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PA-5 GENE SIGNATURE FOR PREDICTING PROGNOSIS IN PATIENTS WITH PANCREATIC
ADENOCARCINOMA
Jieun kim¹ and Sung Soo Kim¹

¹Kyung Hee University, Korea

Pancreatic cancer is one of the most common causes of cancer deaths in the world with only 7 %
of 5-year survival rate. Most of pancreatic cancers are histologically exocrine tumors, of which
adenocarcinoma account for ~95 %. Recent studies have introduced several gene signatures to
predict the pancreatic adenocarcinoma (PA) prognosis. However, none of those have proven
reliability for predicting prognosis in clinical practice yet due to poor reproducibility and molecular
heterogeneity. Here, we have established a practical prognostic signature of 5 genes (PA-5) that
reflects both genetic and epigenetic molecular heterogeneity in PA patients. In multivariate
analysis, the PA-5 gene signature showed higher significant prognostic power for overall survival
than current clinicopathological factors in PA patients. In addition, we have demonstrated that the
PA-5 gene signature further stratifies the patient who take EGFR-targeting molecular therapy with
erlotinib. Interestingly, the genes in PA-5 were correlated with EGFR signaling pathway. Thus, our
gene signature might give the PA patients benefit from postoperative chemotherapy as EGFR
targeted molecular therapy. Conclusively, PA-5 gene signature provides new possibilities for
improving prognostic models and personalized therapeutic strategies.
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ANTI-OBESITY EFFECTS OF PLATYCODON GRANDIFLORUM IN DIET-INDUCED OBESE MICE
VIA INHIBITION OF ADIPOCYTE DIFFERENTIATION AND LIPID ACCUMULATION
Woon Hee Baek¹, Wooyoung Kim¹, Sung Ho Yun¹, Ha Young Lee¹, Sang-Yeop Lee¹, Gun-Hwa Kim¹,
Seung Il Kim¹ and Edmond Changkyun Park¹

¹Drug & Disease Target Team, Korea

Platycodon grandiflorum(PG) is a species of herbaceous flowering perennial plant of the family
Campanulaceae. It contains triterpenoid saponins, carbohydrate, and fibers. Recently, some studies
have suggested that PG extracts have anti-obesity effect in HFD-fed obese mice. However, the
molecular mechanism of PG extracts have not been reported yet. In this study, we investigated the
anti-obesity effect and mechanism underlying the anti-obesity effect of PG. We found that
treatment of PG to 3T3-L1 preadipocyte inhibited adipocyte differentiation and lipid accumulation.
We also found that administration of PG to HFD-fed mice decreased body weight, fat mass as
well as improved insulin sensitivity. as we isolated adipose tissue and analyzed by proteomics
through LC-MS/MS. As a result, it was observed that PG induced apoptosis and stimulated
oxidation of fatty acid. These results suggest the possibility that PG could be a potential drug
component for metabolic diseases including obesity.
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ANALYSIS OF ANTI-OBESITY EFFECT OF EXTRACTED PLATYCONDON GRANDIFLORAS ROOT
IN THE LIVERS OF DIET-INDUCED OBESE MICE THAT INTERPLAY WITH ENERGY
HOMEOSTASIS.
Wooyoung Kim¹, Sung Ho Yun¹, Sang-Yeop Lee², Hayoung Lee², Woon Hee Baek², Gun-Hwa Kim²,
Hye Gwang Jeong¹, Seung Il Kim² and Edmond Changkyun Park²

¹College of Pharmacy, Korea, ²Korea Basic Science Institute, Korea

The platycodon grandifloras (PG) root has been studied for anti-obesity effects that potentially
restore dysfunctional metabolisms on obesity and diabetes. However, there is a lack of research on
the precise mechanism of how PG affects both anti-obesity and anti-diabetes. In this study, we
demonstrated the metabolic effect mechanism of PG on a high-fat diet (HFD) fed mice liver. We
performed LC-MS/MS analysis of liver of PG treated HFD mice for protein identification. In
addition, the proteomic changes of the liver by PG were compared by performing the informatic
analysis using the identified proteins. As results, it was observed that the mitochondrial
dysfunction and oxidative phosphorylation of HFD-induced obese mice was improved by PG. Also,
we found three molecules that are expected to modulated lipid metabolism in obese mouse liver
through upstream analysis. The interaction of these three molecules reduces the oxidation,
secretion and concentration of lipid. These three proteins, regulated by PG, reduce lipid
accumulation and potentially target proteins for metabolic diseases.
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[P01-004]
DOMAIN RETENTION IN TRANSCRIPTION FACTOR FUSION GENES AND ITS BIOLOGICAL AND
CLINICAL IMPLICATIONS: A PAN-CANCER STUDY
Pora Kim¹

¹The University of Texas Health Science Center at Houston, USA

Genomic rearrangements involving transcription factors (TFs) can form fusion proteins resulting in
either enhanced, weakened, or even loss of TF activity. Functional domain (FD) retention is a
critical factor in the activity of transcription factor fusion genes (TFFGs). A systematic investigation
of FD retention in TFFGs and their outcome (e.g. expression changes) in a pan-cancer study has
not yet been completed. Here, we examined the FD retention status in 386 TFFGs across 13 major
cancer types and identified 83 TFFGs involving 67 TFs that retained FDs. To measure the potential
biological relevance of TFs in TFFGs, we introduced a Major Active Isofusion Index (MAII) and built
a prioritized TFFG network using MAII scores and the observed frequency of fusion positive
samples. Interestingly, the four TFFGs (PML-RARA, RUNX1-RUNX1T1, TMPRSS2-ERG, and SFPQTFE3) with the highest MAII scores showed 50 differentially expressed target genes (DETGs) in
fusion-positive versus fusion-negative cancer samples. DETG analysis revealed that they were
involved in tumorigenesis-related processes in each cancer type. PLAU, which encodes
plasminogen activator urokinase and serves as a biomarker for tumor invasion, was found to be
consistently activated in the samples with the highest MAII scores. Among the 50 DETGs, 21 were
drug targetable genes. Fourteen of these 21 DETGs were expressed in acute myeloid leukemia
(AML) samples. Accordingly, we constructed an AML-specific TFFG network, which included 38
DETGs in RUNX1-RUNX1T1 or PML-RARA positive samples. In summary, this study revealed
several TFFGs and their potential target genes, and provided insights into the clinical implications
of TFFGs.

Keyword: Fusion gene, Transcription factor, TCGA, Multi omics, DEG

[P01-005]
FUSIONPRO-A INTEGRATES STRATEGIES FOR ALIGNING DISTANT GAPPED READ TO DETECT
PRECISE BREAKPOINT JUNCTION OF FUSION TRANSCRIPTS
Chae-Yeon Kim¹, Gyoon-Hee Han² and Young-Ki Paik¹

¹Department of Integrative Omics for Biomedical Science, The Graduate School, Yonsei University,
Korea, ²Department of Pharmacy, College of Pharmacy, Yonsei University, Korea

Broadly, fusion transcript created by the rearrangement of two or more genes or transcripts. Many
experimental studies have been conducted to find fusion transcripts and characterize their
functions, and diverse algorithms which is analyzing RNA-Sequencing data were also developed in
an effort of sensitively predicting junctions of fusion transcript that expressed in samples.
Although many of fusion-derived products were computationally predicted and found to play a
role in the development of several tumors so far, fusion finding tools are on the limit of sensitivity
now. To improve detection rate that reached the limitation, we developed FusionPro-A which
borrows three different strategies of distant gapped read alignment in current fusion gene
detection programs. We evaluated our pipeline’s prediction performance using data from four
well-studied breast cancer cell lines and three simulated data (50bp, 75bp and 100bp) containing
lots of fusion breakpoint isoforms. As a result, FusionPro-A showed greater F1-score than the
other state-of-art fusion finders. Also, our pipeline found more fusion breakpoint isoforms from
simulated fusion isoforms which means isoform level sensitivity was dramatically advanced by
FusionPro-A. In addition, this new program provides expected proteoform product sequence of
fusion transcripts which is very essential information to predict their functions in our body. In
conclusion, our new modular pipeline FusionPro-A analyzes RNA-Sequencing data to facilitate
both the sensitive prediction of fusion events and the acquisition of a customized database of
fusion proteoforms for further functional study and validation. (This work was supported by grants
from the Korean Ministry of Health and Welfare [HI13C2098-International Consortium Project and
HI16C0257 to Y.-K.P.]).
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COMPARISON OF SELECTED BIOINFORMATICS PIPELINES FOR THE COMPOSITIONAL
ANALYSIS OF SUBGINGIVAL MICROBIOTA USING 16S RRNA GENE SEQUENCE DATA
Ma. Irene Liu¹ and Candids Patrice Reyes²

¹University of The Philippines Manila, Philippines, ²Sembrano Dental Clinic, Philippines

High-throughput sequencing of 16S rRNA gene enables characterization of microbial communities
in a variety of environments. Analysis of these sequences requires the use of a bioinformatics
pipeline. Selection of pipeline that best fits a specific dataset is crucial in the analysis. There are
several pipelines available; however, choosing a “fitted” pipeline for a dataset can be challenging
for users with limited or no bioinformatics experience. The present study used three pipelines –
QIIME2, mothur, and BMP – in the 16S rRNA gene sequence analysis of the subgingival plaque
microbiome from a healthy adult. Despite different workflow, the three pipelines were compared
of (1) Operational Taxonomic Units (OTUs) clustering and taxonomic assignment, (2) alpha- and
beta-diversity analysis, and (3) usability and functionality. Result shows that QIIME2 and mothur
produced comparable microbial composition at the phylum level; however, the average relative
abundance at the genus level varies for the three pipelines. Among the three, QIIME2 supports
multiple types of user interfaces and provides interactive publication-quality visualization with
statistical results. This study has shown that QIIME2 may be the best pipeline to use for the 16S
rRNA gene sequence analysis of the subgingival plaque microbiome.
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A GENOME-WIDE SCREENING OF ANTIFUNGAL DRUG TARGET GENES IN FISSION YEAST
Sol Lee¹, Miyoung Nam¹, Jian Choi¹, Hye-Jin Lee¹, Jae-Woong Lee¹, Dong-Uk Kim² and Kwang-Lae
Hoe¹

¹Chungnam National University, Korea, ²KRIBB, Korea

Major antifungal drugs, selectively targets ergosterol biosynthesis by inhibiting the enzyme
squalene epoxidase and consequently disturbs fungal cell membrane. To search novel targets of
antifungal drugs, we performed a genome-wide screening using drug-induced haploinsufficiency
screening in ~5,000 heterozygote Schizosaccharomyces pombe (S. pombe) gene deletion library.
We identified antifungal drug-hypersensitive mutants using both NGS and a plate confirmation
assay. The drug-sensitive mutants were tested for sensitivity to lyticase, hypersensitive mutants
were identified, suggesting that these mutants were defective in cell wall integrity and addition of
mutants with ergosterol to hypersensitivity mutants abrogated growth inhibition by antifungal
drug.
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BIOINFORMATICS AND SYSTEMS BIOLOGY IN AGING RESEARCH
Neera Yadav¹ and Nagpal Singh¹

¹Shri Jagdishprasad Jhabarmal Tibrewala University, India

Abstract In an ‘‘aging society,’’ health duration allowance is widely important. As in 2017, talks in
this sequence of conventions in indian¨ nde established that mature is an speciously very
composite method, where computational work is furthermost useful for attainment insights and to
find interventions that counter aging and prevent or counteract aging-related diseases. The
specific topics of this year’s meeting entitled, ‘‘Symposium on Systems Biology and Bioinformatics
in Ageing Research,’’ were primarily related to ‘‘Aging and Cancer’’ and also had a aim on work
supported by the Indian Ministry of Education and Research (IMER). The subsequent conference in
the sequence, scheduled for October 20–21, 2017, will aim on the use of ontologies for
computational investigation into aging, cancer and stem cells. Promoting awareness validation is
also at the essential of the set of suggested exploit matters concluding this explosion.
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MOLECULAR DYNAMICS SIMULATION STUDY OF LAFORIN MUTATIONS K87A AND W32G
Rohini Karunakaran¹ and Srikumar Padmalayam Sadanandan¹

¹Aimst University, Malaysia

Laforin is a protein phosphatase and has dual activity coding for the glycogen-binding domain
and phosphatase catalytic domain. Mutation in Laforin causes a neurodegenerative, autosomal
recessive condition called the Lafora disease (LD), leading to accumulation of Lafora bodies. Lafora
bodies are deposits of insoluble glycogen-like polymers abnormally branched in the liver, neurons
and other tissues. EPM2A and EPM2B are the two genes responsible for the mutation leading to
LD. The gene EPM2A codes for laforin and EPM2B for malin. These genes have tyrosine
phosphatase activity and result in removing polysaccharides from the cell. Laforin protein shows
high inhibition and sensitivity to polysaccharides. Mutation of W32G and K87A are involved in the
elimination of glycogen binding without abolishing pNPPase activity and confirms that the
impaired glycogen binding by laforin leads to LD. Our study was to explore the structural insights
on laforin mutation K87A and W32G. Our Molecular dynamic simulation studies show the loss of
stability and the elimination of glycogen bunding leading to Lafora disease. Our computational
study reveals the loss of the structure-function relationship due to laforin mutation.
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[P01-011]
CLIPICK: AN EXPRESSION-BASED DECONVOLUTION SOFTWARE FOR SENSITIVE RESOLVING
OF HITS-CLIP PEAKS
Si-Hyung Park¹, Eun-Sol Cho¹, Seung-Hyun Ahn¹, Eun-Sook Jang¹ and Sung-Wook Chi¹

¹Korea University, Korea

High-throughput sequencing of RNAs isolated by crosslinking immunoprecipitation (HITS-CLIP,
also called CLIP-Seq) has been used to map global RNA–protein interactions. However, a critical
caveat of HITS-CLIP results is that they contain nonlinear background noise—different extent of
nonspecific interactions caused by individual transcript abundance—that has been inconsiderately
normalized, resulting in sacrifice of sensitivity. To properly deconvolute RNA–protein interactions,
we have implemented CLIPick, a peak calling software for HITS-CLIP data, which statistically
determines the signal-to-noise ratio for each transcript based on the expression-dependent
background simulation. Comprising of streamlined Python modules with an easy-to-use
standalone graphical user interface, CLIPick robustly identifies significant peaks and quantitatively
defines footprint regions within which RNA–protein interactions were mediated. CLIPick
outperforms other peak callers in sensitivity, selecting the largest number of peaks particularly in
lowly expressed transcripts where such marginal signals are hard to discriminate. Specifically, the
application of CLIPick to Argonaute HITS-CLIP data was sensitive enough to uncover extended
features of microRNA target sites, and these sites were experimentally validated. CLIPick enables
to resolve critical interactions in a wide spectrum of transcript levels and extends the scope of
HITS-CLIP analysis. CLIPick is available at http://clip.korea.ac.kr/CLIPick/
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IDENTIFICATION OF HYPER-METHYLATED CPGS AS NONINVASIVE DIAGNOSTIC MARKERS
FOR HCC
Dawon Kim¹, Won-Young Choi¹, Jung-Ah Hwang², Yeon-Su Lee², Yoojoo Lim³, Jeongsil Kim-Ha⁴,
Tae-You Kim³ and Young-Joon Kim¹

¹Yonsei University, Korea, ²National Cancer Center, Korea, ³Seoul National University Hospital,
Korea, ⁴Sejong University, Korea

Hepatocellular carcinoma (HCC) is the fourth most prevalent malignancies in the Korean
population and the sixth most common cancer worldwide. Furthermore, HCC has highly increasing
mortality rate. Therefore, it is essential for patients to discover early diagnostic markers in liver
cancer. Previously published diagnostic markers can only detect HBV or HCV-induced HCC and
show approximately 90% detection performance as well as having many limitations in using
current diagnostic methods such as liver ultrasound scan and liver biopsy. In our study, we
focused on noninvasive blood test, which has cell-free tumor DNA containing tumor-specific
molecular alterations. Although the studies of genetic factors contributing to cancer development
have shown significant progress, epigenetic factors such as methylation and histone modification
have not been studied as much. As DNA methylation alteration is an early event of tumorigenesis,
we focused our studies on DNA methylation to early detection markers in Korean HCC.
Methylation profiling was done with Infinium Methylation EPIC Bead Chip (850K), which includes
regulatory elements such as enhancer. We selected differentially methylated probes between liver
tumor and normal tissue samples. To be suitable for blood detection method, we chose 7
candidates having un-methylated in normal and methylated in HCC that efficiently predicted
cancer status and verified performance of them by building a HCC-specific random forest model
that showed high purity and accuracy in detection. We converted methylation value into weight
score and determined diagnosis score distinguishing sample status with high performance,
approximately 99% of sensitivity and 92% of specificity. 2 candidates were found in non-coding
region and the other 5 were in coding region. Through experimental validation, we confirmed
similar methylation pattern in both Pyro-sequencing and EpiTYPER and expect that not only tissue
biopsy, but liquid biopsy validation will indicate high performance as well. This support out
hypothesis that hyper-methylated CpGs can be used as early diagnostic markers. We hope this
discovery can improve survival chances and reduce unnecessary chemotherapy for HCC.

Keyword: Hepatocellular carcinoma, DNA methylation, Diagnostic markers, Random forest, Liquid
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SIABASIC: ASCERTAINING POTENT SIRNA-6Ø SEQUENCES WITHOUT OFF-TARGET EFFECTS
Jongyeun Park¹, Seung Hyun Ahn¹, Dowoon Gu¹, Kwang Moon Cho¹, Eun-Sook Jang¹ and Sung
Wook Chi¹

¹Korea University, Korea

Small interfering RNA (siRNA) is widely used to specifically silence target gene expression, but its
microRNA (miRNA)-like function inevitably suppresses hundreds of off-targets. Recently, com-plete
elimination of the off-target repression has been achieved by introducing an abasic nucleotide to
the pivot (position 6; siRNA-6Ø), which destabilizes transitional nucleation (base pairing in
positions 2–6). However, siRNA-6Ø varied in its conservation of on-target activity (~80%–100%),
requiring bioinformat-ics to discover the principles underlying its on-target efficiency. Analyses of
miRNA-target interactions (Ago HITS-CLIP) showed that the stability of transitional nucleation
correlated with the target affinity of RNA interference. Furthermore, interrogated analyses of
siRNA screening efficiency, experimental data, and broadly conserved miRNA sequences showed
that the free energy of impaired transitional nucleation (positions 2–5) in siRNA-6Ø may require
the range of stability for effective on-target activity (−6 ≤ ΔG[2:5] ≤ −3.5 kcal mol−1). Taking
into consideration of these features together with locations, GC content, nucleotide stretches,
single

nucleotide

polymor-phisms

and

repetitive

elements,

we

implemented

siAbasic

(http://ago.korea.ac.kr/siabasic/), which certainly identifies potent siRNA-6Ø sequences whose
targets cover most human and mouse genes (≥ ~95%), further experimentally vali-dating their
therapeutic potency.
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IDENTIFICATION OF NEURAL DIFFERENTIATION DRIVING TRANSCRIPTION FACTORS THAT
TARGET NEURAL DEVELOPMENT ASSOCIATED PROMOTERS INVOLVED IN CHROMATIN
INTERACTION CHANGING
Won-Young Choi¹, Ann-Na Cho¹, Dong-Chan Yang², Inkyung Jung², Seung-Woo Cho¹ and YoungJoon Kim¹

¹Yonsei University, Korea, ²Korea Advanced Institute of Science and Technology (KAIST), Korea

The function of specific cell type can be determined by not only DNA sequences but also by
epigenetic factors. In contrast with primary DNA sequences, epigenetic factors such as DNA
methylation, histone modification and chromatin interactions can be reversible according to the
environment of cells. Recently, we suggested that DNA methylation in intragenic CpG islands has
a regulatory function in developmental processes based on the correlation between their
hypermethylation and gene activation. To elucidate more specific differentiation mechanism by
epigenetic factors, we generated comprehensive epigenetic data for iPSC, iPSC-derived NPC and
have analyzed epigenetic changes in neural differentiation. In stem cells, it has been known that
development related genes are regulated by PRC complex in interconnected structures, however,
little is known about these chromatin interaction changes and its effects on gene expression in
differentiated cells. So, we focused on promoter-promoter interactions changes in early neuronal
differentiation using Hi-C data. We found that lowly expressed genes were significantly interacted
each other in iPSCs. Most promoters in this group were enriched with H3K27me3 histone marks.
Interestingly, this gene group showed development-associated gene ontologies and specific
neuronal differentiation related factors was activated with escaping from this gene group during
NPC differentiation. To identify potential regulators of inactive promoter regions, we examined
transcription factors binding motif in confined promoters using HOMER. Analysis result showed
that motifs of neural-related transcription factors were highly enriched. Based on these results, we
were tried to construct chromatin interaction networks to find core networks involved in NPC
differentiation and related factors. We expect to find important change of chromatin interaction
network which are required for neural differentiation.
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GLOBAL VIEW OF T-CELL RECEPTOR REPERTOIRE: DIVERSITY AND FEATURE OF T-CELL
RECEPTOR BETA CHAINS SEQUENCES IN PUBLIC DATABASE
Yeji Chae¹, Byoungnam Min¹, Byeonghyeok Park¹ and In-Geol Choi¹

¹Korea University, Korea

T cells play a major role in cell-mediated immunity. Each T-cell is featured by its own T-cell
receptor (TCR) expressed on the cell surface. TCR repertoire represents a huge diversity of TCR for
recognition of a heaps of pathogens in an individual. Theoretically, maximal numbers of α-β TCR
and TCR beta chain have been estimated as 2.5×1017and 5×1011, respectively. This high diversity
in an individual gives technical limitations for obtaining actual clonotypes and analysis of its
repertoire even with advanced NGS techniques. TCR beta chain complementarity determining
region 3 (TRB CDR3) region is the most variable region in TCR by serving as a key antigen binding
site. To have a global view of TCR repertoire, we surveyed all TRB CDR3 sequence deposited in the
Sequence Read Archive database. We collected 5.5×108 reads from 294 accessible public data and
obtained comprehensive set of 3.2×108 non-redundant CDR3 sequences. The frequencies of each
clonotypes were determined by multiple sequence alignment to the TRB germline gene segments
data provided by the IMGT. With this consolidated data set, we were able to grasp the global
feature and statistical summary of TRB diversity such as indel patterns in the junction of each
segments. This census guide us to approximate practical number of TCR in experimental studies
and parameters to simulate TCR recombination process.
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IDENTIFICATION OF TRANSCRIPTOMIC SIGNATURE ENRICHED IN CANINE MAMMARY
GLAND TUMOR
Hyoung-Min Park¹, Kang-Hoon Lee¹, Tae-Jin Shin¹, Geunhong Son² and Je-Yeol Cho¹

¹Seoul National University, Korea, ²Dankook University, Korea

Breast cancer (BC) is the most frequently diagnosed and leading cause of cancer-related mortality
in both women and bitch. A recent multiple omics studies with a large human BC cohort reveals
variety of aberration in genetic and epigenetic regulations. However, it is still inconclusive to
specifically certain cancer types including, myoepithelial cell type BC which is rear in human. To
understand better both canine mammary gland tumor (MGT) and human BC-specific gene
regulations, we sequenced RNA obtained from the eight pairs of tumor and match adjacent
normal tissues of dogs. By the comprehensive transcriptome analysis, 351 differentially expressed
genes (DEGs) enriched in overall canine MGTs were found. Additionally, a number of DEGs 587,
287, and 210 was identified from each subtype (complex, ductal and simple), respectively.
Interestingly, eight DEGs shared by the three subtypes of canine MGT has been previously
reported as tumor-associated genes in human studies. Gene ontology and pathway analysis using
the lists of DEGs reveals that the biological processes of cell proliferation, adhesion, and
inflammation response was enriched in up-regulated DEGs of MGT, instead fatty acid homeostasis
and regulation of transcription involved in cell fate commitment were in down-regulated DEGs of
MGT. Clustering and PCA analysis also successfully distinguished MGTs from matching normal
tissues. Moreover, this study found that there was correlation between promoter upstream
transcripts and DEGs. Thus, the study of canine MGT- and subtype-enriched gene expression,
allows us to have better understanding in both human BC and canine MGT and new insight into
development of biomarker targets.
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CO-EXPRESSION NETWORK ANALYSIS OF AMPK AND AUTOPHAGY GENE PRODUCTS
DURING ADIPOCYTE DIFFERENTIATION
Mahmoud Ahmed¹, Jin Seok Hwang¹, Sahib Zada¹, Trang Huyen Lai¹, Trang Min Pham¹ and Deok
Ryong Kim¹

¹Gyeongsang National University, Korea

Autophagy is involved in the development and differentiation of many cell types. It is essential for
the pre-adipocytes to respond to the differentiation stimuli and may contribute to reorganizing
the intracellulum to adapt the morphological and metabolic demands. Although AMPK, an energy
sensor, has been associated with autophagy in several cellular processes, how it connects to
autophagy during the adipocyte differentiation remains to be investigated. Here, we studied the
interaction between AMPK and autophagy gene products at the mRNA level during adipocyte
differentiation using public-access datasets. We used the weighted-gene co-expression analysis to
detect and validate multiple interconnected modules of co-expressed genes in a dataset of MDIinduced 3T3-L1 pre-adipocytes. These modules were found to be highly correlated with the
differentiation course of the adipocytes. Several novel interactions between AMPK and autophagy
gene products were identiﬁed. Together, it is possible that AMPK-autophagy interaction is
modulated temporally and locally in response the differentiation stimuli.
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INVESTIGATION OF EPIGENETIC FEATURES IN GASTRIC CANCER
Yan Zhang¹ and Dianjing Guo¹

¹The Chinese University of Hong Kong, Hong Kong

Epigenetics has been defined as the “molecular factors and processes around DNA that are
mitotically stable and regulate genome activity independent of DNA sequence” (Finnegan et al.
2000). Epigenetic research examines biochemical modifications of the genome and aims to
determine the resulting consequences on gene function. The two most commonly studied
epigenetic mechanisms are DNA methylation and histone modifications. Gastric cancer is the third
leading cause of cancer-related death worldwide (Rugge et al. 2015), and in Asia, Gastric Cancer is
the third most common cancer after breast and lung and is the second most common cause of
cancer death after lung cancer (Rahman et al. 2014). Currently, our knowledge of epigenetic
alterations of Gastric Cancer remains limited. Here, we will depict and compare the epigenetic
alterations in Gastric Cancer samples and normal samples, including five types of histone modiﬁ
cations and DNA methylation. This research is focusing on the epigenetically dysregulated genes
which were signiﬁcantly involved in the hallmarks of Gastric Cancers, and the pattern of
epigenetics modifications in tumors samples. The dataset of this research will be integrated with
RNA-seq data (gene expression), ChIP-seq data (histone modifications) and HumanMethylation450
data (DNA methylation). The purpose of this research is to discover the epigenetically
dysregulated hallmark genes and to reveal some regular patterns of histone modifications and
DNA methylation in Gastric Cancer. The R packages (Bioconductor) provide us the methods to test
for differential histone modifications and differential methylation (Huber et al. 2015). Meanwhile,
the distributions of histone modifications and DNA methylation in the regions flanking
transcription start sites (TSSs) for genes of the whole genomes as well as oncogenes are
computed, respectively. This study

will provide valuable resource for investigations

at

understanding epigenetic regulation of Gastric Cancer. References Finnegan EJ, Peacock WJ,
Dennis ES. 2000. DNA methylation, a key regulator of plant development and other processes.
Current opinion in genetics & development 10(2): 217-223. Huber W, Carey VJ, Gentleman R,
Anders S, Carlson M, Carvalho BS, Bravo HC, Davis S, Gatto L, Girke T. 2015. Orchestrating highthroughput genomic analysis with Bioconductor. Nature methods 12(2): 115. Rahman R,
Asombang AW, Ibdah JA. 2014. Characteristics of gastric cancer in Asia. World journal of

gastroenterology: WJG 20(16): 4483. Rugge M, Fassan M, Graham DY. 2015. Epidemiology of
gastric cancer. In Gastric Cancer, pp. 23-34. Springer.
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GENOMIC ANALYSIS OF PDX SEQUENCING DATA FOR PERSONALIZED THERAPY OF CANCER
Jaewon Kim¹, Jimin Hwang¹ and Sanghyuk Lee¹

¹Ewha Womans University, Korea

Targeted and immuno- therapies are rapidly changing the paradigm of cancer treatment.
Identifying responder patient group is the key to the success of such treatment where molecular
characteristics play important roles. PDX mouse model is an emerging platform to test treatment
responses for cancer patients in preclinical setup, thus providing ample opportunities to realize
the personalized and precision medicine. Here we describe a PDX mouse bank on lung cancer as
a platform for preclinical test of cancer treatment. We have established over 440 PDX models
representing 180 lung cancer patients and generated whole exome and transcriptome sequencing
data. Detailed histological and molecular characterization is essential to confirm the compatibility
of PDX mice with the patient tumor. We developed a computational procedure for determining
the compatibility between PDX mice and the patient tumors based on intricate mapping and
accurate detection of somatic variants. Resulting somatic variants and copy number variations
(CNVs) were compared in histologically confirmed samples. We classified the PDX mice as good
models when >40% of somatic variants in patient tumor sample were replicated in the PDX mice.
The CNV profiles of patient and PDX tumors were similar in successful cases. In these good
models, we found cases with actionable somatic mutation targets and druggable in-frame kinase
fusion genes. Our PDX mouse bank covered most of popular target genes in lung cancer
including models for mutations in EGFR, KRAS, BRAF, and EML4-ALK gene fusion. Next we
explored the possibility of applying immune drugs such as PD-1/PD-L1 inhibitors. We used the
transcriptional signatures of responders to PD-1 inhibitor (nivolumab) in melanoma to identify
putative responders among our lung PDX bank. Several molecular signatures showed good
translation to lung cancer, and we plan to test the efficacy of a PD-1 inhibitor drug using our PDX
models.
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NOVEL SMALL MOLECULE INHIBITOR OF KPNB1 WITH ANTI-CANCER ACTIVITY
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Karyopherin beta 1 (KpnB1) is a major nuclear transport receptor that mediates the import of
cellular cargoes into the nucleus. Recently it has been shown that KpnB1 is highly expressed in
several malignant cancers such as ovarian, cervical, neck, and lung cancers. However, not much is
known about its role as a therapeutic target for cancer. This project is based on the hypothesis
that KpnB1 is necessary for the growth and survival of cancer cells and that a rational drug design
approach used to identify small molecule inhibitors against KpnB1 may generate effective anticancer treatment for cancers of different tissue origin. The aim of this study is to characterize a
novel small molecule inhibitor (C60) of KpnB1 by investigating its effect on the biology of cancer
cells, nuclear import inhibitory function as well as its effect on tumour growth in vivo. Subjects
and Methods: The effect of C60 on cancer cell biology was investigated in cervical and
oesophageal cancer cells by monitoring its effect on proliferation, colony formation, cell cycle
progression, migration and invasion. The cell killing effect of C60 was monitored by annexin V
assay and PARP cleavage. The nuclear import inhibitory effect of C60 was determined via
investigating its effect on the subcellular localisation of KpnB1 and its known cargoes such as
NFAT, NFκB and AP-1. The in vivo toxic side effect of C60 has been investigated in nude mice and
its effect on tumour growth will be investigated. Results: In this study, we show that C60 inhibited
cancer proliferation and colony formation, induced a G1/S cell cycle block and induced apoptosis
as shown by PARP cleavage and annexin V assay. Non-cancer epithelial cells and Fibroblasts were
mostly unaffected by C60 treatment at concentrations that inhibited cancer cells. In addition, C60
showed a significant inhibitory effect on cancer cell migration and invasion. Furthermore, C60
interfered with the subcellular localisation of KpnB1 as well as that of known KpnB1 cargoes.
Toxicology study performed showed that mice tolerated the different doses of C60. Discussion /
Conclusion: Taken together, these results show that inhibition of KpnB1 using C60 induces cancer
cell death by apoptosis as well as altering KpnB1 subcellular localisation and that of KpnB1 cargo
proteins. This study suggests that the nuclear transport protein KpnB1 has potential as an anticancer target.
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[P02-002]
SHORT TELOMERE IS ASSOCIATED WITH INCREASED RISK OF LUNG CANCER IN HIGH
RESIDENTIAL RADON EXPOSURE: A PILOT STUDY
Narongchai Autsavapromporn¹, Chalat Treerat¹, Wirote Tuntiwechapikul¹, Pitchayaponne
KlunklinShiniji Tokonami² and Imjai Chitapanarux¹

¹Chiang Mai University, Thailand, ²Hirosaki University, Japan

Lung cancer (LC) is a major public health problem in Chiang Mai, Thailand and radon is the
second leading cause of LC, after cigarette smoking. It has been reported that shorter leukocyte
telomere length (TL) is considered as a potential biomarker of LC. However, little is known about
whether indoor radon modulates telomere shortening. In our research work, we therefore
investigated the TL based on the estimation of indoor radon exposure in Chiang Mai dwellings. As
of our experiments, the estimation results were statistically analyzed and they are used to
distinguish low-and high residential radon in comparison with patients with LC. Hence, a passive
radon-thoron discriminative monitor using a solid-state nuclear track detector (CR-39) was used
to evaluate the indoor radon activity concentration of 55 dwellings in the study areas for the
period of one year. According to radon measurements, blood samples from 37 LC patients and 37
healthy controls (11 low-and 26 high-radon group) were analyzed for TL (T/S ratio) based on a
monochrome multiplex quantitative PCR (MMQPCR) method. The preliminary results showed that
the indoor radon activity concentration was in the range of 39 - 219 Bq/m3 with an average value
of 57 Bq/m3. In comparison, the typical global average values is at 39 Bq/m3. The data indicated
that the radon levels seem quite high when considering the climate condition and housing
structure. Concerns about lung cancer risk among people exposed to radon, we observed that
shorter telomeres were significantly (p < 0.0001) associated with LC patients (0.74 ± 0.23),
compared with healthy controls (1.2 ± 0.4). Interestingly, high radon group (1.15 ± 0.4) had
shorter TL than low radon group (1.35 ± 0.5), but not statistically significant (p = 0.135). To the
best of our knowledge, this is the first report suggest that the shortened telomeres would be a
suitable biomarker for lung cancer risk in high residential radon exposure and patients with lung
cancer. Future studies of a large number of subject are worth to confirm these findings.
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[P02-003]
LOSS OF EPITHELIAL MEMBRANE PROTEIN-2 INDUCES EPITHELIAL TO MESSENCHYMAL
TRANSITION IN BREAST CANCER
Minh Thi Tuyet Le¹, Mi Kyung Park¹ and Ho Lee¹

¹National Cancer Center Graduate School of Cancer Science and Policy, Korea

Metastasis is the main causing death in cancer patients. The epithelial mesenchymal transition
(EMT) is the major mechanism involved in cancer metastasis. During EMT, epithelial cells lose cellcell adhesions to gain mesenchymal-like properties. The tetraspan protein epithelial membrane
protein-2 (EMP2) has been shown to regulate the surface display and signaling from select
integrin pairs, and their trafficking to glycolipid-enriched lipid raft domains is important in
receptor signaling. EMP2 functions as oncogene or a tumor suppressor depending on cancer
types. However, the function of EMP2 in breast cancers has not yet been studied. Here we showed
that the EMP2 controls EMT in breast cancer metastasis. We demonstrated that the role of EMP2
using the mouse mammary tumor virus-polyoma middle T antigen (MMTV-PyMT) model, PyMT
/EMP2+/+ and PyMT/EMP2-/-. We found that loss of EMP2 leads to increase the expressions
levels of mesenchymal markers N-cadherin, vimentin, ZEB1 and decrease the expression of the
epithelial marker E-cadherin in mammary gland tissue and breast cancer cells. Also, we found that
loss of EMP2 causes an increase metastasis to lung in MMTV-PyMT mouse model. EMP2 silenced
cells including SKBR3 cancer cells exhibited enhanced migration and invasion, which are the
typical characteristics of EMT. These results suggest that EMP2 functions as a metastasis
suppressor in breast cancer.
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[P02-004]
DIFFERENTIAL METHYLATION STATUS UNDER THE MICROENVIRONMENT IN GLIOBLASTOMA
CELLS
Chang-Nim Im¹*, Sol Hee Bang¹, MinJoo Lee², Soobeen Kang³, Sang-Yoon Shin¹, Eunji Choi¹, and
Jungeun Kim³
1

Neotechnolgy research division, Precision Medicine Institute, Macrogen Inc., Gyeonggi-do, Korea,
2

Bioinformatics and 3Personal genome service divisions, Macrogen Inc., Seoul, Korea

Glioblastoma multiforme is the most aggressive brain tumor and it has reported that cellular
subpopulation of tumors display several characteristics of stem cells highly expressing stem cell
specific markers such as SOX2. Glioblastoma stem cells (GSCs) are at the root of tumor recurrence
and are regarded as a potential target for anticancer therapy. Microenvironment within the tumor
might be important to regulate and/or maintain its properties via epigenetic modifications
including DNA methylation. In this study, we explored whether different culture conditions lead to
alter the status of methylation in glioblastoma cells, U87-MG. We observed that expression of
SOX2 at the mRNA level consistently increased in cells cultured without serum on the lowattachment plate compared with physiological culture condition. Genome-wide methylation
analysis shows that ninety eight genes were significantly hypo-methylated (forty three genes,
43.88%) or hyper-methylated (fifty five genes, 56.12%) under the condition without serum on the
low-attachment plate compared with physiological culture condition. Furthermore, these results
might give a macroscopic insight into differential methylation status in structure of gene such as 5’
untranslated region (UTR), transcription start site (TSS), and 3’UTR under the low-attachment
condition without serum. In addition, methylation status of three miRNAs under the lowattachment condition without serum was altered and their functional roles require further
exploration (Fund no: NRF-2017R1A1A1A05000839).
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[P02-005]
NRF2 SUMOYLATION INCREASES DE NOVO SERINE SYNTHESIS TO MAINTAIN
HEPTOCELLULAR CARCINOMA TUMORIGENESIS
Haoyan Guo¹, Jinke Cheng¹, Rong Xing² and Rong Cai²

¹Shanghai Jiaotong University School of Medicine, China, ²Dalian Medical University, China

Nuclear factor erythroid-2 related factor 2 (Nrf2) that belongs to the Cap’n’collar (CNC)
transcription factor family, is a pivotal activator of genes encoding cytoprotective and detoxifying
enzymes that protect against oxidative and electrophilic stress, to maintain cellular redox
homeostasis. Abundant expression of Nrf2 has been found in various cancers, facilitating
malignant phenotypes of cancer including aggressive proliferation and resistance to anticancer
therapy. The role of Nrf2 in tumor progression has been focused, with increasing evidences being
found in the tumor metabolism modulation. By regulating on activities and functions of target
proteins, SUMOylation has emerged as an important regulatory mechanism during cellular
processes. It has been reported that Nrf2 could be modified by SUMO1 and SUMO2/3. But the
biological role of Nrf2 SUMOylation in cancers, is largely unknown. In our study, we identified that
the conserved lysine residue X (KX) is the SUMO1 conjugated site of Nrf2. Carried out in
hepatocellular carcinomas (HCCs), we have found that Nrf2 SUMOylation at KX maintains HCCs
tumorigenesis in vitro and in vivo. Mechanistically, SUMOylation of Nrf2 at KX could promote the
clearance of intracellular ROS, by activating GPx2 at the transcriptional level. In addition, the
reduced ROS level in HCCs up-regulates the PHGDH expression at protein level, which is the
controlling enzyme for cellular de novo serine synthesis. This progression could provide onecarbon unit for de novo nucleotide synthesis, thereby promoting the development of HCCs.
Indeed, LC-MS analyses revealed that serine and purines are accumulated in Nrf2 overexpressed
HCCs, in comparison with the cells overexpressed the SUMOylation site mutant Nrf2. More
importantly, serine starvation could increase Nrf2 SUMOylation and maintains HCCs growth in
response to serine starvation. Collectively, our results revealed a novel signal transduction pathway
involving Nrf2 SUMOylation, during the nutrient deprivation condition, to maintain tumor cell
growth.
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[P02-006]
ROLES OF LSD1 UNDER HYPOXIC CONDITION IN HEPATOCELLULAR CARCINOMA
Tae Gyu Choi¹

¹Kyung Hee University, Korea

Hepatocellular carcinoma (HCC) is the most common type of liver cancer. Most cases of HCC are
secondary to either a viral hepatitis infection (hepatitis B or C) or cirrhosis. Here, we investigate
that Hypoxia-inducible factor 1α(Hif1α) induces lysine specific demethylase 1 (LSD1) to stimulates
cancer progression and metastasis in hepatocellular carcinoma. Futher, we try to reveal that LSD1
positive feedback refulates Hif1α interacting with Snail which is a mater transcription factor in
epithelial-mesanchymal transition. Thus, our study might contribute to an understanding of the
physiological mechanism of HCC. [NRF-2016R1D1A1B03933763]
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[P02-007]
CAPICUA SUPPRESSES HEPATOCELLULAR CARCINOMA PROGRESSION BY CONTROLLING THE
ETV4–MMP1 AXIS
Eunjeong Kim¹

¹POSTECH, Korea

Hepatocellular carcinoma (HCC) is developed by multiple steps accompanying progressive
alterations of gene expression, which leads to increased cell proliferation and malignancy.
Although environmental factors and intracellular signaling pathways that are critical for HCC
progression have been identified, gene expression changes and the related genetic factors
contributing to HCC pathogenesis are still insufficiently understood. In this study, we identify a
transcriptional repressor, capicua (CIC), as a suppressor of HCC progression and a potential
therapeutic target. Expression of CIC is posttranscriptionally reduced in HCC cells. CIC levels are
correlated with survival rates in patients with HCC. CIC overexpression suppresses HCC cell
proliferation and invasion, whereas loss of CIC exerts opposite effects in vivo as well as in vitro.
Levels of polyoma enhancer activator 3 group genes, the best-known CIC target genes, are
correlated with lethality in patients with HCC. Among the polyoma enhancer activator 3 group
genes, ETS translocation variant 4 (ETV4) is the most significantly up-regulated in CIC-deficient
HCC cells, consequently promoting HCC progression. Furthermore, it induces expression of matrix
metalloproteinase 1 (MMP1), the MMP gene highly relevant to HCC progression, in HCC cells; and
knockdown of MMP1 completely blocks the CIC deficiency–induced HCC cell proliferation and
invasion. Our study demonstrates that the CIC–ETV4–MMP1 axis is a novel regulatory module
controlling HCC progression.
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[P02-008]
REGULATION OF B-CATENIN PROTEIN BY UBIQUITIN SPECIFIC PROTEASE 4 IN COLORECTAL
CANCER CELLS
Sun Il Yun¹, Hyeon Ho Kim², Jung Hwan Yoon³, Won Sang Park³, Hee Cheol Kim¹, Chin Ha Chung
Chung⁴ and Kyeong Kyu Kim¹

¹SKK University, Korea, ²Samsung Medical Center, Korea, ³Catholic University, Korea, ⁴Seoul
National University, Korea

β-catenin is a key signal transducer in the canonical WNT pathway and is negatively regulated by
ubiquitin-dependent proteolysis. We identified ubiquitin specific protease 4 (USP4) as a candidate
DUB for β-catenin among various deubiquitinating enzymes (DUBs). Therefore, the role of USP4
was examined in the canonical WNT signaling pathway. The effects of USP4 overexpression or
knockdown suggested that USP4 positively controls the stability of β-catenin and enhances βcatenin-regulated transcription. Moreover, USP4 positively affects the nuclear transport of βcatenin with direct interactions. The reduction in β-catenin activity that occurred as a result of
USP4 knockdown was more pronounced in response to a WNT signal, suggesting that WNT
amplifies the effect of USP4 on β-catenin. Examination of colon cancer tissue from patients
revealed a correlation between elevated expression levels of USP4 and β-catenin. Consistent with
this correlation, USP4 knockdown in HCT116, a colon cancer cell line, reduced invasion and
migration activity. These observations indicate that USP4 acts as a positive regulator of the
WNT/β-catenin pathway by deubiquitination and facilitates nuclear localization of β-catenin.
Therefore, we propose that USP4 is a potential target for anti-cancer treatments.
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[P02-009]
HDAC2/3 BINDING AND DEACETYLATION OF BUBR1 INITIATES SPINDLE ASSEMBLY
CHECKPOINT SILENCING
Sangjin Paik¹, Hyunsook Lee¹, Inai Park¹ and Misun Kwon¹

¹Seoul National University, Korea

BubR1 acetylation is essential in spindle assembly checkpoint (SAC) signaling. Here we show that
BubR1 deacetylation is a signal that initiates mitotic exit. Sustained BubR1 acetylation arrests the
cells in metaphase, although chromosome congression is achieved. BubR1 deacetylation was
coordinated with dephosphorylation in mitotic exit, suggesting the presence of a coordinated
acetylation–phosphorylation code in mitotic signaling. Histone deacetylase (HDAC) 2 and 3 bound
to acetylated BubR1 exclusively in mitosis and led to the polyubiquitination of BubR1. Subsequent
degradation of BubR1 resulted in the disassembly of the mitotic checkpoint complex. Importantly,
BRCA2 was required for HDAC2/3 association with acetylated BubR1 in nocodazole (Noc)-arrested
cells. Plk1, PP2A, P300/CBP-associated factor (PCAF) and BubR1 were found in the mitotic BRCA2
complex, suggesting that BRCA2 acts as a signaling scaffold for BubR1 modification. Furthermore,
we show that Plk1 is required for BRCA2 to localize at the prometaphase kinetochore (KT).
Inhibition of Plk1 resulted in the loss of BRCA2 from the KT, and so did PCAF, consistent with the
loss of BubR1 acetylation. Concordantly, BRCA2-dysfunctional cells exhibited resistance to
trichostatin A, which was restored when BRCA2 was introduced. That loss of Brca2 conferred
resistance to various HDAC inhibitors targeting different classes of HDACs was corroborated by
the experiments in mouse pancreatic organoids. These results suggest that the BRCA2–BubR1
acetylation–deacetylation pathway is an important decision-making point for the HDAC inhibitor
response. Taken together, BRCA2 is a signaling platform for BubR1, and BubR1 deacetylation is a
cue for SAC silencing.
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[P02-010]
BRCA2 DEPLETION INDUCES EPIGENETIC CHANGES IN EXTREMELY SHORT TELOMERES.
Jennifer Jaeun Lee¹ and Hyunsook Lee¹

¹Seoul National University, Korea

Alternative Lengthening of Telomere (ALT) is a resistance mechanism that rescues cancer cells after
anti-telomerase cancer therapy, mediated by non-well characterized Homologous-Recombination
(HR). However, our previous results show that depletion of BRCA2 tumor suppressor, one of the
major protein of HR, can induce ALT in telomerase-deficient C. elegans and Mus musculus. Here
we aim to delineate the key telomeric chromatin changes that occur at the early stage of ALT
induction, and which specific chromatin environment helps to trigger ALT. Brca2 conditional
knock-out in telomerase-null MEF (Mouse Embryonic Fibroblast) shows elevated number of γH2A.X-positive and decreased number of ATRX-positive telomeres indicating telomeric DNA
damage and reduced compaction of telomeric chromatin, respectively. Formerly, the lab has
demonstrated that Brca2 has a role in facilitating G-rich lagging strand synthesis at telomeres by
resolving replication problems, such as G-quadruplex. Consistently, Brca2 depleted telomerase-null
MEF shows increased G-quadruplex(1H6)-positive and Smarcal1-positive telomeres, pinpointing
replication stress at Brca2 depleted telomeres and recruitment of helicase known to resolve
replication stress at alt telomeres, respectively. In summary, Brca2 depletion in MEF with extremely
short telomeres shows changes in telomeric chromatin.
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[P02-011]
PHARMACOLOGICAL INHIBITION OF MLL3 ENZYMATIC ACTIVITY SUPPRESSES TAMOXIFEN
RESISTANT BREAST CANCER CELL VIABILITY
Seungsu Kim¹, Min-Ho Lee¹ and Mi-Ock Lee¹

¹Seoul National University, Korea

Estrogen receptor (ER)-positive breast cancer depends on ER signaling for its growth and
progression. Although tamoxifen has proven its efficacy and remains the frontline treatment for
ER-positive breast cancers by blocking ER activity, resistance to this drug limits its clinical efficacy.
However, the majority of tamoxifen-resistant patients still retain ERα expression, providing
rationale for targeting ERα to overcome tamoxifen resistance in ER-positive breast cancer. During
our previous work, we configured the novel function of MLL3 in reducing ERα expression and
tamoxifen resistant breast cancer cell growth. Since catalytic activity of MLL3 depends on its
interaction with WDR5, we reasoned that disrupting MLL3 and WDR5 interaction may inhibit MLL3
complex function and tamoxifen resistant cell growth ultimately. To validate our hypothesis, we
first knocked-down MLL3 core complex enzymes and found out that only MLL3 and WDR5
reduced the expression of ERα protein. Knowing the importance of WDR5 in MLL3 complex
function, we employed WDR5-0103, a small molecule inhibitor of MLL3 and WDR5 interaction. As
expected, treatment of WDR5-0103 to tamoxifen-resistant cell reduced the expression of ERα
protein level. Moreover, combining WDR5-0103 with fulvestrant reduced ERα protein expression
and tamoxifen resistant breast cancer cell viability more than treating either agents alone,
suggesting its potential for improving current anti-cancer treatment for tamoxifen resistant breast
cancer patients. Taken together, our results demonstrate that pharmacological inhibition of MLL3
complex activity may provide a novel therapeutic target for treating tamoxifen-resistant breast
cancer.
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[P02-012]
CHARACTERIZATION OF A549 LUNG CANCER CELL METABOLITE AND GENE EXPRESSION
PROFILES UPON TREATMENT OF MOMORDICA CHARANTIA METHANOLIC EXTRACT
Patrick Altavas1, Allan Barcena1, Vivien Joyce D Josol1, Fatima Vista1 and Francisco Heralde Iii1
1

University of the Philippines Manila College of Medicine, Philippines

Background: Cancer remains to be one of the leading causes of death worldwide. Lung cancer is
one of the most fatal among the different types of neoplasms and the treatment options are
limited especially in advanced stages. A significant number of studies suggest that M. charantia
possesses anticancer properties but the exact mechanisms as to how it prevents tumor growth
progression have yet to be described. Objectives: In this study, we aimed to describe the changes
in the metabolite profile of A549 cells after treatment with M. charantia methanolic extract. We
also aimed to identify key genes involved in the twelve cancer pathways and to determine the
change in their expression levels in A549 cells after treatment with M. charantia methanolic extract.
Finally, we aimed to utilize gene expression and metabolite abundance data to create an impact
scoring system that determines which pathways are notably altered following treatment with the
plant extract. Method: A subculture of A549 cells was subjected to treatment with M. charantia
methanolic extract. The gene expression profile of the A549 cells were determined by comparing
the treatment group with a control group using quantitative PCR. The metabolite profile was
determined using mass spectrometry matched against a selection of cancer-associated
metabolites. The data from the gene expression analysis and metabolite profile analysis were used
to construct an impact scoring system and the highest scoring pathways were identified. Results
and Conclusion: It was determined through quantitative PCR that genes with considerable
expression fold changes were VEGF, FGF2, ATM, BRG1, PAI1, and DDB2. Mass spectrometry
revealed metabolites of considerable interest, namely oleamide, sphingosine, palmitic acid,
trigonelline, creatine, L-carnitine, traumatic acid, and glycerophospho-N-oleoyl ethanolamine. The
impact factor scoring analysis determined the top three pathways that were greatly affected upon
treatment with the plant extract, which were telomere and telomerase, angiogenesis and hypoxia
signaling.

[P02-013]
PROCESS OF GENOMIC ALTERATION AFTER BRCA2 DELETION IN MOUSE ORGANOID
Sara Jeon¹, Jeongwhan Youk², Hyunsook Lee¹ and Youngseok Ju²

¹Seoul National University, Korea, ²KAIST, Korea

BRCA2 (breast cancer type 2 susceptibility protein) is a well-known tumor suppressor, and its
mutation is frequently found in patients pancreatic and breast cancer. The general characteristics
is accumulation of mutations resulting in abnormality of chromosomal number and structures.
Therefore, it is essential to chase the cell progression using bioinformatics for studying the
mechanism of tumorigenesis. However, it is poorly known about events or serial mutations after
brca2 depletion and about the reasons why brca2 has an importance in pancreatic and breast
cancer. The prior form of 2D cell culture has limitation, which cannot realize the real in vivo
tumorigenic environments. The 3D culture in organoid makes it possible to maintain the cell
stability and control the microenvironment, which is similar with the in vivo situation. This system
has advantages for studying the cancer molecular mechanism and can be a breakthrough in
cancer research. We can observe the cell physiology and chromosome status through the mouse
organoid system, which is an ex-vivo model per se. We also expect to resolve the questions about
the fact that organs have different aspects of brca2 mutation ratios one another.
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[P02-014]
MIR-551A REGULATES 5-FU-INDUCED CELL DEATH BY TARGETING MYOCYTE-SPECIFIC
ENHANCER FACTOR 2C
Hoin Kang¹, Chongtae Kim¹, Eunbyul Ji¹, Sojin Ahn¹, Youlim Hong¹, Myeongwoo Jung¹ and Eun
Kyung Lee¹

¹The Catholic University, Korea

microRNAs (miRNAs) are small non-coding RNAs that negatively regulate gene expression by
suppressing translation or facilitating mRNA decay. miRNAs are considered as essential regulators
in the tumorigenesis and the regulation of chemo-sensitivity of multiple types of cancer cells.
Here, we investigated whether miRNAs function as pivotal regulators in the 5-fluorouracil (5-FU)induced cell death. Human hepatocellular carcinoma Hep3B cells were transduced with a lentivirus
library containing 572 precursor miRNAs to establish cell lines resistant to 5-FU. After isolating
survived colonies, we identified miR-551a in one of the survived clones by genomic sequencing
and established it as a 5-FU-resistant cell line (Hep3B-miR-551a). Cell viability of Hep3B-miR-551a
cells was higher than that of control cells after 5-FU treatment. Cell viability and sphere formation
ability of Hep3B-miR-551a cells were higher than those of control cells. Ectopic expression of miR551a desensitized Hep3B-miR-551a and increased the number of sphere after 5-FU treatment. We
identified myocyte-specific enhancer factor 2C (MEF2C) as the direct target of miR-551a and
observed lower expression of MEF2C in Hep3B-miR-551a. Taken together, our results suggest that
miR-551a plays important roles in 5-FU-induced cell death via downregulating MEF2C mediated
sphere forming capacity of cancer cells.
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[P02-015]
C-REACTIVE PROTEIN BINDS TO INTEGRIN ALPHA 2 AND FC GAMMA RECEPTOR I, LEADING
TO BREAST CELL ADHESION AND BREAST CANCER PROGRESSION
Eun-Sook Kim¹Sun Young Kim¹, Minsoo Koh¹, Hye-Min Lee¹, Kyoungmee Kim¹, Joohee Jung¹, Hoe
Suk Kim², Woo Kyung Moon², Sejin Hwang³ and Aree Moon¹

¹Duksung Women’s University, Korea, ²Seoul National University Hospital, Korea, ³Hanyang
University, Korea

C-reactive protein (CRP) is an acute phase protein synthesized upon the inflammatory responses,
associated with breast cancer. The process of tumor cell invasion and metastasis involves the
adherence of cells to the extracellular matrix via integrin as a receptor for matrix molecules. The
present study investigated the role of CRP in the adhesive phenotype of breast cells and the
underlying mechanisms. Here, we first showed that CRP induces adhesion of MCF10A human
breast epithelial cells through the activation of integrin α2 signaling. Expression of integrin α2 was
induced by CRP in which transcription factors c-fos and SP1 may be involved. Binding of CRP with
integrin α2 leads to the activation of focal adhesion kinase (FAK), paxillin and ERKs. CRP also binds
to an Fcγ receptor I (FcγRI), and induces activation of paxillin, FAK and ERKs. Integrin α2 and FAK
have crucial roles in the adhesive and invasive phenotypes as well as MMP-9 upregulation
induced by CRP in MCF10A cells. Treatment with an inflammatory lipid sphingosine-1-phosphate
induced CRP, which may be secreted and exert an autocrine effect by binding to FcγRI and
integrin α2. Involvement of CRP in adhesion, invasion, anchorage-independent growth and
upregulation of integrin α2, paxillin and FAK was observed in MDA-MB-231 triple-negative human
breast cancer (TNBC) cells. Using an in vivo invasion model and an orthotopic mouse tumor
model with MDA-MB-231 cells, we showed that CRP has an important role in intravasation and
tumor growth in vivo, demonstrating the in vivo relevance of our in vitro results. The present
study elucidates a critical molecular basis between CRP, integrin α2 and FcγRI pathways in
MCF10A breast cells and MDA-MB-231 TNBC cells, thereby providing useful information on CRPinduced aggressiveness of breast cells in the inflammatory microenvironment.

Keyword: C-reactive protein, Breast cancer, Cell invasion, Integrin alpha2

[P02-016]
POTENTIAL MOLECULAR CROSSTALK BETWEEN BUBR1 AND KRAS INTERACTION DURING
PANCREATIC TUMORIGENESIS
Su Hyun Lee¹ and Hyunsook Lee¹

¹Seoul National University, Korea

BubR1 participates in spindle assembly checkpoint signaling by allowing proper chromosome
segregation, and its acetylation deficiency (represented by a point mutation BubR1k243R in
mouse) promotes tumor formation manifested by chromosome mis-segregation. Kras is an
oncogene which is mutated in 90% of pancreatic cancer patients. KrasG12D mutation, which is
used to model pancreatic cancer in mouse, initiates mitotic error that are MAPK dependent and
shows heightened sensitivity to microtubule interfering anti-mitotic drugs. When both Kras and
BubR1 are mutated, tumorigenesis accelerates to a significant degree. Thus, we set out to observe
the interplay of both critical pathways using pancreatic cancer organoids derived from
BubR1k243R mouse, KrasG12D mouse, and BubR1k243R; KrasG12D mouse. 3D organoid culture
method was used to model and analyze the events of pancreatic tumorigenesis ex vivo. This study
is the first to show the genetic interaction between the two pathways and sheds light to the
possible role of the interaction in cell cycle regulation.
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[P02-017]
HIGH TUMOR PURITY OF PATIENT DERIVED ORGANOIDS ALLOW ACCURATE DEPICTION OF
PANCREATIC ADENOCARCINOMA SUBTYPES
Su Hyun Lee¹, Sungsoo Kim¹, Jiho Park¹, Hyunsook Lee¹, Jinho Jang², Hyoungoh Jung², Semin Lee²
and Joo Kyung Park³

¹Seoul National University, Korea, ²UNIST, Korea, ³Samsung Medical Center, Sungkyunkwan
University School of Medicine, Korea

Understanding of pancreatic adenocarcinoma(PDAC) has been limited, despite the fact that it has
been studied at the genetic and tissue level for decades. Thus, we have established and utilized
3D organoid culture, which models organs ex vivo, of pancreatic cancer patients from minimal
amount of biopsy material for more accurate depiction. In this study we show that tumor purity is
higher in 3D organoid cultures than in biopsy samples. This finding novelly substantiates the 3D
organoid culture system approach to PDAC study. Our study aims to subdivide and analyze
pancreatic adenocarcinoma by integrating genomic analysis data and high resolution 3D
immunofluorescence data from patient derived organoids. Here we analyzed the genomics data
(DNA sequence, RNA sequence) attained from organoids, and subdivided patient samples
accordingly. This study also shows characteristics of pancreatic cancer derived organoids through
immunostaining and karyotyping of the organoids.
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[P02-018]
GAMMA-IRRADIATED CHRYSIN INDUCED APOPTOSIS IN HT-29 HUMAN COLON CANCER
CELLS
Eui-Baek Byun¹, Hye-Min Kim¹, Ha-Yeon Song¹, Woo Sik Kim¹ and Daeseong Choi¹

¹KAERI, Korea

Chrysin is a natural compound found in honey, propolis, the passion flower. It is known to have
the anti-inflammatory activity, anti-oxidant properties, and anti-cancer effects. In this study,
chrysin was irradiated with gamma-ray at various doses of 0, 15, 30, and 50 kGy, and a potentially
effect in human colon cancer cell (HT-29 cells) of new compounds modified by gamma-irradiation
was evaluated. we also analyzed the structure of CM1 using the HPLC, nuclear magnetic
resonance (NMR), and LC-MS. We showed that fractionated CM1 among these gamma-irradiated
chrysin strongly induces the apoptotic cell death in HT-29 cells. Interestingly, these apoptotic cell
deaths were induced by a changing of cell morphology, reduction of mitochondrial membrane
potential. In addition, CM1 increased reactive oxygen species (ROS) generation, which lead to
increase the protein of Bax and activation of Bcl-2, caspases-9, –3, and PARP. Taken together, these
findings suggest that CM1 lead to apoptotic cell death induced a mitochondria-related pathway in
HT-29 cells and it may be function as a kind of novel potential cancer therapeutic agent and
could be used in the future.
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[P02-019]
GENOME-WIDE RNA SEQUENCING ANALYSIS REVEALS EXTRACELLULAR MATRIX RELATED
GENES INVOLVED IN PROGRESSION OF CANCER CAUSED BY EXPOSURE TO LIGHT AT NIGHT
IN DROSOPHILA MELANOGASTER
Mari Kim¹, Minsoo Han¹, Gwang-Ic Son¹, Seoeun Lee¹, Yesol Moon¹, Yanghee Kim¹ and Eunil Lee¹

¹Korea University, Korea

Exposure to light at night causes disruption of circadian rhythm and sleep disorder in organisms.
Recent evidence has shown that continuous exposure to light at night increased tumorigenesis
and altered metabolic disorders leading to obesity and diabetes mellitus with reduced learning
and memory. In our studies, using Drosophila as our cancer model system, we show that on
exposure to light at night for 10 days gave rise to distinct eye phenotype when expressed yki
gene in eyes using GMR-GAL4. In flies expressing yki gene using Actin-GS-GAL4, under 100 lux
exposure gave rise altered expression profiles of total mRNAs which was analyzed using RNA
sequencing. GO (gene ontology) categorization gave rise to genes involved in metabolism, cell
cycle, immune response and the extracellular part which were differentially regulated in flies under
100 lux exposure at night. From the RNA sequencing data, the 223 genes involved in the
extracellular region was significantly changed. Among them, highly regulated and cancer-related
genes were chosen. Genes involved in extracellular matrix regulation and JAK-STAT pathway,
namely MMP1 and UPD3 were highly upregulated and confirmed by real-time PCR. Thus, our
results suggest that exposure of 100 lux at night in flies expressing yki genes enhances
carcinogenesis through altered regulation of MMP and JAK-STAT pathway in Drosophila
melanogaster.

Keyword: light at night (LAN), cancer, MMP1, UPD3, Drosophila melanogaster

[P02-020]
IDENTIFICATION OF THE REGULATION MECHANISM OF SNAIL BY E3 UBIQUITIN LIGASE
RNF125
Minju Kim¹, Hyemin Kim¹, Hyojin Kim¹, Ki-Jun Ryu¹, Keun-Seok Hong¹ and Jiyun Yoo¹

¹Gyeongsang National University, Korea

The transcription factor Snail, an extremely unstable protein whose subcellular levels are regulated
by many E3 ubiquitin ligases, promotes epithelial-mesenchymal transition (EMT) as well as
associated pathological characteristics including migration, invasion, and metastasis. The EMT
plays a pivotal role in the conversion of early-stage tumors into invasive malignancies. In this
study, we identified Ring Finger Protein 125 (RNF125) as a new ubiquitin ligase for Snail by using
a Gene Expression Omnibus (GEO) database search and small interfering RNA screening. We
found that RNF125 interacts with Snail, induces its ubiquitination, and promotes its degradation
via the proteasome-dependent pathway. Ectopic expression of RNF125 reduces the protein level
and half-life of Snail. Depletion of RNF125 expression increases ectopic and endogenous Snail
protein levels. Overexpression of Rnf125 reverses EMT phenotype and suppresses migration ability
of MDA-MB-231 cells. These findings establish the RNF125-Snail axis as a post-translational
mechanism of EMT and cancer metastasis regulation.

Keyword: Snail, E3 ligase, Rnf125, EMT, cancer

[P02-021]
MECHANISM OF P38 KINASE TO INCREASE SNAIL PROTEIN STABILITY UNDER HYPOXIC
CONDITION
Keun-Seok Hong¹, Ki-Jun Ryu¹, Hyo-Jin Kim¹, Hyemin Kim¹, Minju Kim¹ and Jiyun Yoo¹

¹Gyeongsang National University, Korea

Cancer is the representative disease that threaten human life and cancer mortality is constantly
increased every year. The most of fatalities in cancer patients were due to metastasis, thus
understanding of the function of Snail protein, known to trigger metastasis of cancer, is the key
that decreases the cancer mortality. In this study, we tried to establish the regulation mechanism
of Snail protein stability which is regulated by p38 kinase in low-oxygen state. p38 protein is
belonged to MAP kinase and Serine/Threonin kinase. p38, which is known to be involved in many
parts of cell function, regulates transcription factors as a substrate and turn on/off the target
genes, or modifies transcription factors through downstream kinases like MSK1, MSK2, MK2, MK3
and MK5. In previous study, we confirmed that Ser107 amino acid of Snail protein is
phosphorylated and stabilized by p38. However, we also found that the stability of S107A-Snail
protein, a mutant form of Snail that cannot be phosphorylated by p38, was increased when p38 is
activated. Thus, we assumed that p38 has indirect effect besides direct effect to stability of Snail
protein and studied what kind of physiological conditions this effect appears. We proceeded
experiment in hypoxic condition because there was diverse report that p38 is activated by hypoxic
condition among various upstream signal, and found that expression of Snail protein was
increased with increase of p38 expression on hypoxic condition in many cancer cell lines. Finally,
we found that the increase of Snail protein stability under hypoxic conditions was due to the
direct phosphorylation by p38 kinase and indirect effect by MK5 kinase.
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[P02-022]
ROLES OF NAA40 IN DNA DAMAGE REPAIR
Yoon Jung Jo¹, Taek Yeol Jung², Chan Woo Kim³, Young Bin Koo², Jae Eun Ryu¹, So Hyun Park¹,
Sang Won Lee⁴ and Hyun Seok Kim¹

¹Ewha Womans University, Korea, ²Sogang University, Korea, ³The Catholic University of Korea,
Korea, ⁴Korea University, Korea

Cell are exposed to various DNA damage and DNA damage response (DDR) is crucial to preserve
genome integrity and prevent various diseases, including cancer. Recent research has discovered
that DDR is regulated by several types of post-translational modifications of histone such as
phosphorylation, acetylation, ubiquitination, etc. Naa40, as one of N-terminal acetyltransferase
(NATs) family which transfer acetyl group derived from acetyl-CoA to first amino acid of target
protein, is known to acetylate histone H4 and H2A. Thus, in this study we examine the role of
Naa40 in DNA repair by double strand break (DSB). For this study, we first analyzed interactome
of Naa40 using IP and LC/MS/MS and found that Naa40 can bind with several DNA repair related
proteins. Furthermore, Naa40 is co-localized with rH2AX induced by IR. Finally we demonstrate
that depletion of Naa40 in several cell lines decreases DNA repair activity and cell survival by IR.
These results indicates that Naa40 plays important role on DDR through its N-terminal acetylation
activity and may be used as a new target for developing anti-cancer agents.
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[P02-023]
THE ROLE OF LOW AFFINITY LEUKOTRIENE B4 RECEPTOR-2 IN KRAS MUTATED COLON
CANCER CELLS MALIGNANCY
Jaein Park¹ and Jae-Hong Kim¹

¹Korea University, Korea

Inflammation and inflammatory mediators are intimately linked with colorectal cancer progression
through complex pathways. However, the mechanism by which leukotriene B4 (LTB4) and 12Shydroxy-5Z,8Z,10E,14Z-eicosatetraenoic acid (12-HETE) contribute to colorectal cancer progression
remains elusive. In this study, we determined that the low-affinity leukotriene B4 receptor-2 (BLT2)
and its ligands leukotriene B4, 12-HETE were highly up-regulated in KRAS mutated SW480 and
LOVO
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Phosphoinositide 3-kinase (PI3K)-Protein kinase B (Akt) and the subsequent up-regulation of
Cyclin D1. BLT2 depletion with siRNA and LY255283 clearly down-regulated the proliferation of
KRAS mutated colorectal cancer cells and further increased G1 phase cell cycle arrest by downregulating the PI3K-Akt cascade. Enlarged tumor formation due to the KRAS mutation of LOVO
and SW480 cells in xenografted mice was also obviously reduced by treatment with the BLT2
inhibitor in vivo. Our study elucidates that BLT2 is a novel contributor to inhibit growth effect in
KRAS mutated colorectal cancer cells and thus may be a potential therapeutic target for the
treatment of KRAS mutated colorectal cancer.
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[P02-024]
MOLECULAR MECHANISM OF BRCA2 ASSOCIATION AT TELOMERES
Junyeop Lee¹, Jun-Hyeon Jeong¹, Gibeom Kim¹ and Hyunsook Lee¹

¹Seoul National University, Korea

BRCA2 tumor-suppressor gene is well known for its germline mutation results in early-onset
cancer, manifested by chromosome number and structural instabilities. BRCA2 has multiple
functions throughout cell cycle: DNA repair and regulation of mitosis. Particularly, so far, our and
others studies have shown that BRCA2 has a role of maintaining telomere replication homeostasis.
We showed BRCA2 deficient cells exhibit progressive shortening of telomeres and manifest
telomere end to end fusions and BRCA2 localizes to telomeres in S phase. Here, we looked into
the biochemical properties of BRCA2 binding to telomeres. We identify a BRCA2 C-term region
seems to exhibit specifically binds to the single stranded lagging telomeric DNA on
electrophoretic mobility shift assays. This finding inquires questions what is role of c-term of
BRCA2 and physiological implications for telomere stability.
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[P02-025]
DIFFERENTIAL EFFECTS OF COUP-TFII OVEREXPRESSION ON CELL PROLIFERATION AND
MIGRATION IN HUMAN COLORECTAL CANCER SNU-C4 CELLS
Seong-Hoon Yun¹, Sang-Heum Han¹, Eun-Hye Sim¹ and Joo-In Park¹

¹Dong-A University College of Medicine, Korea

The chicken ovalbumin upstream promoter-transcription factor II (COUP-TFII) plays important roles
in the regulation of development and differentiation. COUP-TFII is also known to play important
roles in cancer. Even though many investigators have studied the clinical implications of COUP-TFII
in cancer, there are still many conroversies about the role of COUP-TFII in cancer. We previously
reported that the overall survival rate of COUP-TFII-positive colorectal cancer patients was
significantly higher than that of COUP-TFII-negative colorectal cancer patients. To investigate
whether COUP-TFII affects cell proliferation and migration of human colorectal cancer cells (SNUC4 cells), we established stable COUP-TFII-overexpressing SNU-C4 cells (COUP-TFII-SNU-C4 cells).
We confirmed COUP-TFII overexpression by western blot analysis and examined the effect of
COUP-TFII on the cell proliferation, colony forming ability, and cell migration. As results, cell
proliferation and colony forming ability was significantly inhibited in COUP-TFII-SNU-C4 cells.
Interestingly, the migration ablity was enahnced by COUP-TFII overexpression in SNU-C4 cells. To
explain these effects, we examined the expression of several proteins related with cell cycle, Ncadherin, and E-cadherin by western blot analysis. Expression of p53, p21, and p27 was increased,
however, cyclin D1 was decreased in COUP-TFII-SNU-C4 cells. N-cadherin was increased and Ecadherin was decreased in COUP-TFII-SNU-C4 cells. Increased expression of p53, p21, p27 and
decreased expression of cyclin D1 may contribute to decreased cell proliferation in COUP-TFIISNU-C4 cells. Increased expression of N-cadherin and decreased expression of E-cadherin may
contribute to increased cell migartion. These results suggest that the role of COUP-TFII in cell
proliferation and migration may be more complicated. Further studies using different several
colorectal cancer cells are needed to verify these findings. This study was supported by the Basic
Science Research Program through the National Reserach Foundation of Korea (NRF) funded by
the Ministry of Science, ICT & Future Planning (2017R1A2B4011428, 2016R1C1B2007429).
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[P02-026]
BLT2 196 RESIDUE REGULATES THE INTERACTION OF LIGANDS
Jae-Hyun Jang¹ and Jae-Hong Kim¹

¹Department of Biotechnology College of Life Sciences and Biotechnology Korea University, Korea

Recently, single-nucleotide polymorphisms (SNPs) in G-protein coupled receptors (GPCRs) have
been suggested to contribute to physiopathology and therapeutic effects. Leukotriene B4 receptor
2 (BLT2), a member of the GPCR family, plays a critical role in the pathogenesis of several
inflammatory diseases, such as cancer and asthma. However, no studies on BLT2 SNP effects have
been reported to date. In this study, we demonstrate that BLT2 SNP (rs1950504, Asp196Gly), a
Gly-196 variant of BLT2 (BLT2 D196G), causes enhanced cell motility under low-dose stimulation of
its ligands. In addition, we demonstrated that Akt activation and subsequent production of
reactive oxygen species (ROS), both of which act downstream of BLT2, are also increased by BLT2
D196G in response to low-dose ligand stimulation. Furthermore, we observed that ligand binding
affinity of BLT2 D196G was enhanced compared to BLT2. Through homology modeling analysis, it
was predicted that BLT2 D196G loses ionic interaction with R197, thereby potentially resulting in
increased agonist-receptor interaction. This report is the first SNP study on BLT2 and shows that
BLT2 D196G enhances ligand sensitivity and thereby increases cell motility in response to lowdose ligand stimulation.
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[P02-027]
QUANTITATIVE ANALIYSIS OF EML4-ALK FUSION PROTEIN EXPRESSED IN H2228 CELLS
USING PROLINKER-COATED PROTEIN CHIP SYSTEM
Chan-Won Park¹, Hwa Jeong Kang¹ and In-Cheol Kang¹

¹Innopharmascreen Inc, Korea

The echinoderm microtubule-associated protein-like 4 (EML4) - anaplastic lymphoma kinase (ALK)
fusion-type protein has been identified in some non-small cell lung cancer (NSCLC). Patients with
EML4-ALK positive NSCLC respond positively to ALK inhibitors. In this work, EML4-ALK fusion
protein was detected by protein chip system in H2228 cell lysate using EML4-ALK fusion protein
specific antibody immobilized on ProLinker coated protein chip. The protein chip systems were
basically operated by antibody sandwich assay. Human ALK specific monoclonal antibody was
used as a capture antibody immobilized on protein chip and incubated with recombinant EML4ALK fusion protein or cell lysate. Captured EML4-ALK fusion protein was recognized by EML4
specific monoclonal antibody and Cy5-labeled secondary antibody. The amount of the EML4-ALK
fusion protein in the cell lysate was evaluated by a fluorescence scanner.
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[P02-028]
HUR ENHANCES AUTOPHAGOSOME FORMATION VIA REGULATION OF ATG5, ATG12, AND
ATG16 EXPRESSIONS IN HUMAN HEPATOCELLULAR CARCINOMA
Eunbyul Ji¹, Chongtae Kim¹, Youlim Hong¹, Myeongwoo Jung¹ and Eun Kyung Lee¹

¹The Catholic University of Korea, Korea

Autophagosome is the double-membrane vesicle that contains the sequestered cytoplasmic cargo
and subsequently transports it to the lysosome. Therefore, autophagosome formation is an
essential step in autophagy and is fine-tuned by various molecules such as ATG5, ATG12 and
ATG16. HuR (HuA or ELAVL1) is well-known as an important RNA-binding protein (RBP) in cancer
development by regulating the stability and translation of target mRNAs related to cancer cell
survival. In this study, we investigated the role of HuR in autophagy in human hepatocellular
carcinoma (HCC). We found that reduction of HuR expression caused inhibition of autophagosome
formation and autophagic flux. Next, we screened the autophagy-related genes (ATGs) bound to
HuR and identified ATG5, ATG12, and ATG16 mRNAs associated with HuR via their 3’ UTR. When
HuR was silenced, endogenous expressions of ATG5, ATG12, and ATG16 were also decreased and
they were directly regulated by HuR. Through further analysis, we reveled HuR enhanced not
mRNA stability but translation of them. We also confirmed the positive correlation between HuR
and ATG5 expression in human HCC tissues. Collectively, our results provide the molecular
mechanism of autophagosome formation regulated by HuR and a potential of HuR targeting in
cancer progression.
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[P02-029]
CHROMOSOME MISSEGREGATION DRIVES STRUCTURAL ABERRATIONS OF CHROMOSOMES
IN CANCER.
Song Yion Yeu¹ and Hyunsook Lee¹

¹Seoul National University, Korea

The features of tumor include numerical and structural abnormalities of chromosomes. Aneuploidy
can occur when chromosomes missegregate during mitosis. However, the possibility is largely
ignored that structural constraints imposed on missegregated chromosomes could elicit structural
aberrations of affected chromosomes. To investigate structural variations of chromosomes driven
by chromosome missegregation, we analyzed the structure of chromosomes in tumors from mice
which favor chromosome missegregation and overlook the resulting chromosomal damage, thus
K243R/+;p53-/- mice. Our previous research on mitotic checkpoint protein BubR1 revealed that
the mouse model (K243R/+) harboring acetylation deficient allele of the protein succumbs to
spontaneous tumorigenesis, which emphasizes a causative role of chromosome missegregation
during mitosis in tumor development. In this study, we found that fragile telomeres were frequent
in both K243R/+ and K243R/+;p53-/- MEFs compared to wild-type or p53-/- mutant MEFs. Also
whole arm translocations were found in several tumor cells from K243R/+;p53-/- mice, suggesting
that the telomere and centromere become unstable when the mitotic fidelity is abrogated.

Keyword: Chromosome instability, Aneuploidy, Whole arm translocation, Fragile Telomere, BubR1

[P02-030]
EXPOSURE TO LIGHT AT NIGHT DISRUPTS CIRCADIAN RHYTHM IN DROSOPHILA WITH
AGGRAVATED TUMORIGENESIS
Minsoo Han¹, Mari Kim¹, Gwang-Ic Son¹, Seoeun Lee¹, Yesol Moon¹, Yanghee Kim¹ and Eunil Lee¹

¹Korea University, Korea

Recent studies have shown that light at night (LAN) showed significant association with
tumorigenesis including increase of breast and prostate cancers patients. Light at night also
affects aging and other metabolic disorders with obesity. However, the mechanisms how LAN
affects cancer still remains to be investigated in great detail. Hence in our studies using
Drosophila as our model system for cancer, we expose the flies expressing yki gene to 100 lux for
30 days at night time and found increased gene expression of Ras and CyclinE which are one the
markers for carcinogenesis in these flies. And aggravated eye phenotypes was found in flies
expressing yki gene when expressed in eyes using eye specific GMR-GAL4 when exposed to 100
lux for 10 days at night time. Under exposure to 100 lux for 10 days at night their circadian
rhythm, their sleep-wake behavior was also severely affected in these flies. Apart from sleep
phenotype, they also showed reduced stress-resistance and geotaxis movement under 100 lux
exposure for 10 days with reduced expression of genes involved in Base Excision Repair (BER),
Nucleotide Excision Repair (NER) and Oxidation/Reduction mechanisms. These results suggested
that LAN exposure to the Drosophila cancer models caused aggravated tumorigenesis through
disrupted circadian rhythm with reduction of repair and oxidation/reduction mechanism.
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[P02-031]
IDENTIFICATION OF MIR-608 THAT REGULATE GENES INVOLVED IN CELL CYCLE
PROGRESSION AND APOPTOSIS
Yuree Byun¹, Youngchul Choi¹ and Kwanghee Baek¹

¹Kyung Hee University, Korea

Micro(mi)RNAs are small non-coding regulatory RNA molecules, that regulate gene expression by
inhibiting translation or targeting mRNA for degradation in a post-transcriptional mechanism. In
cancer, miRNAs can function as oncogenes or tumor suppressors to either promote or protect
against cancer, respectively. In this study, we tried to identify the miRNAs that downregulate A549
tumor cell growth. Among 300 miRNAs, we selected miR-28-5p, -323-5p, -510-5p, -552-3p, and 608 that were the most effective in downregulating cell growth. As revealed by flow cytometry,
overexpressing miR-28-5p, -323-5p, and-510-5p induced G1 arrest, whereas that of miR-608
induced cell death in a caspase-dependent manner. Quantitative real-time PCR and western blot
analyses demonstrated that B cell lymphoma 2-like 1 (BCL2L1), D-type cyclin 1 (CCND1), CCND3,
cytochrome b5 reductase 3 (CYB5R3), phosphoinositide 3-kinase regulatory subunit 2 (PIK3R2),
specificity protein 1 (SP1), and phosphorylated Akt were all downregulated in miR-608-transfected
cells, while Bcl-2-interacting killer (BIK) was upregulated. Moreover, in an NCI-H460 xenograft
model, miR-608 was determined to have a suppressive function on tumor growth. These findings
may have potential therapeutic value as an anticancer agent.
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[P02-032]
CHARACTERIZATION AND STUDY OF PROTEIN EXPRESSION PROFILES RELATED TO CISPLATIN
RESISTANCE IN NASOPHARYNGEAL CARCINOMA CELL LINES
Parisa Prathaphan¹, Onrapak Reamtong² and Pichamon Kiatwuthinon¹

¹Faculty of Science, Kasetsart University, Thailand, ²Faculty of Tropical Medicine, Mahidol University,
Thailand

Nasopharyngeal carcinoma (NPC) is a cancer of a nasopharynx. A major problem of the treatment
is a chemoresistance. As a result, mechanisms involved in the drug resistance need to be
investigated for the efficient treatment. Here, the aim of the study is to initially characterize
cisplatin-resistant NPC cell lines for further studies on the chemoresistant mechanisms. In the
study, NPC cell line (6-10B) was continuously treated with increasing concentrations of cisplatin to
develop cisplatin-resistant 6-10B (6-10BcisR) cells. After successfully established with 4 µM drug
concentration, the half maximal inhibitory concentration (IC50) value of the 6-10BcisR was
increased from 10 to 200 µM compared with 6-10B cells. In addition, the 6-10BcisR cells
demonstrated 1.5-fold greater resistance to another chemotherapeutic drug, lapatinib than 6-10B.
For initial characterization, the 6-10BcisR also demonstrated differences in cellular morphologies.
Cell proliferation curves of 6-10BcisR showed slightly faster growth rate but not statistically
significant difference. Next, differential expression of specific genes involved in multidrug
resistance including ATP-binding cassette transporters (ABC transporters) and oxidative stress were
initially investigated by qPCR. The relative changes of ABC transporters including ABCB1, ABCC1
(/MRP1), ABCG1, and ABCG2 of 6-10BcisR were 30.13-, 2.28-, 2.67- and 2.85-fold higher than that
of 6-10B, respectively. The oxidative stress-related genes including catalase and manganese
superoxide dismutase showed 1.34- and 2.10-fold higher gene expression in 6-10BcisR compared
to 6-10B. On the contrary, the expression of glutathione peroxidase in 6-10BcisR were relatively
down-regulated by 0.68-fold. Lastly, the protein expression profiles are being investigated to
further explore and identify proteins and cellular pathways that are related to the cisplatin
resistance.

Keyword: Nasopharyngeal carcinoma, cisplatin resistance, ABC transporter, oxidative stress, protein
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[P02-033]
MIR-27A PROMOTES LUNG TUMORIGENESIS BY TARGETING SMAD2 AND SMAD4 GENES.
Eun Joo Song¹, Dong-Kyu Chae¹, Young Sook Yoo¹, Eunice Eunkyeong Kim¹, Ja-Hyun Baik² and
Eunmi Ban¹

¹Korea Institute of Science and Technology, Korea, ²Korea University, Korea

The transforming growth factor-β (TGF-β) signaling pathway is associated with carcinogenesis and
various biological processes. SMAD2 and SMAD4, which are putative tumor suppressors, play an
important role in TGF-β signaling. The aberrant expression of these genes is implicated in some
cancers. However, the mechanisms of SMAD2 and SMAD4 dysregulation are poorly understood. In
this study, we observed that miR-27a was upregulated in lung cancer cell lines and patients. In
addition, SMAD2 and SMAD4 genes were identified as targets of miR-27a by several target
prediction databases and experimental validation. Functional studies revealed that miR-27a
overexpression decreased SMAD2 and SMAD4 mRNA and protein levels. Furthermore, miR-27a
contributed to cell proliferation and invasion by inhibiting TGF-β-induced cell cycle arrest. These
results suggest that miR-27a may function as an oncogene by regulating SMAD2 and SMAD4 in
lung cancer. Thus, miR-27a may be a potential target for cancer therapy.

[P02-034]
MUTAGENICITY OF BULK, AQUEOUS AND ORGANIC PARTITIONS OF AIR PARTICULATE
MATTER IN DIFFERENTIALLY VENTILATED WARDS IN A PUBLIC URBAN HOSPITAL
Aurora Nakpil¹ and Paul Medina¹

¹University of The Philippines Manila, Philippines

The hospital environment requires indoor air quality conducive to the recovery of patients with
poor health. Low indoor air quality is associated with increased incidence of respiratory tract
diseases and the development of cancer. This study investigated the mutagenicity of air
particulate matter soluble in bulk, aqueous, and organic partitions collected from naturally and
mechanically ventilated wards in the hospital environment through both the Ames test and the D7
Mitotic Gene Conversion assay (MGC). Both the bulk and aqueous partitions were found to
mutagenic at their maximum concentrations with the Ames test (p = 0.00) and at all
concentrations with the MGC (p = 0.00). The organic partition did not produce a mutagenic effect
with the Ames test (p > 0.05), but was mutagenic with the MGC at all concentrations (p = 0.00).
This mutagenic effect of the organic partition was found to be significantly greater than other
partitions in naturally ventilated wards (p = 0.00). For both assays used, there were no significant
differences were detected between the mechanically and naturally ventilated wards (p >0.05). This
study shows the increased sensitivity of the MGC over the Ames test as a test for mutagenicity,
and may lead to the development and implementation of policies to optimize ventilation systems
for the health and safety of hospital staff and patients. Albeit coming from the study of
concentrated air particulate matter samples, the mere presence of these mutagens in the air of
the hospital highlights the importance of monitoring their quality and quantity such that they do
not become concentrated enough to induce mutation-related etiologies of disease such as cancer.
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[P02-035]
OPPOSING REGULATION OF CANCER PROPERTIES THROUGH KRT19-MEDIATED
DIFFERENTIAL MODULATION OF WNT/Β-CATENIN/NOTCH SIGNALING CROSSTALK
Subbroto Kumar Saha¹, Ssang-Goo Cho¹, Yingfu Yin¹, Hye Yeon Choi¹, Gwang-Mo Yang¹ and
Kyeongseok Kim¹

¹Konkuk University, Korea

Although KRT19 has been reported as a detection marker for tumor cells and found to interact
with other proteins to modulate cancer properties, its role regarding cancer prognosis remained
to be fully elucidated. Here, we have characterized the role of KRT19 in the regulation of cancer
properties in colon and breast cancer. We found that KRT19 expression was apparently increased
in both colon and breast cancer, but knockdown of KRT19 showed opposing effects on cancer
properties (i.e., proliferation, migration, drug resistance, and sphere formation) in colon or breast
cancer. KRT19 knockdown in colon or breast cancer led to differential Wnt/NOTCH signaling
crosstalk, probably due to the differential regulation of NUMB transcription. Importantly, in colon
cancer, KRT19 knockdown resulted in suppression of cancer properties through downregulation of
Wnt/NOTCH signaling without changing NUMB transcription. While, in breast cancer, KRT19
knockdown led to increasing cancer properties due to the attenuated Wnt signaling and
enhanced NOTCH signaling. Mechanistically, in colon cancer, we investigated that KRT19 interacted
with β-catenin, aided nuclear import to LEF/TCF transcription factor binding region while in breast
cancer, KRT19 interacted with β-catenin/RAC1 complex and then helped latter to translocate
LEF/TCF binding region of NUMB promoter, processes NUMB-mediated Wnt/Notch signaling
crosstalk. Altogether, these results reveal a differential role of KRT19 in carcinogenesis, probably
due to the extent of the NUMB-dependent modulation of Wnt/β-catenin/Notch signaling crosstalk
through the differential interaction of KRT19 with either only β-catenin or β-catenin/RAC1 complex,
which might be implicated in potential clinical cancer research.
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[P02-036]
ONCOGENE CUG2-MEDIATED YAP1 ACTIVATION INDUCES CANCER STEM CELL-LIKE
PHENOTYPES
Sirichat Kaowinn¹, Natpaphan Yawut¹ and Young-Hwa Chung¹

¹Pusan National University, Korea

Our previous studies has showed that a novel oncogene, cancer upregulated gene (CUG)2 induces
cancer stem cell (CSC)-like phenotypes including epithelial mesenchymal transition, stemness, and
anticancer drug resistance. However, as the molecular mechanism has remained unknown, this
study has been initiated. Since several lines of evidence documented that Yap1 is closely
associated with stemness and drug resistance, we wondered that Yap1 is involved in the CUG2mediated CSC-like phenotypes. We here found that Yap1 expression was increased in A549 and
BEAS-2B cells overexpressing CUG2. Between these cells and the control, we could not examine
any different phosphorylation levels of Lats, an upstream molecule of Hippo signaling, suggesting
that CUG2 upregulates Yap1 independent of Lats. Our further investigation demonstrated that Akt,
ERK, JNK and p38MAPK are involved in upregulation of Yap1. In addition, Yap1 silencing not only
inhibited cell migration, invasion and sphere formation but also sensitized the cells to doxorubicin.
Taken together, we suggest that Yap1 is involved in CUG2-mediated CSC-like phenotypes.
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[P02-037]
TONEBP PROMOTES HEPATOCELLULAR CARCINOGENESIS, RECURRENCE, AND METASTASIS
Jun Ho Lee1, Jae Hee Suh2, Soo Youn Choi1, Hyun Je Kang1, Hwan Hee Lee1, Byeong Jin Ye1, Gap
Ryol Lee4, Seok Won Jung3, Chang Jae Kim1, Whaseon Lee-Kwon1, Jiyoung Park1, Kyungjae Myung,
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- Introduction: Hepatocellular carcinoma (HCC) is a common cancer with high rate of recurrence
and mortality. Diverse etiological agents and wide heterogeneity in individual tumors impede
effective and personalized treatment. Tonicity-responsive enhancer-binding protein (TonEBP) is a
transcriptional cofactor for the expression of pro-inflammatory genes. Although inflammation is
intimately associated with the pathogenesis of HCC, the role of TonEBP is unknown. We aimed to
identify function of TonEBP in HCC. - Methods: Tumors with surrounding hepatic tissues were
obtained from 296 patients with HCC who received completion resection. TonEBP expression was
analyzed by qRT-PCR and immunohistochemical analyses of tissue microarrays. Mice with TonEBP
haplo-deficiency, and hepatocyte- and myeloid-specific TonEBP deletion were used along with
HCC and hepatocyte cell lines. - Results: TonEBP expression is higher in tumors than in adjacent
non-tumor tissues in 92.6% of 296 patients with HCC regardless of etiology associated and DENinduced mouse HCC. Hepatic induction of TonEBP is mediated by a fall in the miR-223 abundance.
The TonEBP expression in tumors and adjacent non-tumor tissues predicts recurrence, metastasis,
and death in multivariate analyses. Univariate analysis of two layers of patients showed that higher
TonEBP expression was significantly associated with bigger tumor, advanced tumor grade, and
vascular invasion. TonEBP promotes HCC initiation and growth via oxidative stress and
inflammation in various mouse models of HCC. The association between TonEBP and inflammation
was confirmed from analysis of the RNA-seq dataset from TCGA. TonEBP-dependent stimulation of
tumor growth was dependent on COX-2. TonEBP drives the expression of COX-2 by stimulating
the promoter in association with transcription factor YY1 and histone acetyltransferase p300.
TonEBP is required for the recruitment of both YY1 and p300 to the promoter in situ. The
interaction between TonEBP and YY1 is mediated by RHD and spacer domain. TonEBP deficiency

resulted in reduced COX-2 expression leading to reduced production of prostaglandin E2 in
various animal models of HCC and acute liver injury. In mouse models of HCC and acute liver
injury, three common sites of TonEBP action in response to diverse etiological agents leading to
tumorigenesis and tumor progression were found: cell injury and inflammation, induction by
oxidative stress, and stimulation of the COX-2 promoter - Conclusions: TonEBP is a key
component of the common pathway in tumorigenesis and tumor progression of HCC in response
to diverse etiological insults. TonEBP is involved in multiple steps along the pathway rendering it
an attractive therapeutic target as well as a prognostic biomarker.
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[P02-038]
DIFFERENTIAL EXPRESSION OF TESCALCIN BY MODIFICATION OF PROMOTER METHYLATION
CONTROLS CELL SURVIVAL IN GASTRIC CANCER
Tae Woo Kim¹, Seung Ro Han², Jong-Tae Kim¹, Seung-Min Yoo², Myung-Shin Lee², Seung-Hoon
Lee², Yun Hee Kang² and Hee Gu Lee¹

¹Korea Research Institute of Bioscience and Biotechnology, Korea, ²Eulji University School of
Medicine, Korea

Background: The EF-hand calcium binding protein tescalcin (TESC), is highly expressed in various
human and mouse cancer tissues and is therefore considered as a potential oncogene. However,
the underlying mechanism that governs the TESC expression is still elusive. Emerging evidences
suggest that the TESC expression is under epigenetic regulation. In this study, we investigated the
relationship between epigenetic modification and gene expression of TESC in gastric cancer (GC).
Methods: To evaluate the relationship between methylation and expression of TESC in GC, we
analyzed the methylation status of CpG sites on TESC promoter using Illumina Human
Methylation27 Bead Chip (HumanMethylation27_270596_v.1.2) for microarray, acquired gene
profiles from the NCBI Dataset that show demethylated status, and conducted Real-time
methylation-specific PCR (MSP) in GC cells. We then performed Chromatin immunoprecipitation
(ChIP) with the 5’-aza-dC treated and untreated GC cells using antibodies for MBD1, HDAC2, Oct1 and Sp-1 to screen out candidate transcription factors that binds to the promoter of TESC.
Expression of methyl-CpG binding protein 1 (MBD1) and histone methylationwas analyzed in TESC
knockdown/ overexpressed-GC cells to assess the relationship between the methylation and
expression of TESC in GC. Results: In this study, we demonstrated that the hypermethylation of
TESC leads to the downregulation of TESC mRNA/protein expression. In addition, 5’-aza-dC
restored TESC expressionin GC cells except SNU-620. ChIP assay further showed that the
methylation of TESC promoter associated with MBD1, HDAC2 and Oct1, and that treatment with
5’-aza-dC facilitated the dissociation of the MBD1, HDAC2 and Oct1 from the promoter of TESC.
Moreover, silencing of TESC increased the MBD1 expression and decreased the H3K4me2/3 level,
thereby causing transcriptional repression and suppression of cell survival in NCI-N87; conversely,
overexpression of TESC downregulated the MBD1 expression and upregulated the H3K4me2 level
associated with active transcription in SNU-638. Conclusions: These results suggest that the
differential expression of TESC via the modification status of promoter and histone methylation

controls the cell survival in gastric cancer cells. Overall, this study provides a novel therapeutic
strategy for gastric cancer. Acknowledgements: YH Kang and HG Lee were equally contributed as
corresponding author in this research. This study was supported by Basic Science Research
Program and Mid-Career Researcher Program through the National Research Foundation of Korea
(NRF)
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[P02-039]
MATURATION OF NOGO RECEPTOR THROUGH INTERACTION OF VIMENTIN REGULATES
MIGRATION AND INVASION IN GLOBLASTOMA MULTIFORME
Yun Hee Kang¹, Seung Ro Han¹, Hyungtaek Jeon¹, Suhyuk Lee¹, Seung-Min Yoo¹, Jun Hee Hong²,
Jong Bae Park², Myung-Jin Park³, Jong-Tae Kim⁴, Hee Gu Lee⁴, Myung-Shin Lee¹ and Seung-Hoon
Lee¹

¹Eulji University School of Medicine, Korea, ²Research Institute and Hospital, National Cancer
Center, Koyang, Korea, ³Research Center for Radio-Senescence, Korea Institute of Radiological and
Medical Sciences, Seoul, Korea, ⁴Korea Research Institute of Bioscience and Biotechnology, Korea

Background: Glioblastoma multiforme (GBM) is considered to be one of the deadliest forms of
Glioma, reporting a median survival of approximately 14 months. Nogo acts principally through a
66-residue amino acid domain located within the C-terminal of the protein, which binds to the
Nogo receptor (NgR) on neurons. NgR maturation involves the removal of the C-terminal 26
amino acids. However, the functional role of NgR maturation in migration and invasion of GBM
have not been clearly reported. Methods: To confirm the mature form of NgR, we performed LCMS/MS analysis using samples of a TβRI inhibitor LY2109761-treated GBM cells. We then
performed cell proliferation, migration and invasion assay in LY2109761- or TGFβ1-treated GBM
and analyzed its molecular mechanism. Results: In this study, we demonstrate that inhibition of
TGFβ activity suppressed migration of GBM cells. We evaluated responses of U87 and U251 cells
treated with LY2109761 and then determined that inhibition of TGFβ resulted in a suppression of
both U87 and U251 migration and invasion activity. In addition, the treatment of LY2109761
leaded to an upregulated expression and surface presenting of NgR in GBM cells. Intriguingly, we
firstly determined the interaction of vimentin and NgR in GBM by the TGFβ treatment.
Conclusions: This study for the first time reports that activation of TGFβ enhances the migration of
GBM cells through an interaction of vimentin and NgR resulted in blocking of NgR maturation,
thus suggesting that maturation of NgR through interaction of vimentin regulates migration and
invasion in GBM. Acknowledgements: YH Kang and SR Han were equally contributed as first
author, and MS Lee and SH Lee were equally contributed as corresponding author in this research.
This study was supported by Mid-Career Researcher Program and Basic Science Research Program
through the National Research Foundation of Korea (NRF) funded by the Korea government
(2016R1A2B4007413, 2017R1D1A1B03031502).
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SPATIAL-FLUXOMICS ENABLES QUANTITATIVE CHARACTERIZATION OF CANCER METABOLISM
AT SUBCELLULAR LEVEL
Won Dong Lee¹, Dzmitry Mukha¹, Elina Aizenshtein¹ and Tomer Shlomi¹

¹Technion - Israel Institute of Technology, Israel

The inability to inspect metabolic activities within distinct subcellular compartments has been a
major barrier to our understanding of eukaryotic cell metabolism. Here, we describe a spatialfluxomics approach for inferring metabolic fluxes in mitochondria and cytosol under physiological
cellular conditions. This is achieved by performing isotope tracing in intact cells, followed by rapid
subcellular

fractionation

and

LC-MS

based

metabolomics

analysis,

and

computational

deconvolution and metabolic modeling. We applied our method to re-examine one of the
emerging metabolic hallmarks of cancer cells – reductive glutamine metabolism which mediates
fatty acid biosynthesis under hypoxia and in cells with defective mitochondria. Analyzing isocitrate
dehydrogenase (IDH) activity in mitochondria and cytosol (as well as IDH isozymes within
mitochondria), we reveal that reductive glutamine metabolism is, in fact, the major producer of
cytosolic citrate (rather than glucose oxidation) to support fatty acid biosynthesis also in standard
normoxic condition. Applied to investigate metabolic flux reprogramming in cells with defective
mitochondria, due to succinate dehydrogenase (SDH) deficiency, the spatial-fluxomics approach
revealed a reversal of citrate synthase flux for supporting amino acid and nucleotide biosynthesis.
We expect this spatial-fluxomics approach to be a highly useful tool for studying the metabolic
interplay between mitochondria and cytosol and elucidating the role of metabolic dysfunction in
human disease.
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CARBON MONOXIDE SUPPRESSES TUMOR GROWTH AND METASTASIS THROUGH REDD1MEDIATED MTORC1/STAT3 INHIBITION
Sena Kim¹, Yeonsoo Joe¹, Jin Kim¹, Jeongmin Park¹ and Hun Taeg Chung¹

¹Department of Biological Sciences, University of Ulsan, Korea

Exogenous carbon monoxide (CO) has always been recognized as a toxic gas due to its higher
affinity for haemoglobin than oxygen. However, endogenous products of heme oxygenase (HO)
including CO, have been recently shown to exert many cellular activities including antiinflammatory, anti-apoptotic, and anti-proliferative activities. Moreover, in the tumor studies, some
reports show that HO-1/CO prevents anoikis and promotes metastasis, and others show the uses
of CO gas and CO-releasing molecules (CORMs) as a potential anti-cancer agent. In this study, we
found that tumor-susceptibility to CO is dependent on the abundance of the ATF4 expressions in
tumors. Furthermore, we identified REDD1 (also known as DDIT4 and RTP801), a known negative
regulator of mTORC1, as a new molecular target of CO. We show that induction of REDD1 by CO
is mediated by the PERK-eIF2α-ATF4 pathway, but not the tumor suppressor p53 and HIF-1α.
REDD1 induced by CO inhibits tumor growth and metastasis in vivo and in vitro via arresting cell
cycle, inducing caspase-8-mediated apoptosis and inhibiting STAT3 by mTORC1 inactivation.
Importantly, knockdown or inhibition of REDD1 reverses CO-induced inhibition of cancer cell
proliferation, apoptosis and metastasis phenotypes. Collectively, we found CO sensitivity of tumor
cells might be dependent on the levels of abundance of ATF4 expression and identified the COmediated ATF4-REDD1-mTORC1/STAT3 axis as a novel component of anti-tumor functions, and
suggest that CO can be developed as effective chemotherapeutic agent which downregulates
mTORC1 activity.
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PTK7 BIPHASICALLY REGULATES TUMORIGENESIS OF ESOPHAGEAL SQUAMOUS CELL
CARCINOMA.
Won-Sik Shin¹, Jungsoo Gim², Sungho Won² and Seung-Taek Lee¹

¹Yonsei University, Korea, ²Seoul National University, Korea

Protein tyrosine kinase 7 (PTK7) is a member of the catalytically defective receptor protein tyrosine
kinase family. PTK7 is upregulated in various cancers, where it is known to act as either an
oncoprotein or a tumor suppressor. Here, we investigated the molecular mechanism for the
contrasting roles of PTK7 in tumorigenesis of esophageal squamous cell carcinoma (ESCC) cells.
PTK7 overexpression increased the proliferation of ESCC TE-5 and TE-14 cells, which have low
endogenous PTK7 expression levels, but it decreased the proliferation of ESCC TE-6 and TE-10
cells, which have high PTK7 expression levels. In TE-5 and TE-10 cells, proliferation, migration, and
invasion were initially increased and then decreased according to PTK7 expression levels, which
were similar to the tyrosine phosphorylation of cellular proteins and phosphorylation of Src, Akt,
and, ERK. In ESCC patients included in The Cancer Genome Atlas database, those with higher PTK7
mRNA levels had a longer overall survival and lower relative risk than those with lower PTK7
mRNA levels. These results demonstrate that increasing expression levels of PTK7 initially increase
and then decrease oncogenic properties in ESCC cells.
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SYNTHETIC LETHALITY INDUCED BY ER STRESS INHIBITORS IN COMBINATION WITH SUBCYTOTOXIC CHEMOTHERAPEUTICS
Yongjin Kim¹ and Jeongwon Sohn¹

¹Korea University College of Medicine and Korean Institute of Molecular Medicine and Nutrition,
Korea

Synthetic lethality is a molecular targeted therapy for selective killing of cancer cells. Breast cancer
is the most frequently diagnosed cancer in women. Chemotherapy for breast cancer employs
drugs such as doxorubicin, cyclophosphamide, cisplatin and paclitaxel, however, toxic side effects
on non-tumor tissues sometimes limit its clinical application. Chemotherapeutic drugs at a subcytotoxic dose can induce senescence in cancer cells, which is called therapy-induced senescence
(TIS). Some of these senescent cancer cells transiently display stem cell like properties which
contribute to drug resistance, relapse and metastasis. Therefore, overcoming TIS in chemotherapy
is important for successful cancer treatment. ER stress is a hallmark in many tumors and the
unfolded protein response (UPR) associated with it initiates many survival mechanisms in cancer
cells. Previously, we found that ER stress mediated NBR1 silencing-induced cellular senescence
through the ATF6α branch of UPR. In this study, we examined whether inhibition of ER stress/UPR
induced by chemotherapeutic drugs can trigger cytotoxicity instead of TIS. Sub-cytotoxic doses of
doxorubicin, cyclophosphamide and cisplatin induced cellular senescence in breast cancer cells
including MCF-7 and MDA-MB-231. Salubrinal, the ER stress inhibitor treated together with
doxorubicin blocked TIS and induced apoptosis as shown by increased cleavage of PARP and
caspase 7. In conclusion, our study demonstrates synthetic lethality can be achieved by combined
treatment of cancer cells with a chemotherapeutic drug and an ER stress inhibitor. These results
the prospect of combining chemotherapeutic reagents and ER stress inhibitors as a promising
measure of cancer therapy.
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APPLICATION OF ANTI-TM4SF5 MONOCLONAL ANTIBODY TO PROVE TM4SF5 AS A
POSSIBLE MARKER OF POOR PROGNOSIS IN COLORECTAL CANCER
Byoung Kwon Park¹Jae-Young Parki¹, Te Ha Kimi¹, Dongbum Kimi¹, Guang Wui¹, Avishekh Gautami¹,
Sony Maharjani¹, Younghee Leei², Kyung Chan Choi¹ and Hyung-Joo Kwon¹

¹Hallym University College of Medicine, Korea, ²Chungbuk National University, Korea

In previous studies, we have shown that immunization with a peptide vaccine targeting human
TM4SF5 showed prophylactic and therapeutic effects against hepatocellular carcinoma and colon
cancer development in mouse models. Furthermore, anti-TM4SF5 antibody showed therapeutic
effect in these models. Here, we developed a novel monoclonal antibody (mEC2-CF) targeting a
cyclic epitope of TM4SF5 and evaluated its reactivity to TM4SF5 in cells and cancer tissues. The
isotype of mEC2-CF was IgG2a and specifically recognized the cyclic peptide based on ELISA. The
antibody recognized recombinant TM4SF5 which was overexpressed in HEK293F cells, irrespective
of PNGase F treatment. The antibody can be internalized into the cytosol after binding to the
surface of TM4SF5-expressing colon cancer cells suggesting possible utility of this antibody as
therapeutics. In addition, we investigated TM4SF5 expression in the tissues of colorectal cancer
patients to determine its prognostic significance. TM4SF5 expression was assessed by
immunohistochemistry using mEC2-CF and tissue microarray blocks of 204 primary colorectal
cancer samples. The overall rate of TM4SF5 over-expression in the samples (immunohistochemical
score > 4) was 27.0% (55 of 204). Increased expression of TM4SF5 was significantly associated
with shorter survival rate of patients with colorectal cancer (p = 0.0014) and worse disease-free
survival (p = 0.0483). There is no association between TM4SF5 expression and clinicopathological
characteristics except tumor depth of invasion (p = 0.027). Our results suggest that our novel
antibody can be used to detect endogenous and recombinant TM4SF5, and that TM4SF5 is a
possible marker of poor prognosis in colorectal cancer.
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TCTP DEGRADATION IS DEPENDENT WITH MTOR-AKT-PLK1 SIGNALING IN HUMAN LUNG
CANCER CELLS
Mini Jeong¹, Jung Eun Kim¹, Mi Hyeon Jeong¹, Miran Lee¹, Jeongwon Sohn¹ and Yun Gyu Park¹

¹Korea University College of Medicine, Korea

Translationally controlled tumor protein (TCTP) is a highly conserved and expressed protein in
various tissue and tumor which has been considered as a biomarker for cancer cell reversion.
However, the regulatory mechanisms of TCTP expression in cancer still remain unknown. In the
present study, the role of mammalian target of rapamycin complex 1 (mTORC1) in TCTP
expression was investigated in lung cancer cell lines. The protein levels of TCTP in various lung
cancer cells were decreased without changes in mRNA levels when mTORC1 activity was
completely inhibited. mTORC1 inhibition induced protein degradation of TCTP through the
ubiquitin-proteasome system without affecting TCTP translation. In addition, TCTP degradation by
rapamycin was diminished by overexpression of ribosomal protein S6 kinase (S6K). However,
mTORC2 did not affect rapamycin-induced TCTP degradation. Polo-like kinase-1 (PLK1) activity
was required for TCTP protein degradation by mTORC1 inhibition. And selective inhibition of PLK1
activity completely blocked the increased TCTP ubiquitination upon mTORC1 inhibition. TCTP
phosphorylation at Ser46 depended on PLK1, indicating that mTORC1 down-regulated PLK1
activity. Inhibition of AKT activity with chemical inhibitors or expression of phosphor-mutant AKT
abolished both TCTP degradation and PLK1 activation which were induced by rapamycin
treatment. Meanwhile, the levels of TCTP expression were proportional to malignancy in a set of
four cell lines comprising a human lung carcinogenesis model. Furthermore, the minimal and
optimal dose of rapamycin which induces TCTP degradation enhanced the efficacy of several
types of cancer drugs in vitro. These results demonstrate that mTORC1-AKT-PLK1 signaling is
essential for the increased expression of TCTP in lung cancer and provide the first evidence, to our
knowledge, that mTORC1 can negatively regulate AKT and PLK1 activity through S6K and suggest
a strategy for improving the efficacy of anticancer drugs. This research was supported by the
National Research Foundation of Korea (20090076702, 2013008877, and 2013046085).
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THE ROLE OF TRANSCRIPTIONAL REPRESSOR HES1 IN TUMOR ASSOCIATED MACROPHAGES
Hyeok Gu Kang¹ and Kyung-Hee Chun¹

¹Yonsei University, Korea

Macrophages are well known for their roles in homeostasis, development process and tissue repair.
It is a heterogeneous cell population that can be conventionally divided into two subgroups: M1
and M2. M1-type macrophages, which are classically activated, play important roles in the innate
response against invading pathogens. M2-type macrophages, which are alternatively activated,
play essential roles in tissue repair and tumor progression. In the last decade, there have been
numerous studies about the relationship between macrophages and tumors. One of the major
concerns in this field is the ontogeny and function of TAMs (Tumor Associated Macrophages).
TAMs can enhance tumor cell invasion, metastasis and growth; stimulate angiogenesis; and inhibit
the T cell mediated anti-tumor immune response, thus supporting tumor progression. Previous
studies have shown that Notch signaling plays a decisive role in the polarization of M2
macrophages and TAM differentiation. However, precise mechanism is not well understood. Thus,
the identification of new origins and the molecular profiling of TAMs are of great interest. In this
study, We analyzed Notch related factors (Receptor, ligand, target gene) in TAM using Public GSE
data set, found that Hes1 (hairy and enhancer of split-1) is up-regulated in TAM compared with
Mammary Tissue Macrophages (MTM). Additionally, we found that Higher levels of hes1 in TAM
than in bone Marrow CD11b+, splenic CD11b+ cells using MMTV-PyMT mouse model known as
mouse mammary cancer model. Next, we discovered the deletion of hes1 in myeloid
compartment reduced tumor growth and increased mouse survival ratio using Lysz2 (lysozyme 2)
Cre-Hes1 floxed mouse. Our results reveal that Hes1 might be a potential therapeutic target in
TAM.
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METHYL CYTOSINE PROFILES OF MITOCHONDRIA UNDER THE MICROENVIRONMENT IN
GLIOBLASTOMA CELLS AND INDUCED PLURIPOTENT STEM CELLS USING OXFORD
NANOPORE SEQUENCING
Chang-Nim Im¹*, Jeong hun Baek2, Juyeon Kim3, Sol Hee Bang¹, Sang-Yoon Shin¹, Won Min Mo3,
Gun Hwa Park3, and Eunji Choi4
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Microenvironment might be one of important cues to regulate and/or maintain its properties via
epigenetic modifications including DNA methylation within the nucleus as well as mitochondria.
Specifically mitochondria are considered as the main subcellular organelle of ATP production as
well as reactive oxygen species (ROS). Glioblastoma multiforme is the most aggressive brain tumor
and it has reported that cellular subpopulation of tumors display several characteristics of stem
cells highly expressing stem cell specific markers such as SOX2. For instance, quantitative reverse
transcription PCR showed that expression of SOX2 at the mRNA level consistently increased in
glioblastoma cells A172 cultured without serum on the low-attachment plate compared with
physiological culture condition. Similarly, induced pluripotent stem cells are distinct from parental
peripheral blood mononuclear cells. In this study, we tested whether those cells cultured in
different conditions lead to alter the methyl cytosine profile of mitochondria via Oxford Nanopore
sequencing under those conditions (Fund no: NRF-2017R1A1A1A05000839).
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REGULATION OF IMMUNE CHECK POINT PD-L1 EXPRESSION BY TRANSCRIPTIONAL
REPRESSOR HES1 IN CANCER
Dahyun Kim¹ and Kyung-Hee Chun¹

¹Yonsei University College of Medicine, Korea

HES1(Hairy and enhancer of split homolog-1) is a transcription factor which is regulated by Notch
signaling pathway. HES1 plays an important role in regulation of cell cycle, proliferation, T-cell
development and cancer. The PD-1 (programmed cell death – 1) receptor is expressed on the
surface of activated T cells. Its ligands, PD-L1(programmed cell death ligand – 1) belongs to the
family of immune checkpoint proteins that act as co-inhibitory factors, which can halt or limit the
development of the T cell response. Blocking the PD-L1 has been reported to have impressive
antitumor effects. We found that patient group with high level of HES1 expression showed poor
prognosis in clinical datasets of triple negative breast cancer, suggesting that the high-regulation
of HES1 is correlated with progression and malignancy of cancer. In this study, we determined that
HES1 and PD-L1 have inverse correlation in various cancer cells. Based on microarray analysis, we
have identified CD274(PD-L1) which is significantly up-regulated in HES1 Knock-down gastric
cancer cell. mRNA levels of HES1 and PD-L1 have inverse correlation in gastric, breast and ovarian
cancer cell lines and also the protein levels. Furthermore, we detected that the mRNA levels of
PD-L1 were increased by HES1 knock-down in melanoma, colorectal cancer cell lines. Additionally,
we detected that the protein levels of PD-L1 were decreased by HES1 overexpression. TCGA data
indicated that mRNA expression of HES1 and PD-L1 shows inverse correlation in breast cancer
patients. Moreover, PD-L1 promoter has HES1 binding site. Our results identify the HES1 as an
important regulator of PD-L1 expression in cancer.
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TANNIC ACID AMELIORATES THE PHENOTYPE TRANSITION AND MAMMOSPHERE
FORMATION OF BREAST CANCER CELLS VIA MODULATION OF NF-ΚB PATHWAY
Dal-Ah Kim¹, Eun-Sun Ryu¹, Hyun-Jung Kang¹ and Duk-Hee Kang¹

¹Ewha Womans University, Korea

Cancer stem cells (CSCs) are one of the major causes of metastasis and recurrence, and are
therefore a promising therapeutic target. Likewise, aberrant NF-κB signaling has been identified in
many cancers, and shown to promote CSC formation via several mechanisms, including induction
of epithelial-to-mesenchymal transition (EMT). Recent studies suggest that tannic acid (TA) is
reported to induce the apoptosis and inhibit the proliferation of cancer cells, however there is no
data regarding the effect of TA on CSCs. We investigated the effects of TA on the formation and
growth of breast CSCs, and also assessed the mechanisms underlying these effects. TA inhibited
the formation and growth of mammosphere in MCF7 cells expressed as a decrease in
mammosphere formation efficiency (MFE) and ALDH activity. An activation of NF-κB pathway was
observed in MCF7-derived mammosphere indicated by an up-regulation of p65, a degradation of
IκBα and an increased IL-6. The inhibition of NF-κB pathway via gene silencing of p65 (sip65), NFκB inhibitor (PDTC) and IKK inhibitor (Bay11-7082) alleviated MFE. In addition, TA reduced the
levels of nuclear p65 protein and NF-κB DNA binding activity, and inhibited the phosphorylation
of both IKK and IκBα, thereby reducing the production of IL-6. Interestingly, other markers of CSCs
such as an increase in ALDH1 and the number of CD44high/CD24low cells were ameliorated by
interfering p65. TA alleviated the markers of NF-κB activation in MCF7-derived mammosphere.
TGFβ-induced EMT, increase in MFE and NF-κB activation was alleviated by TA. In in-vivo mouse
xenograft model, tumor volume was decreased by TA (i.p. 2mg/kg/day, 2 times weekly for 3 weeks)
with a decrease in CD44 and IKK phosphorylation. Taken together, these results strongly suggest
TA as a promising potential therapeutic agent capable of inhibiting NF-κB signaling in breast CSCs,
and thereby preventing cancer cells from undergoing EMT and subsequent metastasis.
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RPS3 UBIQUITYLATION REGULATED BY RNF138 LEADS TO RADIORESISTANCE OF
GLIOBLASTOMA
Hyunwoo Kim¹, Hyunkoo Kang¹, Gaeul Park¹, Hyesook Youn² and Buhyun Youn¹

¹Pusan National University, Korea, ²Sejong University, Korea

An interaction between ribosomal protein S3 (rpS3) and nuclear factor kappa B or macrophage
migration inhibitory factor in lung cancer is required for radioresistance. However, the role of rpS3
in glioblastoma (GBM) has not been studied yet. Here, we showed that in radiation-treated GBM
cells, rpS3 moved into the nucleus and was ubiquitylated by ring finger protein 138 (RNF138).
Ubiquitin-dependent degradation of rpS3 is required for radioresistance in GBM cells. To
investigate the apoptotic role of rpS3, we analyzed the rpS3 interactome in RNF138-knockout (KO)
GBM cells. Nuclear rpS3 interacted with DNA damage inducible transcript 3 (DDIT3), which leads
to DDIT3-induced apoptosis in RNF138-KO GBM cells treated to radiation. These results were
confirmed using in vivo orthotopic xenograft models and patient tissues. This study elucidated the
role of RNF138 in GBM cells and demonstrated that rpS3 is a promising substrate of RNF138 for
GBM radioresistance, indicating RNF138 as a potential target for cancer therapy. [This work was
supported by Radiation Technology R&D program through the National Research Foundation of
Korea funded by the Ministry of Science, ICT & Future Planning (2017M2A2A7A01019304) and
Basic Science Research Program through the National Research Foundation of Korea (NRF) funded
by the Ministry of Education (2017R1D1A1B03028769).]

Keyword: rpS3, RNF138, glioblastoma, radioresistance, ubiquitylation

[P02-052]
SURFACTANT PROTEIN B INHIBITS AGGRESSIVENESS OF LUNG CANCER BY SUPPRESSING
SECRETORY PHOSPHOLIPASE A2 ACTIVITY AND PRODUCTION OF ARACHIDONIC ACID
Gaeul Park¹, Sungmin Lee¹, Ikjoon Han¹, Hyesook Youn² and Buhyun Youn¹

¹Pusan National University, Korea, ²Sejong University, Korea

Radiotherapy is treated to patients with inoperable cancer types including advanced stage of nonsmall cell lung cancer (NSCLC) and radioresistance is a critical obstacle in radiotherapy. This study
investigated the mechanism of radioresistance regulated by surfactant protein B (SP-B). To
investigate the role of SP-B in radioresistane, ΔSFTPB A549 cell line was established and SP-B
expression was measured. In response to treating radiation to A549 and NCI-H441 cell lines, the
alteration of SP-B expression was analyzed. Conditioned media (CM) from irradiated lung cancer
cells were used to assess the downstream signaling pathway. The in vivo effects of SP-B were
evaluated through mouse xenograft model with intratumoral injection of CM from NSCLC cells. In
response to radiation, lung canvivocer cells showed decreased SP-B via activation of the TGF-β
signaling and decreased SP-B stimulated cell survival and epithelial-to-mesenchymal transition.
Treatment of CM from irradiated cells activated secretory phospholipase A2, enhanced protein
kinase C-δ-MAPKs signaling pathway, and increased arachidonic acid production. We confirmed
the roles of SP-B in vivo through mouse xenograft model. Our results revealed that downregulation of SP-B was strongly related to radiation-induced metastasis of NSCLC and provided
evidence that SP-B acted as a suppressor of NSCLC progression. [This work was supported by
Radiation Technology R&D program through the National Research Foundation of Korea funded
by the Ministry of Science, ICT & Future Planning (2017M2A2A7A01019304) and Basic Science
Research Program through the National Research Foundation of Korea (NRF) funded by the
Ministry of Education (2017R1D1A1B03028769).]
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[P02-053]
EXPRESSION OF DIAGNOSTIC BIOMARKERS MIR-221 AND MIR-122 IN HEPATITIS C RELATED
HEPATOCELLULAR CARCINOMA PATIENTS
Awais ALTAF*¹ and Amer Jamil²

¹Department of Biochemistry, Government College University, Faisalabad, Pakistan, ²Department of
Biochemistry, University of Agriculture, Faisalabad, Pakistan

Liver cancer is 3rd leading cause of cancer related mortality in the world. Chronic HCV
infection is a major risk factor for the development of HCC. As a new dimension in
biomarkers discovery, expression of microRNAs has been exploited for their complex role in
maintaining proper cellular functions. Dysregulation of oncogenic miRNAs has been
confirmed, not only in diseased tissues but also in plasma, serum and other body fluids as
circulating diagnostic markers. This research was conducted to validate the oncogenic
microRNAs potential for monitoring and predicting disease progression. Human liver cancer
specific microRNAs 122 and 221 were evaluated with a robust, sensitive and a very specific
technique for the real-time detection and quantification of their expression level in chronic
hepatitis C (CHC) related HCC patients and controls. Relative quantification of miRNA
expression was calculated by comparing Ct values (2-ΔΔCt) of control and CHC patients.
Expression levels of both miR-221 and miR-122 were significantly up-regulated in HCV based
HCC patients. A significant correlation (P<0.05) was also observed in both miR-221 and miR122 with several clinicopathological features of CHC (chronic hepatitis C). After further
validation and approval, commercialization of these validated microRNA based kits may
decrease the rate of mortality due to poor or late diagnosis of CHC and liver cancer.

Keywords: microRNAs, diagnostic biomarker, hepatocellular carcinoma.

[P02-054]
SYNDECAN-2 DOWN-REGULATES EXPRESSION OF INOSITOL POLYPHOSPHATE 4PHOSPHATASE TYPE I IN COLON CANCER CELLS
Young Hun Lee¹, Bohee Jang², Eok-Soo Oh² and Seung-Taek Lee¹

¹Yonsei University, Korea, ²Ewha Womans University, Korea

Syndecans (SDCs) are type I transmembrane proteoglycans containing glycosaminoglycan chains.
Among four vertebrate SDCs, SDC2 is up-regulated in colon cancer and involved in tumorigenesis
by enhancing cell adhesion, spreading, and migration. Here, we analyzed differently expressed
genes in the microarray analysis of SDC2-overexpressing HT29 (HT29-SDC2) cells and HT29
control cells. We found that inositol polyphosphate 4-phosphatase type I (INPP4A) was downregulated in HT29-SDC2 cells. INPP4A hydrolyzes phosphatidylinositol 3,4-bisphosphate [PI(3,4)P2]
to phosphatidylinositol 3-phosphate [PI(3)P]. INPP4A induces quenching of PI(3,4)P2-driven
processes such as AKT activation, induces clathrin-mediated endocytosis, and is therefore known
as a tumor suppressor in several cancers. INPP4A mRNA levels were reduced in SDC2-expressing
colon cancer cells, but was elevated in SDC2-knockdown cells. Consistently, INPP4A protein levels
correlated inversely with SDC2 expression in colon cancer cells. Here we suggest that upregulation of SDC2 in colorectal cancer reduces the expression of INPP4A and thus is able to
enhance tumorigenesis by the decreased expression of a tumor suppressor INPP4A.
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[P02-055]
RIPK3 KINASE NEGATIVELY REGULATES THE METASTATIC POTENTIAL IN B16F10 MELANOMA
Eun-Jung In¹, Tae-Yeon Kim¹, Sushruta Koppula¹, Tae-In Yang¹, Kwang-Ho Lee¹ and Tae-Bong
Kang¹

¹Konkuk University, Korea

Metastasis is a key hallmark of cancer progression involving numerous biological and molecular
changes. Programmed cell death system is one of the biological barriers that restrict cancer cells
from surviving and disseminating. The receptor interacting serine/threonine kinase 3 (RIPK3) has
been identified as a critical regulator that derives necroptotic cell death induced by various stimuli
including TNF and LPS in caspase inhibited cells. Growing evidence suggests that necroptosis is an
important safeguard system for controlling cancer cells that escape from apoptotic death. In
addition, RIPK3 is frequently silenced in various types of cancer through the genetic or epigenetic
alterations, indicating that RIPK3 expression might control cancer growth or cancer progression.
However, studies were limited in regard to RIPK3 impact on the cancer metastasis. In the present
work, we explored the impact of RIPK3 expression on the cancer metastasis using B16F10
melanoma model. Metastasis assay showed that RIPK3 expression significantly sensitized the
melanoma cells against TNF-induced cell death and suppressed the ability of B16F10 cells to form
lung metastasis in C57Bl/6 mice. Whereas, the expression of mutant form of RIPK3 on S232 at
which phosphorylation is required to trigger necroptosis did not influence the metastatic ability of
B16F10 cells. Our results suggested that RIPK3 might negatively regulate the metastatic potential
in B16F10 melanoma and that phosphorylation on S232 might be crucial for its function.

Keyword: RIPK3, Necroptosis, Cancer, Metastasis

[P02-056]
NNMT DEPLETION PROMOTES LIVER CANCER CELL SURVIVAL UNDER NUTRIENT
DEPRIVATION BY ENHANCING AUTOPHAGY
Sun Mi Hong¹ and Gyesoon Yoon¹,²

¹Ajou University School of Medicine, Korea, ²The Graduate School, Ajou University, Korea

Nicotinamide N-methyl transferase (NNMT) transfers a methyl group from S-adenosyl-Lmethionine (SAM) to nicotinamide (NAM), producing 1-methylnicotinamide (1MNA). NNMT levels
were variable dependent on tumor types and the underlying roles of NNMT in liver cancer have
not been fully investigated. In this study, we found that NNMT expression levels were
downregulated in liver cancer cell lines and NNMT knockdown promoted tumor cell survival
under nutrient deprivation condition by increasing autophagy flux. Consistently, NNMT
knockdown enhanced tumor growth by decreasing necrotic region in xenograft model. Elevated
autophagic flux in NNMT knockdown cells was dependent on ULK1 activation. NNMT knockdown
increased methylation and phosphatase activity of PP2A, leading to down-regulation of pULK1(S638). Moreover, ULK1 inhibition impaired the resistance of liver cancer cells with NNMT low
expression to nutrient starvation. Taken together, our findings suggest a novel function of NNMT
in liver cancer and provide insight into the ULK1 inhibition as an effective therapeutic strategy for
treating liver cancer with the NNMT level as a diagnostic marker.

Keyword: Nicotinamide N-methyl transferase, liver cancer, autophagy, PP2A, methylation

[P02-057]
GINSENOSIDE RG3 EPIGENETICALLY REGULATES TUMOR-RELATED LONG NONCODING RNAs
RFX3-AS1 AND STXBP5-AS1
Juyeon Ham¹, Dawoon Jeong¹, Sungbin Park¹, Hyeonwoo Kim¹, Heejoo Kim¹ and Sun Jung Kim¹

¹Dongguk University, Korea

Long non coding RNAs (lncRNAs) are ~ 200 nucleotides in length and are not coded into protein.
Recent studies have identified a number of lncRNAs which perform critical roles in cancer, such as
proliferation, apoptosis, and metastasis. Ginsenoside Rg3 is a chemical compound abundant in the
saponin fraction of ginseng and known to suppress tumor cell proliferation. In this study,
genome-wide methylation analysis was performed after treatment of MCF-7 breast cancer cells
with Rg3 to identify epigenetically regulated lncRNAs. As a result, six lncRNAs were identified with
a significant difference of methylation level (|Δβ| ≥ 1.5). Two lncRNAs, RFX3-AS1 and STXPB5-AS1,
were selected for further researches, which showed hyper- and hypomethylation, respectively. RTPCR analysis revealed up- and downregulation of RFX3-AS1 and STXPB5-AS1, respectively, by Rg3
treatment to MCF-7. To address the cis-acting activity of the lncRNAs, the expression of genes
nearby the lncRNAs were examined. GRM1 and STXBP5 nearby STXPB5-AS1 were up- and
downregulated by Rg3. PUM3, RFX3, and SLC1A1 nearby RFX3-AS1 were all upregulated by Rg3.
Taken together, our results indicate that Rg3 affects cancer cell proliferation via regulating lncRNAs
and their cis-associated genes.

Keyword: CpG methylation, Ginsenoside Rg3, long non-coding RNA, RFX3-AS1, STXBP5-AS1

[P02-058]
DEPLETION OF FGF13 INHIBITS CELL PROLIFERATION AND RESTORES DRUG SENSITIVITY FOR
PACLITAXEL-RESISTANT MCF-7 BREAST CANCER CELL
Dawoon Jeong¹, Juyeon Ham¹, Sungbin Park¹, Hyeonwoo Kim¹, Heejoo Kim¹ and Sun Jung Kim¹

¹Dongguk University, Korea

FGF13 has been known to directly bind tubulin and play a role in both polymerization and
stabilization of the protein. Previous studies have shown that FGF13 mediates the platinum drug
cisplatin-resistance, but its association with resistance to microtubule-stabilizing agent paclitaxel
has yet to be determined. In this study, both RNA and protein of FGF13 were found to be
overexpressed in the paclitaxel-resistant MCF-7 breast cancer cells compared to the parent MCF-7
cells. In following experiments, the effects of FGF13 on cellular activities including proliferation
and apoptosis, and on recovery of sensitivity to paclitaxel were examined. As results, knockdown
of FGF13 expression using siRNAs inhibited proliferation of the paclitaxel-resistant MCF-7 as well
as the parental MCF-7. Furthermore, paclitaxel sensitivity was enhanced by down-regulation of
FGF13 in both cell types. These results indicate that FGF13 is responsible for acquisition of
paclitaxel resistance and could be developed as a molecular target in drug-resistant breast cancer
therapy.
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[P02-060]
LONG INTERSPERSED NUCLEAR ELEMENT-1 HYPOMETHYLATION IN GASTRIC CANCER
Eun Heui Jin¹, In Ae Chang², Hyo Jin Kang¹ and Jang Hee Hong¹

¹Chungnam National University Hospital, Korea, ²Seoul National University, Korea

Epigenetic changes play a central role in human cancer development and regulate levels of gene
expression. DNA methylation including global DNA hypomethylation and site-specific CpG island
promoter hypermethylation occurs in human cancers. DNA hypomethylation contributes to
tumorigenesis through multiple processes. In this study, we investigated the methylation of long
interspersed element-1 (LINE-1) in 87 gastric cancer tissues and matched adjacent normal tissues
by pyrosequencing. We compared LINE-1 methylation between gastric cancer tissues and matched
adjacent normal tissues. Significant hypomethylation of LINE-1 was observed in gastric cancer
tissues compared to matched controls using quantitative reverse transcription-polymerase chain
reaction (P < 0.001). Furthermore, LINE-1 hypomethylation in gastric cancer was significantly
associated with Lauren’s histological classification, background intestinal metaplasia, and tumor
location (P < 0.001, 0.001, and 0.001, respectively). These results suggest that LINE-1
hypomethylation may be a promising biomarker for gastric cancer.
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[P02-061]
ANTI-PROLIFERATIVE EFFECTS OF N-(4-METHOXY-PHENYL)-3,5-DIMETHOXY-BENZAMIDE ON
HELA HUMAN CERVICAL CANCER CELLS INCLUDING G2/M PHASE CELL-CYCLE ARREST AND
APOPTOSIS
Seo-Yeon Kim¹, Kyung-Sook Chung¹ and Kyung-Tae Lee¹

¹Kyung Hee University, Korea

Resveratrol, a polyphenol in red wine, has been reported as a potent anticancer reagent in many
studies. In this study, several resveratrol derivatives were synthesized and evaluated to look for
compounds which have more effective anti-proliferative effect than resveratrol. We have identified
N-(4-methoxy-phenyl)-3, 5-dimethoxy-benamide, named MPDB, as a potent cytotoxic compound
among the resveratrol derivatives in HeLa cells. Treatment with MPDB resulted in G2/M phase cell
cycle arrest until 15 h, which was accompanied by alteration of CDK2, Wee1, p53 and p21waf1
protein expression and phosphorylation of Cdc2, Cdc25C, Chk1 and Chk2 kinases. MPDB-induced
G2/M arrest was blocked by transfection of ATM/ATR siRNAs indicating a critical role of ATM/ATR
in G2/M phase arrest. In addition, treatment with MPDB displayed features of apoptosis, including
DNA fragmentation after 20 h in HeLa cells. MPDB induced activation of caspase-3, -8, and -9 and
MPDB-induced apoptosis was blocked by z-VAD-fmk, a broad caspase inhibitor. Furthermore,
MPDB decreased Bcl-xl protein expression leading to cytochrome c release into cytosol whereas
increased Fas and Fas-L protein expression. These results suggest that MPDB is a novel and
potent compound that induces ATM/ATR- dependent G2/M phase cell cycle arrest and
subsequent caspase-dependent apoptosis, implicating it as a putative candidate for chemotherapy.
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[P02-062]
INHIBITORY EFFECTS OF THE METHANOL EXTRACT OF POLYGONI CUSPIDATI RADIX
AGAINST CANCER METASTASIS OF HUMAN HEPATOCELLULAR CARCINOMA CELLS BY
INHIBITING OF MAPKs AND AKT SIGNALING PATHWAYS
Ba Reum Kim¹, Sewoong Lee¹, Ji-Young Park¹ and Sayeon Cho¹

¹Chung-Ang University, Korea

Ho Jang Geun (Polygoni cuspidati radix) has traditionally been used for the treatment of various
diseases such as menoxenia, hepatitis, and osteomyelitis. However, the mechanism of antimetastatic effects of Polygoni cuspidata radix has not been sufficiently studied. Therefore, this
study was carried out to elucidate the molecular mechanisms of anti-metastatic effects of the
methanol extract of Polygoni cuspidata radix (MPCR) in SK-Hep1 and Huh7 hepatoma cells. To
evaluate the inhibitory effect of MPCR on cancer metastasis, wound-healing assay, invasion assay,
and zymography were used. Molecular mechanisms of the inhibitory effect of MPCR were verified
by measuring the expression levels of metastatic markers, and the phosphorylation and protein
levels of cancer metastasis-related signaling pathways. MPCR effectively inhibited the woundrecovery of Huh7 cells, without significant cytotoxicity. In addition, MPCR significantly inhibited
invasion ability of SK-Hep1 cells and also suppressed enzymatic activity of MMP-2 and -9 in SKHep1 cells. Furthermore, MPCR reduced the expression levels of N-cadherin and vimentin, which
are metastatic markers, by inhibiting the activation of protein kinase B (Akt) and mitogen-activated
protein kinases (MAPKs) in SK-Hep1 cells. These results verify that the molecular mechanism of
MPCR in traditional anti-cancer remedy and suggest that it can be developed as a promising
therapy for cancer metastasis in the future.

Keyword: The methanol extract of Polygoni cuspidata radix, Hepatocellular carcinoma, Cancer
metastasis

[P02-063]
A MITOCHONDRIAL E3 LIGASE, RNF153 DEGRADES HEPATITIS B VIRAL X (HBX)
ONCOPROTEIN.
Yeon-Ji Park¹, Young-Suk Yoo¹ and Hyeseong Cho¹

¹Ajou University, Korea

Hepatitis B virus (HBV) infection leads to chronic liver disease and hepatocellular carcinoma (HCC).
The Hepatitis B viral x (HBx) protein is non-structural protein and high expression of HBx is crucial
in the pathogenesis of HCC by induction of mitochondrial dysfunction. Therefore, negative
regulatory mechanism of HBx is required for cellular homeostasis. However, quality control system
for HBx accumulation in mitochondria has not been addressed. In this study, we demonstrate a
regulatory role for RNF153 in HBx-mediated HCC development. RNF153 was stabilized by HBx
transgenic mice liver tissues as well as HBx stably expressing Chang-X cells. Ectopic expression of
RNF153degraded HBx but not HBx-△MTS through proteasome pathway. The elevated RNF153
was immunoprecipitated with HBx and subsequently ubiquitinated HBx through N-terminal RING
domain, whereas RNF153H43W, which has no ligase activity fail to ubiquitnate HBx. In vitro
ubiquitination assay, RNF153 formed a poly ubiquitination chain at HBx protein. Thus, RNF153
abrogates HBx dependent inflammatory signaling by reduction of HBx-induced COX-2 promoter
activity and cellular ROS production. Moreover, RNF153 shRNA lentivirus vector expressing cells
showed higher proliferation rate by HBx expression than in control cells. In HBV-induced HCC
patients’ liver tissue analysis, RNF153 showed up-regulated expression in HCC liver tissues at early
stage, but hardly detected in HCC liver tissues at malignant stage. Together, data indicate that
RNF153 mediated cellular homeostasis has a central role in HBV-related HCC development.

Keyword: RNF153, HBV, HBx, HCC

[P02-064]
CO-TREATMENT WITH CARFILZOMIB AND CISPLATIN ENHANCES APOPTOSIS IN SK-N-BE(2)M17 NEUROBLASTOMA CELLS
Eui-Ju Yeo¹, Song-I Lee², Hyeok-Jin Kwak², Ji-Young Cha¹ and Insug Kang³

¹College of Medicine, Gachon University, Korea, ²Gaihst, Gachon University, Korea, ³School of
Medicine, Kyung Hee University, Korea

Neuroblastoma is a solid malignant tumor of the sympathetic nervous system, which accounts for
8-10% of childhood cancers. Considering the overall high risk and poor prognosis associated with
neuroblastoma, effective therapeutics should be developed to improve patient survival and quality
of life. A recent study showed that a proteasome inhibitor, carfilzomib (CFZ), and a well-known
chemotherapeutic drug, cisplatin (Cis), reduced cell viability of SK-N-BE(2)-M17 neuroblastoma
cells. Therefore, we investigated the molecular mechanisms by which CFZ and Cis lower the cell
viability of neuroblastoma cells. Both CFZ and Cis reduced cell viability via cell cycle arrest (at
G2/M by CFZ and at S by Cis) and apoptosis, which involved caspase activation (caspases 8, 9, 4,
and 3), induction of endoplasmic reticulum (ER) stress, reactive oxygen species production,
mitochondrial membrane potential loss, and autophagy in slightly different dose- and timedependent manner. Under CFZ-Cis co-treatment condition, the effect of CFZ was additive to that
of Cis in terms of cell viability reduction, cell cycle arrest, and apoptosis. Importantly, the additive
effect of CFZ was maintained in Cis-resistant neuroblastoma cells. These results suggest that CFZ
can be used in combination therapy for patients with neuroblastoma to overcome the resistance
and adverse side effects of Cis. [Grants: NRF 2017R1D1A1B03033499].
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[P02-065]
DUAL APTAMER-CONJUGATED LIPOSOMES FOR THE COMBINED CHEMO-GENE TREATMENT
OF CANCER AND CANCER STEM CELLS
Hee-Bin Park¹, Seong-Min Lee¹, Hyerim Choi¹, Dong-Min Kim², Dong-Eun Kim² and Keun-Sik Kim¹

¹Konyang University, Korea, ²Konkuk University, Korea

Combined chemo-gene therapy is one of the treatment modalities that have attracted extensive
research interests; however, there is little information regarding the influence of drug application
on gene transfer. Recent studies had demonstrated that metformin has surprisingly a potential for
anti-cancer effect by inhibiting AMPK-mTOR signaling pathways. MicroRNA-34a is a promising
candidate to inhibit proliferation, metastasis and survival of cancer cells and cancer stem cells.
Therefore, the purpose of this study was to determine whether aptamer-conjugated liposomes
(aptamosomes) co-encapsulating metformin and miR-34a mimic could enhance the anti-cancer
efficacy on breast cancer cells and cancer stem cells. We have explored a novel strategy of
delivering dual-drug specifically to the MCF7 breast cancer cells and cancer stem cells by using
MUC1/CD44-aptamosomes. MUC1/CD44 aptamosomes showed intense cell specific binding
fluorescence signals to MCF7 breast cancer cells and cancer stem cells. We observed induction of
apoptosis and G0/G1 cell cycle arrest using MUC1/CD44-aptamosomes encapsulated both miR34a and metformin. We then examined the cytotoxicity of dual drugs-loaded functional
MUC1/CD44 aptamosomes to MCF7 cells and cancer stem cells. The dual-drug functional
aptamosomes are significantly more cytotoxic than only one-drug treatment. The combination of
metformin and miR-34a will provide additive and possibly synergistic effects for the treatment of
breast cancer.
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[P02-066]
TYROSINE PHOSPHORYLATION OF HDAC3 BY SRC KINASE MEDIATES PROLIFERATION OF
HER2-POSITIVE BREAST CANCER CELLS
Seung-Ho Park¹, Kyung-Chul Choi¹, Jaesung Seo², Garam Guk², Soo-Yeon Park², Ji-Hoon Jeong¹
and Ho-Geun Yoon²

¹Asan Medical Center, University of Ulsan College of Medicine, Korea, ²Yonsei University College of
Medicine, Korea

The role of histone deacetylase 3 (HDAC3) is to repress the expression of various genes by
eliminating acetyl group from histone. Thus, the regulation of HDAC3 activity is essential to
maintain cellular homeostasis. In this study, we found that HDAC3 interacts with c-Src kinase.
However, the interaction between HDAC3 and Src was previously reported, it has still been
ambiguous whether c-Src phosphorylates HDAC3 and affects the function of HDAC3. Firstly, we
confirmed that HDAC3 directly binds to c-Src, and c-Src identified to interact with C-terminal
domain (277-428 a.a.) of HDAC3. c-Src also phosphorylated three tyrosine sites of HDAC3.
Importantly, wild type c-Src increases HDAC3 activity, but not mutant c-SrcK298M (Kinase inactive
form). When tyrosine residues at 325, 328 and 331 of HDAC3 are all substituted for alanine
residues, the deacetylase activity of mutant HDAC33YA was abolished despite the expression of cSrc. In addition, a proliferation of HER2-positive breast cancer cells expressing phospho-tyrosine
mutant HDAC33YA is decreased in comparison with control cells. Thus, our findings suggested
that phosphorylation of HDAC3 by Src kinase regulates the HDAC3 activity and the proliferation of
breast cancer cells.
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[P02-067]
NOVEL TGF-Β1 INHIBITOR ANTAGONIZES TGF-Β1-INDUCED EPITHELIAL–MESENCHYMAL
TRANSITION IN HUMAN A549 LUNG CANCER CELLS
Ji-Hoon Jeong¹, Hae Jin Jang², Sungmin Kwak¹, Gi-Jun Sung¹, Seung-Ho Park¹, Ji-Hye Song¹,
Hyunhee Kim¹, Younghwa Na³, Kyung-Chul Choi¹

¹Asan Medical Center, Amist, University of Ulsan College of Medicine, Korea, ²Cha University, Korea,
³Ewha Womans University, Korea

Transforming growth factor β1 (TGF-β1), a multifunctional cytokine, is known to promote tumor
invasion and metastasis and induce epithelial–mesenchymal transition (EMT) in various cancer cells.
Inhibition of TGF-β signaling is a new strategy for cancer therapy. Most cancer cells display altered
or nonfunctional TGF-β signaling; hence, TGF-β inhibitors exert limited effects on these cells.
Recent studies have suggested that developing a TGF-β1 inhibitor from natural compounds is a
key step to create novel therapeutic agents. This study aimed to develop a new anti-TGF-β1
therapy for cancer. We found an improved analog of chalcones, compound 67, and investigated
its effects in vitro. We demonstrated the inhibitory role of compound 67 through migration and
invasion assays on TGF-β1-induced EMT of human A549 lung cancer cells. Compound 67 inhibited
TGF-β1-induced Smad2 phosphorylation, suppressed TGF-β1-induced EMT markers, MMP2 and
MMP9, and inhibited migration and invasion of A549 cells. The study results showed that
compound 67 is useful to prevent tumor growth and metastasis.

Keyword: Chalcone, Transforming Growth Factor-β1 (TGF-β1), Epithelial–Mesenchymal Transition
(EMT), Lung cancer, Migration, Invasion

[P02-068]
TOLL-LIKE RECEPTORS ARE POTENTIAL RECEPTORS FOR THE METASTASIS FACTOR PAUF IN
PANCREATIC CANCER CELLS
Youn So Eun¹, Kim Yeon Jeong¹ and Koh Sang Seok¹

¹Dong-A University, Korea

PAUF (pancreatic adenocarcinoma up-regulated factor), a soluble protein overexpressed in cancer
cells of pancreatic adenocarcinoma (PDAC), plays a role in tumorigenesis and metastasis. Our
previous reports indicate that PAUF induces immune suppression of T cell, immune escape and
metastasis by binding to Toll-like receptor 2 and 4 (TLR2/4) on myeloid-derived suppressor cells
(MDSCs) and macrophages. We hypothesized that PAUF may function in an autocrine manner by
binding TLRs on pancreatic cancer cells. We first identified mRNA level of TLRs in pancreatic
cancer cell lines and a normal pancreatic cell line. Most pancreatic cancer cell lines showed high
expression level of TLRs compared to the normal pancreatic cell line. Especially TLR2/4, candidate
receptors of PAUF, showed high expression in some pancreatic cancer cell lines. Also PAUF binds
pancreatic cancer cell lines dose-dependently and binding is reduced by neutralizing TLR2/4. In
addition, PAUF activates some downstream factors of TLR2/4 signal pathway. Collectively, our data
suggests that TLR2/4 are potential receptors of PAUF in pancreatic cancer cells. PAUF induced
metastasis, drug resistance and anti-apoptosis will be discussed in view of TLR2/4 signaling
cascades.
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[P02-069]
DELINIATING OXYLIPIN SIGNALING NETWORK IN TRIPLE NEGATIVE BREAST CANCER
THROUGH MULTI-OMICS ANALYSES
Maria Karmella Apaya¹, Jeng-Yuan Shiau², Lie-Fen Shyur², Gou-Shiou Liao³, Hsin-Chou Yang² and
Jyh-Cherng Yu³

¹TIGP, Academia Sinica and Nat'l. Chung Hsing University, ²Academia Sinica, ³National Defense
Medical Center

Purpose: Fatty acid-derived bioactive lipid mediators (LM), collectively known as oxylipins, act as
signaling molecules bridging two hallmarks of cancer: altered metabolism and inflammatory
microenvironment. Both hallmarks are important for hormone independent signaling in triple
negative breast cancer (TNBC), a breast cancer subtype which does not express targetable
hormone receptors and is associated with rapid onset of metastasis and recurrence, and lower
survival rate. Our preliminary results suggest that TNBC utilize LMs to fuel important processes in
cancer progression differently compared with hormone-positive breast cancer subtypes. This study
aims to uncover the role of oxylipin metabolism to provide a novel avenue for TNBC diagnosis or
therapy. Method: A quantitative LC-MS/MS metabolomics approach was used to analyze and
compare arachidonic acid and linoleic acid-derived oxylipin metabolites in TNBC cell lines and
patient-derived triple negative tumor tissues and other breast cancer subtypes and normal
mammary epithelial cells and tissues. In parallel, comparative proteomics, multivariate statistics
and bioinformatics tools and information from publicly available datasets, i.e., TCGA and
METABRIC were utilized to identify metabolite-protein-gene network relationships in TNBC. Results:
Our data indicate that elevated concentrations of epoxyeicosatrienoic acids (EETs) and
overexpression of their biosynthetic enzymes, CYP450 epoxygenases, are correlated with TNBC
metastasis phenotype. Gene and protein network analyses suggest that EETs act as crucial nodes
linking metastasis and bioactive lipid metabolism pathways in TNBC tissues. Specific fatty acid
binding protein isoforms were identified as important players in EET signaling and metastatic
transformation in tumor tissues and may thus have potential as targets for TNBC therapy.
Conclusions: : Combination of metabolomics, proteomics and data mining of publicly available
transcriptomics data is effective to support hypothesis- and discovery-driven research for subclassification and target identification of TNBC tumors. We were able to establish a multi-omics,
multi-source platform to validate the direct relationship between oxylipin mediator signaling,

metastasis and survival in TNBC patients. Inhibition of identified oxylipin metabolism and
transport pathways may have potential for development of personalized treatment for TNBC
patients.
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[P02-070]
DECREASED EXPRESSION OF MRPL13, A MITORIBOSOMAL SUBUNIT, IMPAIRS
MITOCHONDRIAL RESPIRATORY ACTIVITY AND PROMOTES HEPATOMA CELL INVASIVENESS
Young-Kyoung Lee¹, Jin J Lim¹, Un-Woo Jeoun¹,², Seongki Min¹,², Eun-Beom Lee¹,², So Mee Kwon¹
and Gyesoon Yoon¹,²

¹Ajou University School of Medicine, Korea, ²The Graduate School, Ajou University, Korea

Impaired mitochondrial oxidative phosphorylation (OXPHOS) capacity, accompanied by enhanced
glycolysis, is a key metabolic feature of cancer cells, but its underlying mechanism remains unclear.
Previously, we reported that human hepatoma cells that harbor OXPHOS defects exhibit high
tumor cell invasiveness via elevated claudin-1 (CLN1). In the present study, we show that
OXPHOS-defective hepatoma cells (SNU354 and SNU423 cell lines) exhibit reduced expression of
mitochondrial ribosomal protein L13 (MRPL13), a mitochondrial ribosome (mitoribosome) subunit,
suggesting a ribosomal defect. Specific mitoribosomal translation inhibition with doxycycline and
chloramphenicol or siRNA-mediated MRPL13 knockdown decreased mitochondrial protein
expression, reduced the oxygen consumption rate (OCR), and increased CLN1-mediated tumor cell
invasiveness in SNU387 cells, which have active mitochondria. Interestingly, we also found that
exogenous lactate treatment suppressed MRPL13 expression and OCR and induced CLN1
expression. A bioinformatics analysis of the open RNA-Seq database from The Cancer Genome
Atlas Liver Hepatocellular carcinoma (TCGA-LIHC) cohort disclosed a significant negative
correlation between MRPL13 and CLN1 expression. Moreover, in patients with low MRPL13
expression, two oxidative metabolic indicators, pyruvate dehydrogenase B expression and the ratio
of lactate dehydrogenase (LDH) type B to LDH type A, significantly and negatively correlated with
CLN1 expression; this implied that the combination of elevated glycolysis and deficient MRPL13
activity was closely linked to CLN1-mediated tumor activity in LIHC. These results suggest that
OXPHOS defects may be initiated and propagated by lactate mediated mitoribosomal deficiencies
and that these deficiencies are critically involved in LIHC development.
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[P02-071]
EFFECTS OF CRIZOTINIB IN TRANSGENIC DROSOPHILA MODEL EXPRESSING HUMAN TPM4ALK FUSION GENE
Yoo Jin Kim¹, A-Ri Cho², Hee Jung Sul², Bohyun Kim², Young Ho Koh³ and Dae Young Zang⁴

¹Graduate School of Hallym University, Korea, ²Hallym University Sacred Heart Hospital, Korea,
³Ilsong Institute of Life Science, Korea, ⁴Division of Hematology-Oncology, Hallym University
Sacred Heart Hospital, Korea

ALK fusions lead to the constitutive activation of the ALK kinase domain and function as
oncogenic drivers. These fusion proteins were identified in variety of cancers such as Inflammatory
Myofibroblast

Tumors

(IMTs),

non-small-cell

lung

cancer

(NSCLC),

diffuse

large

B

cell

lymphoma(DLBCL), squamous cell carcinoma (SCC) and renal cell carcinoma (RCC). Crizotinib, a
small-molecule inhibitor of c-Met and ALK, is one of the FDA-approved drug that has been
reported to have clinical effect in cancer. Drosophila has been widely used as an in vivo tool for
high-throughput screening of cancer therapeutics because of its relatively easy handling, short
lifespan cycles, high conservation of its signaling pathways. In order to understand the effects of
crizotinib in TPM4-ALK fusion gene which was identified in 4 of the 5 korean gastric cancer tissues,
we generated the transgenic Drosophila expressing the human TPM4-ALK fusion gene. The
crizotinib was treated with two different concentrations: 200nM, 1µM. Unexpectedly, we observed
that Crizotinib significantly extended lifespan of TPM4 and TPM4-ALK transgenic Drsophila when
compared with ALK , although Crizotinib is an inhibitor of the ALK. Also, it worked better in male
than in female. Control Drosophila(CS/w1118) lifespan has not been shown difference between
normal food and crizotinib treated food. Thus, these data suggest that Crizotinib is one of the
important drugs for treating the ALK-driven cancer. Also, our study is shown that TPM4 gene
should be a new potential therapeutic target of Crizotinb.
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[P02-072]
INC280 INHIBITS PROLIFERATION, MIGRATION AND ITS INDUCE APOPTOSIS IN GASTRIC
CANCER POSITIVE FOR C-MET AMPLIFICATION
Bohyun Kim†,¹, Sung-Hwa Sohn¹, Hee Jung Sul¹, Yoo Jin Kim¹, Hyeong Su Kim², Boram Han², Hyun
Lim², Ho Suk Kang², Jae Seung Soh², Kab Choong Kim³, Ji Woong Cho³, Jinwon Seo4 and Dae
Young Zang¹,²*

¹Hallym Translational Research Institute, Hallym University Sacred Heart Hospital, Anyang, Korea,
²Department of Internal Medicine, Hallym University Medical Center, Hallym University College of
Medicine, Anyang-si, Gyeonggi-do, Korea, ³Department of Surgery, Hallym University Medical
Center, Hallym University College of Medicine, Anyang-si, Gyeonggi-do, Korea, 4Department of
Pathology, Hallym University Medical Center, Hallym University College of Medicine, Anyang-si,
Gyeonggi-do, Korea

In gastric cancer patients, our RNA sequencing study showed that decreased levels of MET were
significantly associated with RNUX3 (r = -0.4216, P = 0.0130, respectively). In addition, c-Met has
been known as one of the expressive candidate for targeted therapy in gastric cancer. Therefore,
the anti-cancer effects of c-MET inhibitor INC280 in gastric cancer cells positive or negative for cMET amplification were evaluated. In the present study, INC280 had a growth inhibitory effect on
c-Met amplified cell line. Dose response non-linear regression analysis revealed that its IC50 was
1.7nM in c-Met amplified MKN45 cell line. Next, migration and apoptosis analysis demonstrated
that INC280 showed the best inhibition and apoptotic rates with the smallest half maximal
inhibitory concentrations in MKN45 and not that c-met reduced MKN28 cell line. We also show
that INC280 inhibits WNT signaling pathways and SNAIL expression in MKN45 cell line. Additional
studies of these drugs should be conducted to determine whether they could be used as
therapeutic agents for the prevention or treatment of gastric cancer.

Keyword: INC280, c-Met, RUNX3, Gastric cancer

[P02-073]
IGALAN FROM I. HELENIUM L HAS A CHEMOPREVENTIVE ACTIVITY BY ACTIVATION OF NRF2
PATHWAY AND INHIBITION OF NF-B PATHWAY IN HEPG2 CELLS
Kyung-Mi Lee¹, Ji Min Shin², Kwang Ho Song¹, Chu Won Nho² and Yeong Shik Kim¹

¹Seoul National University, Korea, ²KIST, Korea

Nuclear factor erythroid 2-related factor 2 (Nrf2) is a redox-sensitive transcription factor which is a
key mediator of detoxification. By regulation of detoxification molecules and antioxidant enzymes.
Nuclear factor-κB (NF-κB) is a major molecule on inflammation which regulates cytokines and
immune responses. Both pathways: Nrf2 pathway and NF-κB are the target of chemopreventive
agents for treatment of cancer. In this study, we investigated whether three compounds, Igalan,
alantolactone and isoalantolactone, isolated from I. helenium L has a detoxifying activity by
increasing the quinone reductase (QR) and Nrf2 expression. Among the three compounds, we
found that igalan activated Nrf2 pathway via induction of detoxifying and anti-oxidative enzymes,
and that the activation of Nrf2 by igalan is mediated by the inactivation of GSKβ and the
activation of AKT in HepG2 cells. Moreover, igalan also inhibited NF-κB pathways under TNFαstimulated inflammation by suppression of NF-κB translocation into the nucleus and its target
genes, including TNFα, IL-6, and IL-8 in HepG2 cells. Our results indicate the potential of igalan
indicated its chemopreventive potential for use as a detoxifying agent and anti-inflammatory
agent in hepatocarcinoma.
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[P02-074]
THE ROLE OF THE EXTRACELLULAR MATRIX IN TUMOUR CHEMO RESISTANCE
Kevin Dzobo¹, Dimakatso Senthebane¹ and M. Iqbal Parker¹

¹University of Cape Town, South Africa

The functional interplay between tumour cells and their adjacent stroma is well known to play a
crucial role in the initiation and progression of tumours, but recent evidence has implicated
another significant role on the effectiveness of chemotherapy. The extracellular matrix (ECM) is a
complex network of extracellular proteins that provides both physical and chemical cues for cell
proliferation, survival, and migration. A comprehensive understanding of the effects of ECM
composition

and

biomechanical

properties

on

cancer

progression

and

response

to

chemotherapeutic drugs is vital to the development of targeted treatments. Esophageal cancer
cell lines (WHCO1, WHCO5, WHCO6, KYSE180, KYSE 450 and KYSE 520) were grown on either
directly on plastic or on plastic dishes coated with ECMs deposited by fibroblasts (fibroblastderived ECM), tumour cells (tumour cell-derived ECM), or mixed fibroblast/tumour cell cultures
(combinatorial-ECM) to investigate the effect of different ECM proteins on the response to
anticancer drugs such as cisplatin, 5-fluorouracil and epirubicin. Cell proliferation, cell cycle
progression, colony formation, apoptosis, migration and activation of signalling pathways were
used as our study endpoints. These studies showed that the ECMs abrogated the effect of the
anticancer drugs on cancer cell cycling, cell proliferation and resulted in reduced drug induced
apoptosis by between 20 and 60%, depending on the drug and ECM. Significantly, the MEK-ERK
and PI3K/Akt signalling pathways were upregulated in the presence of the ECMs. Furthermore, our
data showed that administration of chemotherapeutic drugs to cells grown on collagen- and
fibronectin-deficient ECMs had a synergistic effect by increasing cancer cell sensitivity to drugs the
by between 30 and50 % and reduced colony formation and cancer cell migration. An investigation
of collagen, fibronectin and laminin gene expression in esophageal tumour biopsies showed that
both RNA and protein levels were significantly increased compared to the adjacent normal
biopsies. This finding in in agreement with the finding in the in vitro studies. This study shows
that ECM proteins play a key role in the response of cancer cells to chemotherapy and suggest
that targeting ECM proteins can be an effective therapeutic strategy against chemo resistant
tumours.
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[P02-075]
TARGETING OF TM4SF5 WITH ANTI-TM4SF5 ANTIBODY SUPPRESSES GROWTH OF MOUSE
PANCREATIC CELL LINE
Sangkyu Park¹, Jeong-A Park¹, Jae-Hyung Jeon¹, Yungyeong Park¹, Hyung-Joo Kwon² and
Younghee Lee¹

¹Chungbuk National University, Korea, ²Hallym University, Korea

Patients with pancreatic cancer have poor prognosis and usually are diagnosed at a late stage. As
transmembrane 4 superfamily member 5 protein (TM4SF5) is known to be overexpressed in
hepatocellular carcinoma (HCC), colon cancer, and pancreatic cancer, it is considered as one of the
candidate molecular targets for anti-cancer strategy. Previously, we reported the preventive and
therapeutic effects of vaccine and antibodies targeting TM4SF5 in HCC and colon cancer. Here, we
investigated whether targeting of TM4SF5 suppress growth of TM4SF5-overexpressing mouse
pancreatic cancer cells. As we couldn’t find TM4SF5-overexpressing mouse pancreatic cell line, we
first established mouse pancreatic cancer cell line stably expressing TM4SF5. Overexpression of
TM4SF5 enhanced tumor cell growth and motility, and induced change of EMT marker expression.
On the other hand, the treatment of TM4SF5-overexpressing cells with anti-TM4SF5 monoclonal
antibody reduced cell viability, modulated expression of EMT markers such as Vimentin and Ecadherin, and decreased cell motility in vitro. Therefore, we suggest that targeting of TM4SF5 with
antibody can be a strategy to treat pancreatic tumor.
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[P02-076]
COMPARING THE EFFECT OF DIFFERENT GROWTH FACTORS ON MELANOMA CELL
SIGNALLING PATHWAYS
Xian Yang Chan¹, Orneena Oraha¹, Narin Osman¹ and Terrence J. Piva¹

¹RMIT University, Australia

Vemurafenib (PLX4032) is often used to treat melanomas that possess the BRAFV600E mutation.
While the tumours are shown initially to regress, they become resistant to the drug and the
patient relapsed and eventually dies. It has been shown that the growth factors secreted by
adjacent cells activated signalling pathways in these melanoma cells. Using specific signalling
pathway inhibitors, we investigated the growth factor-activation of intracellular signalling pathways
in four melanoma cell lines. MM418-C1 (1° tumour) and C32 (2° tumour) cells harbour the
BRAFV600E mutation, while MM329 (1° tumour) and D24 (2° tumour) cells do not. Growth factors
(HGF or TGFα) were added to cells that had been serum starved for 24 h in low serum (0.5% FBS)
containing media, and the expression of p-BRAF, p-Akt, p-ERK1/2, p-MEK, p-p38, p-JNK1/2 were
quantified using Western blots. From preliminary data, we observed that HGF signalled through
BRAFV600E in MM418-C1 cells, but TGFα signalled through BRAFWT in D24 cells. However,
expression of other downstream signalling intermediates (p-ERK1/2, p-p38 and p-JNK1/2) of BRAF
was increased when either HGF or TGFα was added to the cell lines. We also observed the
activation of p-Akt (Ser473 and Thr308) by both growth factors which suggests that the PI3K-AKTmTOR pathway is active in these cell lines. The effect of these growth factors and/or specific
signalling pathway inhibitors on these signaling intermediates and cell migration were examined
and the significance of the results will be discussed.
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[P02-077]
HSP70 ACETYLATION INHIBITS APOPTOSIS AND AUTOPHAGIC CELL DEATH OF SH-SY5Y
NEUROBLASTOMA
Ji Hae Seo¹, Ji-Hyeon Park² and Kyu-Won Kim²

¹Keimyung University Shcool of Medicine, Korea, ²Seoul National University, College of Pharmacy,
Korea

Cancer cells are continuously challenged by adverse environmental factors including hypoxia,
metabolite restriction, and immune reactions, and must adopt diverse strategies to survive. Heat
shock protein (Hsp) 70 plays a central role in protection against stress-induced cell death by
maintaining protein homeostasis and interfering with the process of programmed cell death.
Recent findings have suggested that Hsp70 acetylation is a key regulatory modification required
for its chaperone activity, but its relevance in the process of programmed cell death and the
underlying mechanisms involved are not well understood. In this study, we sought to investigate
mechanisms mediated by Hsp70 acetylation in relation to apoptotic and autophagic programmed
cell death. Upon stress-induced apoptosis, Hsp70 acetylation inhibits apoptotic cell death,
mediated by Hsp70 association with apoptotic protease-activating factor (Apaf)-1 and apoptosisinducing factor (AIF), key modulators of caspase-dependent and -independent apoptotic pathways,
respectively. Hsp70 acetylation also attenuated autophagic cell death associated with upregulation
of autophagy-related genes and autophagosome induction. Collectively, these results suggest that
the acetylation of Hsp70 plays key regulatory roles in cell death pathways as well as in its function
as a chaperone, together enabling cellular protection in response to stress.
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[P02-078]
TRIB2 AFFECTS THE CHARACTERISTICS OF OVARIAN CANCER STEM CELLS
Yu Na Kim¹, Eun Jung Choi¹, Dae Kyoung Kim¹, Su in Lee¹, Yang Woo Kwon¹, Il Ho Jang¹ and Jae
Ho Kim¹

¹Pusan National University, Korea

It is important to find the target gene of recurring cancer cells to reduce ovarian cancer. The
TRIB2 interacts and modulates signaling pathway in significant cellular processes. The relevance of
TRIB2 in relation to the tumorigenic potential of ovarian cancer is currently unknown. In the
current study, we find that TRIB2 promote cancer stem cell property in ovarian cancer cells
through WNT signaling. TRIB2 knockdown in A2780 ovarian cancer cells decreased sphere forming
ability, expression of stemness and EMT related genes, cell migration, drug resistance, whereas
TIRB2 overexpression of stemness and EMT related genes, cell migration, drug resistance.TRIB2
knockdown considerably decreased tumor size. Furthermore, TRIB2 overexpression increase
promoter activity of TOP-Flash, Beta-catenin stability and nuclear beta-catenin accumulation.
These results suggest that TRIB2 function as a transcriptional factor for beta-catenin and as and
oncogene by enhancing cancer stem cell property in ovarian cancer cells. Together, these data
identify that TRIB2 can be important target for developing a therapeutic agent for ovarian cancer
patients.
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[P02-079]
1. ESSENTIAL ROLE OF NICOTINAMIDE N-METHYLTRANSFERASE ONCOGENE IN TUMOR
GROWTH OF EGFR-TKIS-RESISTANT NON-SMALL CELL LUNG CANCER CELLS
Duc-Hiep Bach¹, Donghwa Kim¹, Thi-Thu-Trang Luu¹, Ji-Young Hong¹ and Sang Kook Lee¹

¹Seoul National University, Korea

Epidermal growth factor receptor tyrosine kinase inhibitors (EGFR-TKIs) are used clinically as target
therapies for lung cancer patients, but the occurrence of acquired drug resistance limits their
efficacy. Nicotinamide N-methyltransferase (NNMT), a cancer-associated metabolic enzyme, is
commonly over-expressed in various human tumors. Emerging evidence also suggests a crucial
loss of function of microRNAs (miRNAs) in modulating tumor progression in response to standard
therapies. However, their precise roles in regulating the development of drug-resistant
tumorigenesis are still poorly understood. Herein, we established EGFR-TKI-resistant non-small cell
lung cancer (NSCLC) models and observed a negative correlation between the expression levels of
NNMT and miR-449a in tumor cells. Additionally, knockdown of NNMT suppressed p-Akt and
tumorigenesis, while re-expression of miR-449a induced phosphatase and tensin homolog (PTEN)
and inhibited tumor growth. Furthermore, yuanhuadine, an antitumor agent, significantly upregulated miR-449a levels while critically suppressing NNMT expression. These findings suggest a
novel therapeutic approach for overcoming EGFR-TKI resistance to NSCLC treatment.
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[P02-080]
DIFFERENTIAL EFFECTS OF M1 AND M2 MACROPHAGE-DERIVED FACTORS ON TUMOR CELL
GROWTH AND EMT RESPONSE UNDER OXIDATIVE STRESS
Sumin Kim¹, Hana Jeong¹, Sunghoon Jung¹ and Choong-Eun Lee¹

¹Sungkyunkwan University, Korea

Tumor cells recruit diverse immune cells and reside in a complex immune environment, which in
turn affects tumor cell growth and invasive properties. Among immune cells governing tumor
behavior are macrophages with specific phenotypes called tumor-associated macrophages(TAMs)
TAMs are now characterized as pro-inflammatory (M1) and anti-inflammatory (M2) types. After
recruited to tumor sites by tumor-derived factors, macrophages undergo further differentiation in
tumor microenvironment which is often subject to oxidative stress induced by chemotherapy,
radiation, and hypoxic conditions. Naturally macrophage functions onto tumor cells are likely
influenced under oxidative stress. In addition, oxidative stress serves as an important stimulus to
induce changes in tumor cell survival as well as resistance to the therapy by affecting apoptosis
and invasive behaviors. To understand the role TAM in such a tumor environment, the present
study examined the effect of M1 and M2 macrophage-derived factors on tumor cell growth and
EMT response under oxidative stress. Using several colon cancer cell lines we have initially
determined optimal conditions to induce apoptosis or EMT response mediated by ROS employing
direct stimulation with ROS source or cellular exposure to gamma irradiation. For tumor cell
apoptosis induction, hydrogen peroxide at 500 uM or a single dose of 5 Gy r-IR treatment for 24
to 48 h was employed. THP1 monocytic cells induced to differentiate by PMA were polarized by
LPS treatment for 16 h to obtain M1 culture supernatants, or polarized by Dex treatment for 48 h
to obtain M2 supernatants. It was observed that while M1 sup promoted IR-induced tumor cell
apoptosis at a greater extent than M2, tumor cell culture sup affected M1 vs M2 differentiation
with M2 bias by reducing TNF-alpha and promoting TGF-beta production. On the other hand,
irradiated tumor cell culture sup enhanced M1 polarization as seen by increased M1 and
decreased M2 cytokine production. For induction of tumor cell EMT, 200~300 uM hydrogen
peroxide treatment or fractionated daily irradiation at 2 Gy for 3 days was employed. We have
found that the EMT induction under these conditions is both mediated by generation of
intracellular ROS and down-regulated by anti-oxidant factors. Thus M1 or M2-derived factors
affecting ROS generation in tumor cells may regulate EMT response induced under oxidative

stress. Role of TNF-alpha or TGF-beta as primary M1 or M2-derived factors regulating EMT under
oxidative stress is being examined. Together, these studies would provide a clue to the complex
role of M1/M2 balance induced in tumor environment during the therapy on the tumor cell death
and resistance.
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[P02-081]
ARD1-MEDIATED HSP70 ACETYLATION PROTECTS CANCER CELLS AGAINST CELLULAR STRESS
Ji Hae Seo¹, Ji-Hyeon Park² and Kyu-Won Kim²

¹Keimyung University School of Medicine, Korea, ²Seoul National University College of Pharmacy,
Korea

The acetyltransferase ARD1 was first identified in Saccharomyces cerevisiae. In mammals, several
splice variants of ARD1 have been identified that have different biological functions. Among these,
human ARD1235 is the major isoform in humans and is involved in a wide range of biological
processes including cancer development, apoptosis, differentiation and neurodegenerative
disorders. ARD1 might have an important role in cell survival; however, studies of the function of
ARD1 in tumorigenesis have yielded controversial results. For example, the depletion of ARD1
inhibited cancer cell proliferation and induced apoptosis, indicating that ARD1 contributes to
cancer cell survival. In contrast, ARD1 was required for caspase activation during apoptosis and
reduced cancer cell survival through autophagy. Because of these disparate results, it is uncertain
whether the role of ARD1 in cancer cell is protective or apoptotic. The 70 kDa heat shock proteins
(Hsp70s) are a family of ubiquitously expressed intracellular proteins that are required for the
maintenance of protein homeostasis. Hsp70 is highly induced in response to cellular stressors,
including oxidative stress, hyperthermia, hypoxia and changes in pH, contributing to cellular
resistance to stress-induced cell death. Most tumor cells, which live under continuous stress
conditions, express elevated levels of Hsp70 to combat these harsh conditions and suppress
apoptosis. During cellular stress, Hsp70 maintains protein homeostasis through two opposing
mechanisms: protein refolding and degradation. However, the mechanisms by which Hsp70
balances these opposing functions under stress conditions remain unknown. In this study, we
elucidated the ARD1-mediated Hsp70 functional interplay between protein refolding and
degradation. After stress induction, Hsp70 gradually switches its co-chaperone complex from
protein refolding to protein degradation machinery to perform protein repair and elimination in
sequence. This Hsp70 functional switch is regulated by ARD1-mediated acetylation. In response to
cellular stress, Hsp70 is promptly acetylated at K77 by ARD1 and then gradually deacetylated at
later stages. The acetylation/deacetylation state of Hsp70 regulates its co-chaperone complex,
switching the chaperone functions of Hsp70 between protein refolding and degradation. In
addition, the proper timing of the Hsp70 functional switch after stress induction is essential for

the maintenance of protein homoeostasis and cancer cell survival under stress conditions.
Therefore, the prompt response of Hsp70 to cellular stress enables Hsp70-expressing cancer cells
to be more resistant to proteotoxic stress. Therefore, ARD1-mediated Hsp70 acetylation is a key
regulatory mechanism that enables Hsp70-expressing cancer cells to be more resistant to
proteotoxic stress, and regulation of Hsp70 K77 acetylation might be helpful to cancer treatment.
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[P02-082]
AUTOACETYLATION REGULATES DIFFERENTIALLY THE BIOLOGICAL FUNCTIONS OF ARD1
ISOFORMS IN CANCER DEVELOPMENT
Ji Hae Seo¹, Ji-Hyeon Park², Eun Ji Lee² and Kyu-Won Kim²

¹Keimyung University School of Medicine, Korea, ²Seoul National University College of Pharmacy,
Korea

ARD1 is an acetyltransferase with several isofomrs derived from alternative splicing of RNA.
Among ARD1 isoformss, mouse ARD1225 (mARD1225), mouse ARD1235 (mARD1235), and human
ARD1235 (hARD1235) have been the most extensively characterized. In this study, we
demonstrated that mARD1225, mARD1235, and hARD1235 have conserved autoacetylation
activities, and that they selectively regulate distinct roles of ARD1 isoforms in cancer development.
Using purified recombinants for ARD1 variants, we found that mARD1225, mARD1235, and
hARD1235 undergo similar autoacetylation with the target site conserved at the Lys136 residue.
Moreover, functional investigations revealed that the role of mARD1225 autoacetylation is
completely distinguishable from that of mARD1235 and hARD1235. Under hypoxic conditions,
mARD1225 autoacetylation inhibited tumor angiogenesis by decreasing the stability of hypoxiainducible factor-1α (HIF-1α). Autoacetylation stimulated the catalytic activity of mARD1225 to
acetylate Lys532 of the oxygen-dependent degradation (ODD) domain of HIF-1α, leading to the
proteosomal degradation of HIF-1α. In contrast, autoacetylation of mARD1235 and hARD1235
contributed to cellular growth under normoxic conditions by increasing the expression of cyclin
D1. Taken together, these data suggest that autoacetylation of ARD1 variants differentially
regulates angiogenesis and cell proliferation in an isoform-specific manner.
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[P02-083]
DOWNREGULATION OF HN1 INDUCES INHIBITION OF PROLIFERATION, MIGRATION,
INVASION AND AUTOPHAGY IN COLORECTAL CANCER
Yu Chuan Liu¹ and Soo Mi Kim¹

¹Institute for Medical Sciences, Chonbuk National University Medical School, Korea

Colorectal cancer has a high mortality rate among cancers worldwide and the incidence of
colorectal cancer is increasing dramatically in Asian countries including South Korea. Previous
studies demonstrated that the hematopoietic- and neurologic-expressed sequence 1 (HN1) is
strongly associated with survival of cancer patients and its depletion leads to cell cycle arrest in
several cancer cells. Although it has been reported that HN1 is overexpressed in various cancers,
the specific functional significance of HN1 in colorectal cancer cells remains largely unknown. In
this study, we investigated the underlying molecular mechanisms by which HN1 regulates
proliferation, metastasis and autophagy in colorectal cancer cells. Knockdown of HN1 significantly
decreased the viability of colorectal cancer cells. Knockdown of HN1 inhibited the invasion and
metastasis of colorectal cancer cells. Moreover, downregulation of HN1 induced autophagy. Loss
of HN1 decreased the expression of p62, whereas the LC3 II expression was increased. Therefore,
our results suggest that HN1 regulates growth, metastasis, and autophagy of colorectal cancer
cells and targeting HN1 may constitute a therapeutic strategy for colorectal cancer.
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[P02-084]
ACTIVATION OF HIPPO SIGNALING BY RHBMP-2 SUPPRESSES THE PROLIFERATION OF
HUMAN PANCREATIC CANCER CELLS
Yu Chuan Liu¹ and Soo Mi Kim¹

¹Institute for Medical Sciences, Chonbuk National University Medical School, Korea

Despite that the use of recombinant human bone morphogenetic protein (rhBMP)-2 has been
debated for a decade due to its oncogenic characteristics. However, the underlying molecular
mechanism and safety issues of rhBMP-2 usage remain poorly understood. In this study, we
investigated the effect of rhBMP-2 and its signaling pathways involved in pancreatic cancer cell
using MIA Paca-2 cells. RhBMP-2 significantly inhibited proliferation of CRC cells in dosedependent way by MTT assay. Cell cycle arrest in G1 phase was induced at 24h after rhBMP-2
treatment. RhBMP-2 also stimulated Smad4, p53 and p21 levels, and reduced cyclin D1, cyclindependent kinase (CDK) 4 and CDK6 activities. On the other hand, rhBMP-2 treatment resulted in
reduced protein expression levels of poly (ADP-ribose) polymerase (PARP) and caspase-9 whereas
those of cleaved PARP and cleaved caspase-9 were significantly increased in CRC cells. In addition,
rhBMP-2 increased MST1, MST2, Mob1, p-Mob1, Sav1, and p-YAP protein levels. Therefore, our
results indicate that rhBMP-2 suppresses pancreatic cell proliferation which is mediated via
inactivation of hippo signaling pathway. Therefore, targeting BMP-2 may constitute a potential
therapeutic strategy for human pancreatic cancer.
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[P02-085]
HEMATOPOIETIC- AND NEUROLOGIC-EXPRESSED SEQUENCE1 PROMOTES HEPATOCELLULAR
CARCINOMA TUMORIGENICITY THROUGH ACTIVATION OF LIPOGENIC SIGNALING PATHWAY
Hua Jin¹ and Soo Mi Kim¹

¹Institute for Medical Sciences, Chonbuk National University Medical School, Korea

Liver cancer is the fifth most commonly occurring cancer and is the third leading cause of cancer
death, approximately every year induces more than 600,000 death globally. Among all the liver
cancer types, hepatocellular carcinoma (HCC) is the most common type occurring in adults, and
induces greater rate of death in people with cirrhosis. Since the hematopoietic- and neurologicexpressed sequence1 (HN1) gene is detected a high expression level in various cancers, and is
identified that associates with metastatic carcinoma progression, neural development, nerve and
retina regeneration, its functional significance in HCC remains unclear. Thus, we investigated the
biological role of HN1 in HCC using HepG2 and SNU449 cells. Silencing of HN1 significantly
diminished the viability of HCC cells whereas overexpression of HN1 stimulated the viability of
HCC cells. Silencing of HN1 increased apoptotic proteins and increased the number and size of
colonies. In addition, silencing of HN1 inhibited the invasion and metastasis of HCC cells whereas
overexpression of HN1 promoted the invasion and metastasis of HCC cells. In gene expression
profiling, we identified 130 upregulated genes and 379 downregulated genes after HN1 silencing
in HCC cells. Putative gene networks revealed suppressed expression of proteins associated with
lipogenic signaling pathway. Silencing of HN1 significantly inhibited the expression levels of
SREBP1 and SREBP2 of HCC cells whereas overexpression of HN1 increased the expression levels
of SREBP1 and SREBP2 of HCC cells. In addition, silencing of SREBP1 also diminished the
expression levels of HN1 and suppressed the survival and metastasis of HCC cells. In cholesterol
assay and triglyceride assay, silencing of HN1 inhibited the lipid formation of HCC cells whereas
overexpression of HN1 promoted the lipid formation of HCC cells. Taken together, HN1
encourages the proliferation, invasion and metastasis of HCC cells in part through the activation
of SREBP signaling pathway. Therefore, our results suggest that targeting HN1 may constitute a
potential therapeutic strategy for HCC.
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[P02-086]
SIRT6 SUPPRESSES TUMORIGENESIS IN HEPATOCELLULAR CARCINOMA THROUGH
INACTIVATION OF WNT/ Β-CATENIN SIGNALING PATHWAY
Hua Jin¹ and Soo Mi Kim¹

¹Institute for Medical Sciences, Chonbuk National University Medical School, Korea

SIRT6 (sirtuin 6) is a member of sirtuin family of NAD+-dependent enzymes and plays a key role
in DNA repair, telomere maintenance, and cellular metabolic processes. Several recent studies
reported that SIRT6 functions as a tumor suppressor. However, the precise molecular mechanism
of SIRT6 in human hepatocellular carcinoma (HCC) has not been clearly understood. Therefore, we
have investigated the importance of SIRT6 function in HCC cell lines, HepG2 and SNU449. SIRT6
was highly expressed in human HCC cells. Overexpression of SIRT6 significantly diminished the
viability of HCC cells whereas silencing of SIRT6 stimulated the viability of HCC cells.
Overexpression of SIRT6 increased expression of cleaved-PARP and cleaved-caspase9 and
decreased the PARP, caspase9, and caspase3.Knockdown of SIRT6 increased the number and size
of colonies. In addition, overexpression of SIRT6 significantly inhibited the invasion and metastasis
of HCC cells whereas silencing of SIRT6 increased the invasion and metastasis abilities of HCC cells
in a time dependent manner. Moreover, overexpression of SIRT6 inhibited vimentin, UPA, and
MMP9 protein levels while silencing of SIRT6 in HCC cells increased the protein levels of vimentin,
UPA, and MMP9. P-β-catenin levels was increased by overexpression of SIRT6 and was decreased
by silencing of SIRT6. In vitro, knockdown of SIRT6 significantly promoted the tumor growth.
These data suggest that SIRT6 inhibits the proliferation, invasion and metastasis of HCC cells and
may play as a tumor suppressor in HCC cells.
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[P02-087]
URSOLIC ACID PLUS PACLITAXEL INHIBIT INVASION/METASTASIS VIA FOXM1 IN
ESOPHAGEAL CANCER CELLS
Ruo Yu Meng¹ and Soo Mi Kim¹

¹Institute for Medical Sciences, Chonbuk National University Medical School, Korea

Ursolic acid (UA) is a 3β-hydroxy-12-urs-12ene-28-oic acid and is one of the pentacyclic
triterpenoids present in different plants, herbs, and fruits. Extensive research has been conducted
over the last few decades to clarify the role of UA in various cancers. Despite the fact that
paclitaxel is widely used as chemotherapy agents against several types of cancer, their combined
effects with natural compound on esophageal squamous cell carcinoma have never been fully
elucidated. Therefore, we explored the effects of UA as well as its combination treatment with
paclitaxel in ESCC cells by using TE-12 and TE-8 cell lines. UA plus paclitaxel treatment inhibited
the proliferation of TE-12 cells and TE-8 cells in a dose-dependent manner when compared to
treatment with UA or paclitaxel alone. In colony formation assay, UA potentiated the inhibition of
colony formation by paclitaxel when compared to treatment with a single agent. Combination
treatment substantially induced apoptosis as indicated by increased levels of cleaved polyADPribose polymerase (PARP) and cleaved caspase-9 protein. UA plus paclitaxel treatment significantly
inhibited the invasion and metastasis of TE-12 and TE-8 cells. In addition, combination treatment
increased the protein levels of p-Akt and decreased FOXM1 in ESCC cells. These results suggest
that UA effectively potentiates the efficacy of chemotherapeutic agents such as paclitaxel via
inhibition of proliferation and metastasis by inactivation of FOXM1 in ESCC cells. Taken together,
UA enhances the therapeutic efficacy of paclitaxel in esophageal cancer and is a potential clinical
anticancer agent for the prevention and/or treatment of esophageal cancer.

Keyword: ursolic acid, esophageal squamous cell carcinoma, apoptosis, FOXM1

[P02-088]
DNA MICROARRAY PROFILING REVEALS THAT HISTONE DEACETYLASE INHIBITOR,
PANOBINOSTAT, INHIBITS PROLIFERATION OF GASTRIC CANCER CELLS
Dayeah Kim¹ and Soo Mi Kim¹

¹Institute for Medical Sciences, Chonbuk National University Medical School, Korea

Panobinostat (LBH-589) is an experimental drug developed by Novartis for the treatment of
various cancers. It is a hydroxamic acid and acts as a non-selective histone deacetylase inhibitor
(HDAC inhibitor). Gastric cancer is the fourth most common cancer and the second leading cause
of cancer-related deaths worldwide. Despite the significant progress made in gastric cancer
chemotherapy, advanced disease remains largely incurable and novel efficacious chemotherapies
are urgently needed. The purpose of this study was to identify genes in gastric cancer cells that
are differentially regulated by panobinostat to provide the functional role of HDAC inhibition in
gastric cancer. Pnobinostat significantly inhibited the proliferation of SNU484 cells in a dosedependent manner and resulted in a significant inhibition of colony formation in SNU484 cells.
Panobinostat significantly increased apoptosis as indicated by cleaved poly (ADP-ribose)
polymerase (PARP) and cleaved caspase-9 and diminished caspase-3 protein levels in SNU484
cells. Statistical analyses of gene expression data from panobinostat treated cells revealed that
2814 genes were significantly upregulated, while 1788 genes were down-regulated in SNU484
cells. Putative canonical pathways showed that ATM signaling and G2/M DNA damage checkpoint
genes were significantly altered by panobinostat treatment. Therefore, our present study shows
that panobinostat inhibits proliferation of gastric cancer cells by induce cell apoptosis through
G2/M cell cycle DNA damage regulation.

Keyword: panobinostat, gastric cancer cells, apoptosis, gene expression profiling, cell cycle

[P02-089]
KRU¨PPEL-LIKE FACTOR 4 REGULATES THE MAINTENANCE OF DRUG RESISTANCE IN
ANAPLASTIC THYROID CANCER
Minhee Ham¹, Dae Kyung Kim¹, Su in Lee¹ and Jae Ho Kim¹

¹Pusan National University, Korea

Anaplastic thyroid cancer (ATC) has a very poor prognosis due to its aggressive nature and
resistance to conventional treatment. Radiotherapy and chemotherapy are not fully effective
because of the undifferentiated phenotype and enhanced drug resistance of ATC. The objective of
this study was to evaluate the involvement of Kru¨ppel-like factor 4 (KLF4), a stemness-associated
transcription factor, in the undifferentiated phenotype and drug resistance of ATC. ATC cells, such
as HTH83, 8505C, and SW1736, exhibited higher resistance to the anticancer drug paclitaxel and
higher expression of KLF4 than TPC-1 papillary thyroid cancer cells. Knockdown of KLF4
expression in ATC cells increased the expression of the thyroid-specific differentiation genes, such
as thyrotropin receptor, thyroid peroxidase, thyroglobulin, and sodium–iodide symporter.
Knockdown of KLF4 expression in ATC cells decreased the resistance to doxorubicin and paclitaxel,
and reduced ABC transporter expression. Luciferase reporter assay results showed that KLF4
overexpression increased ABCG2 promoter activity, which was abolished by KFL4 knockdown. A
tumorigenicity assay showed that the combination of paclitaxel treatment and KLF4 knockdown
significantly decreased tumor mass originated from HTH83 cells in mice. ATC cells show high
expression of KLF4, and KLF4 expression is necessary for maintaining the undifferentiated
phenotype and drug resistance in vitro and in vivo. The present study identifies KLF4 as a
potential therapeutic target for eliminating ATC cells.

Keyword: Cancer, Thyroid, Drug, KLF4

[P02-090]
NOVEL NM23 ACTIVATOR AS AN INHIBITOR OF METASTASIS SHOWS ANTI-PROLIFERATIVE
EFFECT ONLY IN GLUCOSE DEPRIVED CONDITION
Bo-Kyung Kim¹, Jae-Jin Lee¹, Ji-Wan Suh¹ and Kong-Joo Lee¹

¹Ewha Womans University, Korea

Nm23-H1/NDPK-A is a tumor metastasis suppressor having NDP kinase (NDPK) activity. We
demonstrate the small molecules as novel Nm23 activator as an inhibitor of metastasis. In
addition to the anti-metastastatic effect, we found the molecules induce the anti-proliferative
effect only in glucose depleted condition. Rapid glucose consumption can occur in tumor
environment, because cancer cells activate aerobic glycolysis and increase lactate production even
in the presence of oxygen, called Warburg effect as an adaptation mechanism to support the
biosynthetic requirements of uncontrolled proliferation. We found that our novel compounds
known as Nm23 activator can induce cell death only in glucose depleted condition, not in normal
condition. This indicates that the compounds lead to the cell death of specifically tumor cells. In
order to figure out the action mechanism of these compounds, we investigated the morphological
and signaling pathway changes in glucose deprived condition in response to Nm23 activators. We
found that Nm23 activator induced ATP depletion which upregulates AMPK and downregulates
mTOR and ERK in glucose depleted condition. To investigate whether this compound affects
mitochondrial function, we examined cellular oxygen consumption rate (OCR) and mitochondrial
membrane potential using tetramethylrhodamine (TMRM) in response to chemical treatment. The
results demonstrate that this agent caused the mitochondrial dysfunction only in glucose deprived
condition, not in normal condition, and suppressed cell proliferation. These effects were confirmed
in three-dimensional (3D) tumor cell invasion in MDA-MB231 breast cancer cell line and showed
the possibility of combined therapy with paclitaxel. The results suggest that the novel compound
can be a promising cancer drug candidate targeting mitochondria under the glucose depleted
condition.
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[P02-091]
A NOVEL PLATFORM FOR THE DETECTION OF ALTERNATIVE SPLICING OF AIMP2 WITH RNAFISH
Jayoung Ku¹,², Dongchan Kim³, Keonyong Lee¹, Seulki Song³, MinA Kim¹,², Youngil Koh3,4,5 and
Yoosik Kim¹,²

¹Department of Chemical and Biomolecular Engineering, Korea Advanced Institute of Science and
Technology (KAIST), Daejeon, Korea, ²KI for Health Science and Technology (KIHST), Korea
Advanced Institute of Science and Technology (KAIST), Daejeon, Korea, ³Cancer Research Institute,
Seoul National University College of Medicine, Seoul, Korea, 4Department of Internal Medicine,
Seoul National University Hospital, Seoul, Korea, 5Biomedical Research Institute, Seoul National
University Hospital, Seoul, Korea

Considerable advances in imaging-based biomarker discovery paved ways for more accurate
diagnosis of complex diseases such as cancer. Recently, AIMP2-DX2, an alternatively spliced form
of AIMP2, was unveiled as a new cancer-inducing factor. Understanding of AIMP2-DX2 and its role
in various diseases at the RNA level will better our understanding to exploit its expression level as
a biomarker. However, accurately detecting its RNA expression in vivo and in the clinic remains
challenging considering some associated alternative splicing alterations and the difficulty to
distinguish them from its normal RNA form. This limits the potential utility of AIMP2-DX2 as a
biomarker. Here, we proposed a novel RNA-fluorescent in situ hybridization (RNA-FISH) platform
as a detection method for measuring the expression of AIMP2-DX2, and validated its accuracy and
potential to be used as an image-based biomarker for cancer. We generated two types of RNAFISH probes designed for binding to specific sites of AIMP2 mRNA, exon 2 or not exon 2, and
confirmed the binding specificity by staining various cancer cell lines with different fluorophores.
We also consulted published NGS datasets to corroborate AIMP2 RNA expression levels with our
RNA-FISH results. Further research is on-going to improve the probes and adapt the protocol to
accommodate other complex tissue samples. This unique detection method could improve the
understanding of the function of AIMP2-DX2 and its implications in the pathogenesis of various
cancers.

Keyword: AIMP2, Alternative splicing, RNA-FISH, Biomarker

[P02-092]
MICRORNA-1258/CKS1B AXIS PLAYS AN IMPORTANT ROLE IN MEDIATING COLORECTAL
CANCER PROGRESSION
Jin-Seong Hwang¹, Tae-Su Han¹, Eun-Jeong Jeong¹, Jin-Hyun Choi¹, Yeo-Jin Lee¹, Jeong-Ki Min¹
and Jang-Seong Kim¹

¹Korea Research Institute of Bioscience and Biotechnology, Korea

Colorectal cancer (CRC) is second most common cancer and remains a major challenge due to its
progression mechanisms. MicroRNAs (miRNAs) are small non-coding RNAs that are involved in
several diseases including cancer by regulating target genes expression. However, the role of
miRNAs and their target genes in CRC remain to be elucidated. In this study, we investigate
cellular functions of miR-1258 and its target gene, CKS1B, to generate novel insights into
colorectal carcinogenesis. The colon cancer TCGA data results showed that CKS1B was
upregulated in CRC. In silico and in vitro study revealed that miR-1258 negatively regulated CKS1B
through 3’-untranslated region (3’-UTR). In particular, ectopic expression of miR-1258 resulted in
suppression of cell growth and migration. Furthermore, stably expression of miR-1258 in KM12SM
cells significantly decreased the tumor size in xenograft model. In addition, knockdown of CKS1B
by siRNA treatment revealed inhibition of cell growth and migration. Collectively, these findings
suggest that miR-1258 may functions as a tumor suppressor by targeting the CKS1B, and reexpression of miR-1258 might prove beneficial to prevent tumor formation and provide a
potential therapeutics strategy to suppress CRC progression.

Keyword: Colorectal cancer, microRNA, CKS1B, miR-1258

[P02-093]
REGULATION OF TIGHT JUNCTION PROTEINS BY METASTASTASIS SUPPRESSOR PROTEIN
NM23/NDPK IN BREAST CANCER CELLS
Da-Sol Kim¹, Bo-Kyung Kim¹, Jae-Jin Lee¹ and Kong-Joo Lee¹

¹Ewha Womans University, Korea

NME1, a metastasis suppressor gene of Nm23, is known to have NDP kinase (NDPK) enzymatic
activity. Nm23 plays key roles to inhibit metastasis in multiple stages of metastatic processes. We
screened the small molecule compounds as NDPK (Nm23) activator (NMac) from natural product
libraries, because NDPK activator possessed anti-metastatic activity. Our novel NMac NAA001
suppresses the invasion of MDA-MB231, triple negative breast cancer cell line by inhibiting Rac1
activation via Nm23-H1. To investigate how NAA001 regulates the cell invasion, we examined the
protein profile changes of MDA-MB-231 cells in response to NAA001 treatment combining the
protein separation with 2D-PAGE and identified the differentially expressed proteins with
nanoUPLC-ESI-q-TOF tandem MS analysis. We identified 16 spots as differentially expressed or
modified proteins by NAA001 including keratin 8, heat shock protein 27 (Hsp27), and LIM and
SH3 domain protein 1 (LASP1). Of these, LASP1 phosphorylation identified by nanoUPLC-ESI-LCMS/MS were significantly altered in response to NAA001 treatment. Since LASP1 is known to
interact with proteins of tight junction, we examined the LASP1 phosphorylation changes and ZO2 in Nm23-H1 knock down cells. The results demonstrate that Nm23-H1 inhibits the cell invasion
by regulating tight junction via phosphorylation of LASP1 and ZO-2 interaction of phosphoLASP1.
[This work was supported by the Global Research Lab Program (No. 2012K1A1A2045441) and
Brain Korea 21 Plus project of National Research Foundation]

[P02-094]
NOVEL SMALL MOLECULE INHIBITOR OF UCH-L1 AS AN ANTI-METASTASTIC AGENTS FOR
LUNG CANCER CELLS
Yang-Ji Kim¹, Jae-Eun Jeong¹, In-Kang Song¹, Hee-Yoon Lee² and Kong-Joo Lee¹

¹Ewha Womans University, Korea, ²KAIST, Korea

Ubiquitin C-terminal hydrolase-L1 (UCH-L1) is a deubiquitinating enzyme catalyzing hydrolysis of
C-terminal ubiquitin esters and amides. UCH-L1 is one of the most abundant proteins in neuronal
tissue and reproductive organs and is believed to play an important role in neurodegenerative
diseases including Parkinson’s disease. However, recent studies show that levels of UCH-L1
increase in various cancers, especially during tumor invasion and metastasis. We found that UCHL1 is a key molecule to regulate tumor cell invasion and angiogenesis by upstream activation of
Akt and by increasing cellular ROS level by activating NOX4. In this study, we screened the small
molecule inhibitors of UCH-L1 using chemical and natural product libraries employing enzymatic
assay using Ub-AMC as a substrate and detecting hydrolyzed AMC fluorescence and found UCHL1 selective inhibitors. These were further designed and synthesized for studying structure-activity
relationship (SAR). Optimized selective inhibitors for UCH-L1, not UCH-L3 isoform, have been
established. The signaling pathway and the efficacy of these inhibitors were extensively
investigated in cell migration and invasion of non-small lung cancer cell line NCI-H157, highly
expressing UCH-L1. The results demonstrate that UCH-L1 inhibitor can be a potential agent as
anti-metastatic therapeutics for metastatic cancers. [This work was supported by the Global
Research Lab Program (No. 2012K1A1A2045441) and Brain Korea 21 Plus project of National
Research Foundation]
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[P02-095]
REGULATION OF PEROXISOME PROLIFERATOR ACTIVATED RECEPTOR GAMMA EXPRESSION
IN HYPOXIC TUMOR
Minkyu Kim¹, Yangsik Jeong¹ and Jong-Whan Choi¹

¹Yonsei University Wonju College of Medicine, Korea

Peroxisome Proliferator Activated Receptor Gamma (PPARγ) is involved in diverse physiological
functions including metabolism, inflammation, and differentiation. The ligand-mediated receptor
plays as a tumor suppressor in many cancers and clinically sensitizes insulin effect in type II
diabetes

with

its

ligand

thiazolidinedione

treatment.

Hypoxia

is

an

important

tumor

microenvironment contributing to tumor metastasis and therapeutic resistance in cancer. The goal
of this study is to investigate PPARγ function in hypoxic area of tumor. To this end, we first
established a set of conditions to mimic hypoxic microenvironment including chemical mimetic
agents (e.g. cobalt chloride, deferoxamine) and hypoxic culture system for cancer cells. Here, along
with transcriptional repression of PPARγ mRNA, we found decreased stability of PPARγ protein
under hypoxic condition in lung adenocarcinoma and cervical cancer cells. Interestingly, the
decreased stability of the PPARγ protein turns out to be not due to HIF1α-DEC1 axis as a previous
report, suggesting alternative pathway to regulate PPARγ protein stability. We wondered if the
hypoxia-induced acidic microenvironment would be involved in the PPARγ regulation process,
since

chronic

hypoxic

condition

increases

lactic

acid

production

resulting

in

acidic

microenvironment. Further biochemical experiments using lactic acid revealed that both
endogenous and exogenous PPARγ proteins are strongly destabilized upon lactic acid treatment.
Moreover, hypoxia synergizes PPARγ instability with lactic acid treatment. Understanding the
molecular mechanism for the regulation of hypoxic PPARγ protein stability would provide an
important biological insight of PPARγ physiology into inflammatory response, adipocyte
differentiation, and tumor suppressive function in particular against the core hypoxic tumor.

Keyword: PPARgamma, Cancer metabolism, Hypoxic tumor, Tumor Microenvironment, NDRG3

[P02-096]
INHIBITION OF ONCOGENIC SRC REDUCES LIPID ACCUMULATION BY INCREASING FABP4 IN
LUNG CANCER
Tuyen Hua¹, Yangsik Jeong¹ and Jong-Whan Choi¹

¹Institute of Lifestyle Medicine, Nuclear Receptor Research Consortium, and Mitohormesis
Research Center, Yonsei University Wonju College of Medicine, Korea

Reprogramming metabolism and activated oncogenic signaling are considered as key hallmarks of
cancer, which can be combined targets for a better therapy in cancer treatment. Despite well
known as a key signaling transducer to promote cancer by inducing cell proliferation, metastasis,
and drug resistance, the role of Src in cancer metabolism remains unclear. Here, we report that
suppression of Src can release FABP4 to decrease lipid droplets in lung cancer. We first found the
negative correlation between Src and FABP4 that might link to lipid metabolism in several lung
cancer cell lines. As a pharmacologic approach, treatment of Src inhibitor SU6656 increased the
expression of FABP4 which confirmed the role of Src as a negative regulator for FABP4. Since
FABP4 is well known to control lipolysis, we consistently found the upregulation of FABP4 under
Src inhibition was associated with decreased lipid droplet which was rescued by treatment of
FABP4 inhibitor HTS 01037. As FABP4 is a target gene of peroxisome proliferator-activated
receptor gamma (PPARγ), we interestingly found that Src inhibition increased PPARγ activity that
drived FABP4 expression and thus reduction of lipid droplets. Along with Src inhibition mediated
FABP4 upregulation and thus suppression of cancer progression, further TCGA data analysis
revealed FABP4 upregulation also linked to better disease free survival, which highlighted tumor
suppressive function of FABP4. Taken together, our data suggested Src inhibition decreased lipid
amount by activating PPARΥ and its target gene FABP4. This study may provide a connection
between oncogene and reprogramming metabolism, which explains the metabolic aspect of
cancer.

[P02-097]
MESENCHYMAL TYPE OF GLIOBLASTOMA MULTIFORME IS SUSCEPTIBLE TO FERROPTOSIS
UNDER CYSTEINE DEPLETION
Thu Nguyen¹, Vu Vo¹, Tuyen Hua¹, Ai Phan¹, Minkuy Kim¹, Yangsik Jeong¹ and Jong-Whan Choi¹

¹Institute of Lifestyle Medicine, Nuclear Receptor Research Consortium, and Mitohormesis
Research Center, Yonsei University Wonju College of Medicine, Korea

Glioblastoma multiforme (GBM) is a high grade of astrocytoma and considered as one of the
most malignant brain cancer. Gene expression signature categorizes GBM into four subtypes
including proneural, neural, classical, and mesenchymal classes. Proneural and Mesenchymal GBM
are known to be mutually exclusive in various biological features, in particular, for genetic
signature but not much known for metabolic features. Moreover, mesenchymal GBM, compared to
proneural subtypes, is in general shows more aggressive phenotype decreasing therapeutic
potency leading to poor outcome In this study, we established conditioned culture media
depleting 20 amino acid (AA)s individually, and examined the growth susceptibility of cancer cells
of interest in various combinations of aa deprivation condition. To investigate intracellular
biochemical and metabolic features of the GBM, both proneural and mesenchymal GBMs were
cultured in the AA conditioned media. Interestingly enough, we found that mesenchymal GBM,
but not proneural one, showed a dramatic susceptibility to cystine starvation media. Cystine, an
oxidized dimeric form of cysteine intracellular reducing into two individual cysteines upon cellular
uptake, plays a key role in the regulation of ROS by preventing accumulation lipid ROS product
via glutathione synthesis, leading to inhibition of ferroptosis. A further pharmacological approach
using ferroptosis inhibitor ferrostatin-1 or iron chelator deferoxamine rescued cystine deprived cell
death in mesenchymal GBM cells. Next, the biochemical results pushed us to evaluate molecular
changes of gene expression. Consistently, we found a dramatic increase of subsets of gene
expression in mesenchymal GBM cells compared to the proneural one. Included are
lysophosphatidylcholine acyltransferase 3 and acyl-CoA synthetase long chain family member 4
for lipid peroxidation and solute carrier family 7 member 11 and solute carrier family 3 member 2
for cystine transporters. These results suggest that cysteine targeted ferroptosis would become
potential therapeutics for mesenchymal GBM treatment in the future. Key word: Glioblastoma,
Cystine, ferroptosis
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[P02-098]
STUDY OF THE EFFECT OF OXIDATIVE STRESS ON BREAST CANCER MULTICELLULAR
SPHEROIDS
Anunyaporn Phungsom¹ and Pichamon Kiatwuthinon¹

¹Faculty of Science, Kasetsart University, Thailand

Breast cancer is the most diagnosed cancer among women worldwide. Several risk factors
including genetically and environmentally are identified as the cause of breast cancer.
Investigation on cellular mechanisms related to the important risk factors is essential for an
efficient diagnosis and treatment. For a cancer model, an in vitro multicellular tumor spheroid
(MCTS) has been accepted to closely recapitulate in vivo cancer condition. Cells in MCTS are
deprived of oxygen, nutrients, and extracellular signals causing a production of oxidative stress
and reactive oxygen species (ROS) which would not be observed from a conventional cancer
monolayer. Here, the aim of this study was to investigate and compare the effects of oxidative
stress on the breast MCTS and monolayer. Gene expression involved in the cellular oxidative stress,
cell viability, degree of apoptosis, and cell migration were evaluated in this study. In the
experiments, the oxidative stress was induced by treating the breast cancer cells (MCF-7) with 30
µM hydrogen peroxide (H2O2) for either 2 or 24 hours. The gene expression of antioxidant
enzymes including glutathione peroxidase1 (GPx1), superoxide dismutase 2 (SOD2), catalase (CAT),
and glutathione synthetase (GSS) was evaluated by qPCR. The relative fold changes of GPx1,
involving in detoxifying H2O2, was upregulated in both MCS and monolayers approximately by 5and 13-fold, respectively. Interestingly, CAT was downregulated approximately by 6-fold in the
monolayer but no significant change was observed in MCTS. Also, when treated with H2O2, the
MCTS showed an increase in cell viability, a decrease in late apoptosis and cell death compared
with the monolayer. Nevertheless, the cell migration was not affected by the oxidative stress in
the MCF-7 monolayer. In addition, the migration of MCTS is being investigated. Altogether, the
results preliminary demonstrated that the MCTS and monolayer responded differently to the
oxidative stress. Moreover, the culture of cells in MCTS contributed to lower H2O2 sensitivity and
more resistance to apoptosis in the oxidative stress condition. In conclusion, this study
emphasized on an importance of using MCTS as in vitro model for the study of oxidative stress in
breast cancer. Moreover, this knowledge would be beneficial for further investigation.

Keyword: Breast cancer, Multicellular spheroids, Oxidative stress, Reactive oxygen species,

[P02-099]
THE ROLE OF MICRORNA-424/503 CLUSTER AS A NEW INHIBITOR OF OVARIAN CANCER
STEM-LIKE CELLS
Jin Gu Cho¹, Ha-Neul Jeong¹, Jihea Choi¹ and Jongmin Kim¹

¹Sookmyung Women's University, Korea

Cancer stem like cells (CSCs) are tumor cells with the following characteristics: (ⅰ) self-renewal, (ⅱ)
differentiation, (ⅲ) tumorigenicity, and (ⅳ) chemo/radio-therapeutic resistance. Thus, compared
with non-CSCs, CSCs in the tumor bulk may be responsible for metastasis and cancer relapse in
local and distant organs due to its invasive and drug resistant abilities. WEE1 has known
oncogenic functions in various cancers; however, it has not been extensively studied in ovarian
CSCs. We found that WEE1 is highly expressed in CSCs when compared with non-CSCs. In this
study, we investigated the role of WEE1 as an oncogene in ovarian cancer and its potential utility
as a therapeutic target. Firstly, we discovered that miR 424/503 are lowly expressed in ovarian
CSCs compared with non-CSCs. Over-expression of miR-424/503 resulted in decreased cancer
colony formation, migration and invasion in SKOV3. Moreover, miR-424/503 over-expression
caused inhibition of spheroid formation and the DNA damage repair pathway, while overexpression of WEE1 caused increased spheroid formation and cell survival in ovarian CSCs.
Secondly, we found that the stem cell marker NANOG decreased miR-424/503 transcription in
ovarian CSCs. In addition, miR-424/503 bind to the 3' UTR of WEE1 to decrease its expression.
Finally, we found that atorvastatin treatment increased miR-424/503 expression while it
significantly decreased NANOG and WEE1 expression in ovarian CSCs. Moreover, atorvastatin
inhibits self-renewal by inhibiting CD44/CD133 and ALDH1 in ovarian CSCs. Collectively, our
findings indicate that increased miR-424/503-WEE1 is an oncogenic marker for ovarian CSCs and
is a potential target for CSC-specific therapy.

Keyword: Cancer Stem Cells, WEE1, miR-424/503, NANOG, Atorvastatin

[P02-100]
EVALUATION OF APEX1 AND JAGGED-1 AS CHEMORESISTANCE FACTORS IN ADVANCED
GASTRIC CANCER
Hong Beum Kim¹

¹Chosun University School of Medicine, Korea

Purpose: Cytotoxic chemotherapy is the only palliative therapy in patients with advanced,
metastatic gastric cancer, but resistance to cytotoxic chemotherapy is the major problem. The aim
of this study was to evaluate apurinic/apyrimidinic endodeoxyribonuclease1 (APEX1) and Jagged-1
as potential chemoresistance factors in advanced gastric cancer (AGC). Materials and Methods: We
checked APEX1 and Jagged-1 protein expression in six gastric cancer cell lines (SNU-1, SNU-5,
SNU-16, NCI-N87, KATO III, and AGS) procured from the Korea Cell Line Bank (Seoul, Korea) by
western blot analysis. 3–(4, 5–Dimethylthiazol– 2-yl)-2, 5- diphenyltetrazolium bromide (MTT)
assay was performed to assess the sensitivity of gastric cancer cell lines to well-known effective
chemotherapeutic agents: 5-Fluorouracil (5-FU) and cisplatin. Results: The half maximal inhibitory
concentration (IC50) of gastric cancer cell line (KATO III) with simultaneous expression of APEX1
and Jagged-1 were 1.5-fold and 3-fold higher for cisplatin and 5FU, respectively than cell line
(AGS) with expression of APEX1. After APEX1 knockdown, Jagged- 1 protein expression in KATO III
cells was clearly decreased, which suggested that Jagged-1 was activated by APEX1 in KATO III
cells. And the MTT assay in the chemoresistant cell line (KATO III) displayed a definite decrease in
IC50 (approximately 21% and 67% for cisplatin and 5-FU, respectively) Conclusions: Patients with
advanced gastric cancer who simultaneously express APEX1 and Jagged- 1 may have a potentially
poor prognosis owing to chemoresistance. This may be a potential biomarker of a poor response
of chemotherapy and a therapeutic target in chemoresistant advanced gastric cancer.

Keyword: Gastric cancer, APEX1 protein, Jagged-1 protein, Chemoresistance factor

[P02-101]
ACTIVATED RAS-MEDIATED DOWNREGULATION OF TMEM176B IS IMPORTANT ROLE FOR
TUMOR PROGRESSION
Hong Beum Kim¹

¹Chosun University School of Medicine, Korea

Activated Ras has been found in many types of cancer. However, the mechanism underlying Raspromoted tumor metastasis remains unclear. Here we show that oncogenic Ras decreases
TMEM176B transcript production in mouse fibroblast NIH3T3 cells. TMEM176B transcript was
undetectable in H460, A549, and H1299 cells exhibiting high Ras activity, but was relatively
abundant in DMS53 cells containing low Ras activity. Furthermore, we demonstrate that
TMEM176B transcription downregulated by oncogenic H-Ras. The ectopic expression of
TMEM176B inhibited the epidermal growth factor (EGF)-stimulated ERK1/2 phosphorylation in HRasV12-transformed NIH3T3 cells. Finally, our results show that TMEM176B inhibits Ras-induced
cell proliferation and tumor formation by oncogenic H-RasV12-transformed NIH3T3 cells. This
study identifies the downregulation of TMEM176B as a potentially important mechanism by which
oncogenic Ras-mediated tumor progression.

Keyword: TMEM176B, Tumor Progression

[P02-102]
ONCOGENIC ZINC FINGER PROTEIN ZNF322A PROMOTES LUNG CANCER STEMNESS
THROUGH TRANSCRIPTIONALLY SUPPRESSING C-MYC EXPRESSION
Yi-Ching Wang¹

¹National Cheng Kung University

ZNF322A, which encodes a C2H2 zinc finger transcription factor, is an oncogene in lung cancer.
However, the transcription mechanisms of ZNF322A in lung tumorigenesis especially cancer
stemness remain elusive. To characterize the transcription network of ZNF322A in lung cancer, we
revealed consensus DNA binding motifs of ZNF322A using cyclic amplification and selection of
targets (CASTing) assay and chromatin immunoprecipitation-sequencing (ChIP-seq) analysis. RNA
sequencing (RNA-seq) was also performed. Putative transcriptional targets of ZNF322A were
identified by integrating ChIP-seq and RNA-seq datasets. Many of the ZNF322A transcriptional
target genes were involved in cancer-related processes, such as transcription, cell cycle regulation
and migration. Notably, ZNF322A downstream genes showed a significant enrichment in
developmental processes, implicating that ZNF322A may participate in cancer stemness and
maintenance. Indeed, in vitro sphere formation assay and in vivo tumor initiation assay confirmed
that overexpression of ZNF322A promoted lung cancer stemness. In addition, mRNA expression of
stemness-related genes such as Oct4, Nanog and Sox2 were increased in ZNF322A overexpressed
tumors. Importantly, ZNF322A significantly targeted to MYC gene locus, which encodes for
another reprogramming transcription factor. However, c-Myc expression was negatively regulated
by ZNF322A through ZNF322A conserved DNA binding motif 2 verified by immunoblotting, qRTPCR and luciferase promoter activity assays. Since c-Myc downregulation is shown as the key
determinant of oxidative phosphorylation dependency in pancreatic cancer stem cells, we
therefore performed ATP production assay and XF24 Extracellular Flux Analyzer, and examined the
expression of metabolic genes. Our results confirmed that ZNF322A-mediated c-Myc suppression
shifted metabolism phenotypes to oxidative phosphorylation. Clinically, c-Myc mRNA expression
negatively correlated with ZNF322A protein expression in lung cancer patients. In addition,
ZNF322AHigh/c-MycLow expression profile in tumor specimen was revealed as an independent
factor for poor outcome of lung cancer patients. Our study provides first evidence that ZNF322A
promotes lung cancer stemness by upregulation of Oct4, Nanog and Sox2 expression and
downregulation of c-Myc expression. ZNF322A acts as transcription suppressor of c-Myc to
maintain stemness by shifting stem-like cancer cells to oxidative phosphorylation metabolism.

Keyword: Cancer stemness, transcription regulation, zinc finger transcription factor, ZNF322A, cMyc

[P02-103]
MICRORNA PROFILE AFTER OCTREOTIDE TREATMENT IN NEUROENDOCRINE TUMOR CELL
Dayoung Yoo¹, Hanhee Jo¹, Gyupil Lee¹, Jongsook Lee¹ and Misu Lee¹

¹College of Life Science and Bioengineering, Incheon National University, Incheon, Korea

Somatostatin analogs (SSAs) are the first clinical treatment for patients with neuroendocrine
tumors. Somatostatin receptors (SSTRs) are the most common targets of the SSAs available for
therapy, radiotherapy and imaging. Some G-protein-coupled receptors, including SSTRs, show the
ability to regulate their responsiveness to continued drug exposure with different degrees of
receptor internalization. Thus, SSTRs internalization seems to play an important role of predicting
response to SSA in patients with neuroendocrine tumors. To regulate the internalization of SSTRs,
here miRNA profiling was performed after SSA (octreotide) treatment in INS-1 cells with high
expression of SSTR2. Octreotide was treated on INS1 cells at various incubation times (from 0 min
to 60 min) to confirm the internalization of somatostatin receptors by immunofluorescence.
Internalization of somatostatin receptor 2 in INS1 cells was induced after 5 minutes of SSA
treatment. Thus, we analyzed the changes of microRNA expression between 0 and 5 min after
treatment with octreotide. Using a >two fold-change cut-off for miRNA expression changes, 49
probes sets appeared up-regulated in 5 min versus 0 min incubation time, and 75 were downregulated. Interestingly, miRNA involved in ubiquitination such as, rno-miR-504, rno-miR-99a-5p
and rno-miR-466b-3 were up-regulated. In conclusion, we identified miRNAs responsible for
SSTR2 internalization. To be able to modulate the internalization of SSTRs by miRNA in the tumor
cells of a patient it would be highly clinically relevant as this could improve therapy response or
detection.

Keyword: Somatostatin analogs, neuroendocrine tumor, Somatostatin receptors, G-protein-coupled
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[P02-104]
THE ROLE OF DOWNREGULATED SIRT3 EXPRESSION IN PATIENTS WITH HEPATOCELLULAR
CARCINOMA
Hanhee Jo¹, Soondo Hwang¹, Dayoung Yoo¹, Gyupil Lee¹, Jongsook Lee¹, Mijin Yun² and Misu Lee¹

¹Incheon National University, Korea, ²Severance Hospital, Yonsei University College of Medicine,
Korea

Hepatocellular carcinoma (HCC) is the fifth leading cause of cancer-related deaths worldwide. The
only drug currently approved for clinical use in the treatment of advanced HCC is sorafenib, a
tyrosine kinase inhibitor. However, many patients with HCC are resistant to sorafenib and
sensitivity to sorafenib differs according to the progression of liver cancer. SIRT3, a member of the
mammalian sirtuin family, is localized to the mitochondria and regulates metabolic activity. To date,
a few studies have investigated the effects of SIRT3 on prognosis and drug resistance in patients
with HCC. We used immunohistochemistry and identified that SIRT3 expression is downregulated
in patients with HCC and high GLUT1 (glucose metabolism index) and Ki67 (proliferation index)
expression. In addition, analysis of Cancer Imaging Archive data (TCGA) revealed a negative
correlation between GLUT1 and SIRT3 mRNA expression and also HIF1a and SIRT3 mRNA
expression. There was also a negative correlation between Ki67 and SIRT3 mRNA expression. After
sorafenib treatment, SIRT3 protein expression was highly downregulated in various HCC cell lines
(HepG2/Hep3B/SK-Hep1/Huh7). These cells altered their therapeutic resistance to sorafenib via
SIRT3 modulation through a 2 dimensional (D)/3D cell culture system. Taken together, our results
show that SIRT3 acts as a tumor suppressor and plays an important role in therapy resistance for
HCC.
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[P02-105]
MK2206 POTENTIATES ANTICANCER EFFECT OF GEFITINIB VIA MTORC1 PATHWAYS IN MSL
SUBTYPE TRIPLE-NEGATIVE BREAST CANCER CELLS
Kyusic You¹

¹College of Medicine, Korea

Triple-negative breast cancer (TNBC) cells frequently exhibit activated growth factor signaling and
resistance to inhibitors for epidermal growth factor receptor (EGFR), despite the overexpression of
EGFR protein, and this is associated with a malignant behavior and a poor prognosis. In this study,
to elucidate the underlying mechanisms of resistance to EGFR inhibitor and identify inhibitors that
exert a synergistic effect with EGFR inhibition, we examined the inhibitory effects of selected
protein kinase inhibitors (PKIs) in combination with gefitinib on the viability a mesenchymal stemlike (MSL) subtype TNBC cell line. MK-2206, an AKT inhibitor, and a group of mammalian target of
rapamycin (mTOR) inhibitors were found to exert synergistic lethal effects in combination with
gefitinib in MDA-MB-231 cells. The combination of Gefitinib/MK-2206 exerted a prominent
synergistic lethal effect in an MTT cell viability assay and a growth inhibitory effect in a long-term
colony-forming assay in 2 MSL subtype TNBC cell lines (MDA-MB-231 and HS578T) and one
basal-like (BL) subtype TNBC cell line (MDA-MB-468). Gefitinib/MK-2206 treatment synergistically
decreased the mTOR signaling target substrates along with the downregulation of ribosomal
protein S6 (RPS6), a marker of cell proliferation and target substrate of the AKTmTOR signaling
pathway. In addition, gefitinib markedly reduced the viability of MDA-MD-231 and HS578T cells
when regulatory-associated protein of mTOR (RPTOR) was suppressed by siRNA-based knockdown
(KD). These results thus suggest that RPTOR mediates, at least partially, the resistance to EGFR
inhibition in TNBC cells. Therefore, targeting the mTOR complex 1 (mTORC1) pathway may be a
potential strategy for the treatment of EGFR-resistant TNBC.
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[P02-106]
ASSESSMENT OF SENSITIVITY AND ACCURACY IN QUANTIFICATION OF EGFR MUTATIONS
USING DROPLET DIGITAL PCR
Do Yei Kim¹,² and Young-Kyung Bae¹

¹Korea Research Institute of Standards and Science (KRISS), Daejeon, Korea, 2Department of
Biological Sciences, Korea Advanced Institute of Science and Technology (KAIST), Daejeon, Korea

Cancer diagnosis using circulating tumor DNA (ctDNA) in blood, an alternative to invasive tumor
biopsy, has become popular. Specifically, monitoring epidermal growth factor receptor (EGFR)
mutations in cancer patients’ blood has broad implications in diagnosis and therapeutics. Low
level of ctDNA in blood requires sensitive detection assays, however these often compromises
specificity. Therefore, each assay designed to measure ctDNA amount must be robustly validated
using reference materials with known values. Here we present our preliminary data on our droplet
digital PCR (ddPCR) assays for precise and sensitive quantification of a set of EGFR mutations,
including T790M, L858R, G719S and exon 19 deletion. In order to evaluate our assays, we used
DNA extracted from four cancer cell lines carrying a diverse but verified EGFR mutations. Since
these cancer cell lines bear different levels of EGFR copy number variations (CNV), we also
measured CNV values in each sample. We will present our data on sensitivity and specificity
evaluations on our ddPCR EGFR mutation assays on allelic frequencies (mutations/wild-type) as
well as CNVs discriminating mutation and wild-type copies. For sensitivity, our preliminary data
demonstrates that we can successfully quantify mutation allelic frequency down to 0.1% for one
of the EGFR exon 19 deletion mutations. In order to closely mimic DNA size in circulation we
included nucleosomal DNA along with genomic DNA in our assays. As expected, due to
nucleosomal positioning effects, results using nucleosomal DNA does not always align with that of
genomic DNA; however in most cases we were able to identify comparable ratios in mutation to
wild-type using nucleosomal and genomic DNA. We will present results of our optimized ddPCR
assays using our own reference materials that contain specific allelic frequencies for specific EGFR
mutations. By comparing the theoretical and experimental values, we assess the accuracy and
sensitivity of these EGFR mutation ddPCR assays. This study will have an impact on improving the
reliability of EGFR assays that are used especially for liquid biopsy tests.
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[P02-107]
HNGEF-1 IS CRITICAL ROLE FOR ONCOGENIC RAS-INDUCED TUMORIGENESIS PROPERTY
AND TUMOR PROGRESSION
Hong Beum Kim¹

¹Chosun University School of Medicine, Korea

Activating mutations in the Ras alleles are found frequently in tumors, making the proteins they
encode highly attractive candidate therapeutic targets. However, the biological mechanisms by
which Ras contributes to tumorigenesis remain poorly understood. In this study we demonstrated
that HNGEF-1 expression is up-regulated by oncogenic Ras through a MEK and AKT pathway in
human lung and colon cancer cells. HNGEF-1 expression was detectable in human lung and colon
cancer cells exhibiting high Ras activity, indicating that there is a correlation between HNGEF-1
expression levels and Ras activity. We further demonstrated that the transfection of HNGEF-1
siRNA into oncogenic Ras-induced human lung and colon cancer cells led to suppression of in
vitro cellular migration, invasion, and anchorage independent growth. These results oncogenic
Ras-induced HNGEF-1 expression may be critical role for oncogenic Ras-mediated tumorigenesis
property and tumor progression.
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[P02-108]
AGR2VH, ABERRANTLY SPLICED ISOFORM OF ANTERIOR GRADIENT-2, PROMOTES
METASTASIS AND DIMINISHES AGR2 HOMODIMER IN CHOLANGIOCARCINOMA CELL
Worasak Kaewkong¹, Gunticha Suwanmanee¹, Juthamas Yosudjai¹, Suchada Phimsen¹, Napat
Songtawee², Sopit Wongkham³ and Siwanon Jirawatnotai²

¹Naresuan University, Thailand, ²Mahidol University, Thailand, ³Khon Kaen University, Thailand
Cholangiocarcinoma (CCA) or bile duct cancer is considered to be an incurable and high mortality
rate among cancer patients in Thailand. Aggressiveness of CCA is underlined by metastasis that
cancer cells spread to secondary organs. Characterization of a set for metastatic-associated genes
presented Anterior Gradient-2 (AGR2) is the top of up-regulated genes in high metastatic KKU213L5 when compared with parental KKU-213 cell. AGR2, a 175 amino acids-protein disulfide
isomerase, generally expressed in mucus-secreting tissues and overexpressed in various cancers.
We identified aberrant splicing of AGR2 mRNA and AGR2vH are specific upregulated only to the
high metastatic cells. Suppression of AGR2vH in KKU-213L5 by siRNA results in significant
reduction of cell migration whereas overexpression of AGR2vH in KKU-213 promotes the cell
migration ability. In addition, dimerization of AGR2 is required for cell survival under ER-stress
occurs in the cell via activation of unfolded protein response pathway. A predicted 67 amino acids
of AGR2vH was hypothesized to plays a role under this condition. Visualization of the dimericinterface demonstrated the possibility of AGR2-AGR2vH heterodimerization. Therefore, the effect
of AGR2vH on AGR2 dimerization was determined in AGR2vH-overexpressing cells. The reduction
of dimeric structure into monomer of AGR2 was observed especially when experimentally
inductions of ER stress into the cell by tunicamycin. From these results notion that the AGR2vH
isoform both enables metastatic-associated phenotypes and heterodimerization of AGR2 with
AGR2vH might be contributes to the survival of CCA cell.
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[P02-109]
EFFECTS OF APIS DORSATA HONEY ON CYCLOPHOSPHAMIDE-INDUCED CYTOTOXICITY AND
GENOTOXICITY IN HUMAN LUNG CARCINOMA (A549) CELLS AND MURINE EMBRYONIC
FIBROBLAST (NIH 3T3) CELLS
Jay Dalet¹, Gerald Ramos¹, Cristina Jhoanne Sanchez¹, Arnold Hallare¹ and Francisco Heralde Iii²

¹University of The Philippines College of Arts and Sciences, Philippines, ²University of The
Philippines College of Medicine, Philippines

The efficiency of chemotherapeutic drugs is limited by their severe cytotoxic and genotoxic effects
to non-cancer cells. Natural substances capable of reducing the adverse effects of antineoplastic
drugs to normal cells without compromising its anticancer effect are therefore warranted. The
effects of Apis dorsata honey on the in vitro cytotoxicity and genotoxicity of cyclophosphamide
(CP) to cancer and normal cells were studied in two cell culture systems using Human Lung
Carcinoma (A549) cells and Normal Murine Embryonic Fibroblasts (NIH 3T3). Cytotoxicity resulting
from CP and CP with honey treatments was determined using MTT assay whereas genotoxocity
was estimated using in vitro micronucleus assay. A. dorsata honey was analyzed using liquid
chromatography-mass spectrometry (LC-MS) to detect possible honey active components. A.
dorsata honey in low concentrations increased CP-induced cytotoxicity to cancer (A549) cells and
at high concentrations decreased CP-induced cytotoxicity to normal (NIH 3T3) cells. A. dorsata
honey also increased CP sensitivity index from 1 to 1.48. Honey co-treatment reduced
genotoxicity induced by 2mg/mL CP treatment to NIH 3T3 cells by significantly reducing
micronucleus counts by 56%. Putative compounds from LC-MS analysis include sucrose,
phytosphingosine, 14(15)-EET-sulfonimide, S32826, didrovaltratum, and citranaxanthin. It was
shown that A. dorsata honey has a potential in reducing the adverse effects of cyclophosphamide
to NIH 3T3 cells while potentiating the effects of CP against A549 cells. However, such protective
effects of honey were shown to be dependent on honey and cyclophosphamide concentration.

Keyword: Apis dorsata honey, Human lung carcinoma (A549) cells, Murine embryonic fibroblast
(NIH 3T3) cells, Cyclophosphamide, Genotoxicity

[P02-111]
NOX4-MEDIATED ROS PRODUCTION INDUCES APOPTOTIC CELL DEATH VIA
DOWNREGULATION OF C-FLIP AND MCL-1 EXPRESSION IN COMBINED TREATMENT WITH
THIORIDAZINE AND CURCUMIN
Seung Un Seo¹, Kyoung-Jin Min¹ and Taeg Kyu Kwon¹

¹Keimyung University, Korea

Thioridazine is known to have anti-tumor effects by inhibiting PI3K/Akt signaling, which is an
important signaling pathway in cell survival. However, thioridazine alone does not induce
apoptosis in head and neck squamous cell carcinoma (AMC-HN4), human breast carcinoma
(MDA-MB231), and human glioma (U87MG) cells. Therefore, we investigated whether combined
treatment with thioridazine and curcumin induces apoptosis. Combined treatment with
thioridazine and curcumin markedly induced apoptosis in cancer cells without inducing apoptosis
in human normal mesangial cells and human normal umbilical vein cells (EA.hy926). We found
that combined treatment with thioridazine and curcumin had synergistic effects in AMC-HN4 cells.
Among apoptosis-related proteins, thioridazine plus curcumin induced down-regulation of c-FLIP
and Mcl-1 expression at the post-translational levels in a proteasome-dependent manner.
Augmentation of proteasome activity was related to the up-regulation of proteasome subunit
alpha 5 (PSMA5) expression in curcumin plus thioridazine-treated cells. Combined treatment with
curcumin and thioridazine produced intracellular ROS in a NOX4-dependent manner, and ROSmediated activation of Nrf2/ARE signaling played a critical role in the up-regulation of PSMA5
expression. Furthermore, ectopic expression of c-FLIP and Mcl-1 inhibited apoptosis in thioridazine
and curcumin-treated cells. Therefore, we demonstrated that thioridazine plus curcumin induces
proteasome activity by up-regulating PSMA5 expression via NOX4-mediated ROS production and
that down-regulation of c-FLIP and Mcl-1 expression post-translationally is involved in apoptosis.
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[P02-112]
AURORA KINASE INHIBITION RETARDS THE GROWTH OF GLIOBLASTOMA CELLS THROUGH
AN ABNORMAL MITOTIC PROGRESSION
Jaewook Ryu¹ and Ja-Eun Kim²

¹Department of Biomedical Science, Graduate School, Kyung Hee University, Korea, ²Department
of Pharmacology, School of Medicine, Kyung Hee University, Korea

The Aurora kinase family of serine/threonine protein kinases comprises Aurora A, B, and C and
plays an important role in mitotic progression. Several inhibitors of Aurora kinase have been
developed as anti-cancer therapeutics. Here, we examined the effects of a pan-Aurora kinase
inhibitor, AMG900, against glioblastoma cells. AMG900 inhibited proliferation of A172, U-87MG,
and U-118MG glioblastoma cells by upregulating p53 and p21 and subsequently inducing cell
cycle arrest and senescence. Abnormal cell cycle progression was triggered by dysregulated
mitosis. Mitosis was prolonged due to a defect in mitotic spindle assembly. Despite the presence
of an unattached kinetochore, BubR1, a component of the spindle assembly checkpoint, was not
recruited. Abnormal mitotic progression resulted in accumulation of multinuclei and micronuclei, a
type of chromosome missegregation, and finally inhibited cell survival. Therefore, the data suggest
that AMG900-mediated inhibition of Aurora kinase is a potential anti-cancer therapy for
glioblastoma.
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[P02-113]
REGULATING CANCER ENERGY METABOLISM REVERSES NSCLC
Soohyun Lee¹, Soo-Youl Kim¹, Jaewhan Song² and Su Yeon Han²

¹National Cancer Center, Korea, ²Yonsei University, Korea

Among ALDH isoforms, it was previously shown that ALDH1L1 in the folate pathway showed
highly increased expression in non-small-cell lung cancer cells (NSCLC). Based on the basic
mechanism of ALDH with by-product NADH, ALDH1L1 contributed to ATP production using
NADH through oxidative phosphorylation. ALDH inhibitor, KN817, reduced ATP with decrease of
NADH level in NSCLC. A combination treatment of KN817 with KN100, mitochondrial complex I
inhibitor, synergized ATP depletion, which efficiently induced cell death. Therefore, to increase the
sensitivity of NSCLC cells to these inhibitors, anti-cancer drug, Camto (Topoisomerase I inhibitor),
was used in combination of KN817 and KN100. A triple-combined treatment of KN817 and KN100
with Campto, successfully sensitized NSCLC cells and synergized cell proliferation and cell death
induction. Pre-clinical xenograft model using human NSCLC demonstrated a remarkable
therapeutic response to the triple-combined treatment of KN817 and KN100 with Campto.

Keyword: NSCLC, aldehyde dehydrogenase, cancer metabolism, topoisomerase I, energy
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[P02-114]
CO-EXPRESSION NETWORK ANALYSIS OF LONG NONCODING RNAS AND MRNAS IN
PATIENTS WITH HEPATOCELLULAR CARCINOMA
Minhyeok Jung¹ and Youngjoon Kim¹

¹Yonsei University, Korea

Liver cancer is the second most common cancer death rate among Koreans. Although early
diagnosis of liver cancer could increase survival rate, in most cases, the diagnosis is made in the
advanced state of liver cancer and the treatment result is not good. Long noncoding RNAs
(lncRNAs) are a major class of noncoding RNAs which have 200 or more nucleotides in length.
According to recent studies, lncRNA could regulate gene expression by various ways and
dysregulated lncRNAs have been reported in many cancers. The importance of lncRNAs clearly
exists but comparing to protein-coding genes, still we do not know the function of many
dysregulated lncRNAs. Because understanding dysregulated lncRNAs and mRNAs is important for
HCC patient diagnosis, the aim of our study is to determine which lncRNAs are differentially
expressed in Hepatocellular Carcinoma(HCC) patients and reveal the relationship between lncRNAs
and mRNAs using weighted correlation network analysis(WGCNA). To discover differentially
expressed lncRNAs in HCC, we perform paired-end total RNA-seq of 28 Normal liver tissues and
175 HCC patients. We found that 2984 lncRNAs are differentially expressed in HCC. we selected
significantly differentially expressed lncRNA genes by several filters. To identify function of
dysregulated lncRNA candidates, we use co-expression network analysis using WGCNA. WGCNA
reconstruct weighted gene co-expression network of protein coding genes and differentially
expressed lncRNAs. As a result, WGCNA calculated 3 co-expression module which show closely
related to physiopathology. In each module, some previously reported dysregulated lncRNA and
unknown novel lncRNA are co-expressed with several protein coding gene group which associated
with oncogenic pathways. In further studies, we will do further validation for these co-expression
modules to examine function of dysregulated lncRNA in HCC and confirm result by knock down
experiment

Keyword: lncRNA, Hepatocellular carcinoma, Network analysis

[P02-115]
NICOTINE UP-REGULATES CYP1A1 VIA P-38 MAPK AND IN NF-KB LIVER CANCER HEPG2
CELLS
Thuan Trong Ung¹, Thinh Thi Nguyen¹, Li Shinan¹ and Do Young Jung¹

¹Chonnam National University Medical School, Korea

Cytochrome P450 1A1 (CYP1A1) highly expressed has been extensively considered as a cancer risk
biomarker such as lung cancer, colorectal cancer, and prostate cancer risk but the mechanism not
yet fully understood. In the present study, we investigated the effect of nicotine, is a major toxic
constituent in tobacco smoke, on CYP1A1 expression and cell proliferation in liver cancer HepG2s.
Our results revealed that p-38 MAPK and p-65 are involved in nicotine-induced CYP1A1 gene
expression. We also found that transcription factors NF-kB and AP-1 play important role in the
regulation of CYP1A1 gene activity induced by nicotine. Furthermore, we observed that the
proliferation of HepG2 cells and Akt protein level were decreased by treatment with si-CYP1A1.
These data suggest that nicotine-induced CYP1A1 expression via activating NF-kB and AP-1
promoter binding sites, in turn, increased phosphorylation of Akt and the proliferation of liver
cancer cells.

Keyword: nicotine, CYtochrome P450 1A1, Nf-kB, AP-1

[P02-116]
LCA INDUCES MIR21 EXPRESSION THROUGH ERK1/2 AND AP-1 SIGNALS IN COLORECTAL
CANCER CELLS
Thinh Thi Nguyen¹, Thuan Trong Ung¹, Li Shinan¹ and Do Young Jung¹

¹Chonnam National University Medical School, Korea

Our study found that secondary bile acid, lithocholic acid (LCA), stimulates the expression of
miR21 in colorectal cancer cells, HCT116 by quantitative PCR assay. Promoter activity assay
showed that LCA strongly stimulates miR21 promoter activity in HCT116 cells by time and dose
dependence. Sequential deleted promoter revealed that transcription factor AP-1 is a crucial in
LCA induced miR21. Chemical inhibitor studies also indicated that Erk1/2 and AP-1 signals are
involved in this mechanism of LCA-induced miR21 in HCT116 cells. Furthermore, it is found that
LCA inhibits tumor suppressor protein expression, phosphatase and tensin homolog (PTEN), and
stimulates cell cycle regulating signaling, PI3K/Akt, that were proved to be subsequence of miR21
expression enhancement. Inhibitors of signals involved in LCA-induced miR21 mechanism, Erk1/2
and AP-1, also reversed the effect of LCA on PTEN and PI3K/Akt. In conclusion, LCA induces
miR21 expression in colorectal cancer cells, HCT116, and subsequently down-regulates PTEN
expression and stimulates PI3K/Akt signaling.
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[P02-117]
SENESCENT TUMOR CELLS LEAD THE COLLECTIVE INVASION IN THYROID CANCER
Young Hwa Kim¹, Yong-Won Choi¹, Jeong-Hun Lee¹, Euy-Young Soh¹, Young-Sam Kim¹ and TaeJun Park¹

¹Ajou University school of medicine, Korea

Cellular senescence has been perceived as a barrier against carcinogenesis. However, the
senescence-associated secretory phenotype (SASP) of senescent cells can promote tumorigenesis.
Here, we show senescent tumour cells are frequently present in the front region of collective
invasion of papillary thyroid carcinoma (PTC), as well as lymphatic channels and metastatic foci of
lymph nodes. In in vitro invasion analysis, senescent tumour cells exhibit high invasion ability as
compared with non-senescent tumour cells through SASP expression. Collective invasion in PTC is
led by senescent tumour cells characterized by generation of a C-X-C-motif ligand (CXCL)12
chemokine gradient in the front region. Furthermore, senescent cells increase the survival of
cancer cells via CXCL12/CXCR4 signalling. An orthotopic xenograft in vivo model also shows
higher lymphatic vessels involvement in the group co-transplanted with senescent cells and
cancer cells. These findings suggest that senescent cells are actively involved in the collective
invasion and metastasis of PTC.
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[P02-118]
GENOME-WIDE SCREENING OF TARGET FOR TAMOXIFEN-INDUCED ENDOMETRIAL CELL
PROLIFERATION IN FISSION YEAST DELETION LIBRARY
Anh Thu Nguyen Hoang¹, Kwang-Lae Hoe² and Sook-Jeong Lee¹

¹Chonbuk National University, Korea, ²Chonnam National University Medical School, Korea

Tamoxifen is the anticancer drug that is effective for estrogen receptor-positive breast cancer
patients. However, tamoxifen is known to mediate significant risk of developing endometrial
cancer. For this reason, breast cancer patients in certain cases are being reluctant to prescribe
tamoxifen for prolonged periods. We here identified the targets gene against tamoxifen, a
selective estrogen receptor modulator. In order to identify the molecular targets for tamoxifen, we
screened a genome-wide gene deletion library of 4,843 fission yeast heterozygous mutant
covering 96% of all protein encoding genes. The most sensitive target was identified by both a
microarray and next-generation sequencing. And subsequent individual confirmation were
confirmed by plate and liquid assay.Next we confirmed the target effect in the cultured Ishikawa
cells, which are the human endometrial cancer cells. Tamoxifen itself stimulated endometrial cell
proliferation and this increased proliferation was blocked not by estrogen receptor inhibitor,
ICI182780, but by epidermal growth factor receptor (EGFR) inhibitor, gefinitib. Consistent with this,
target silencing by siRNA dramatically reduced tamoxifen-induced endometrial cell proliferation.
Western blotting and immunocytochemistry revealed that target silencing strikingly attenuated
tamoxifen-mediated EGFR phosphorylation in Ishikawa cells, showing the existence of EGFR is
important for the target effect. Collectively, we found the target that is effective for tamoxifeninduced endometrial cell proliferation and the target effect may be controlled by activated EGFRmediated signal cascades.
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[P02-119]
CASPASE-8 REGULATES KRS-CONTAINING EXOSOME SECRETION FROM INFLAMMATORY
CANCER
Sang Bum Kim¹, Seongmin Cho¹, Min Chul Park¹, Peter C. Goughnour¹, Daeyoung Han¹, YounHa
Kim¹, Ina Yoon¹ and Sunghoon Kim¹

¹Seoul National University, Korea

Lysyl-tRNA synthetase (KRS), component of protein translation, is secreted from cancer cell and
induced inflammation. But KRS secretion mechanism is veiled. Here we show that cancer cell
secreted KRS via exosome. KRS is located exosome lumen like syntenin that is well-known
exosome lumen protein. KRS released from exosome and activated target cell. Caspase-8 cleaved
KRS N-terminal 12 amino acid during starvation condition. This truncated process makes
transform of KRS structure for KRS-syntenin complex. Transformed KRS structure exposed Cterminal PDZ-binding motif. Syntenin, essential protein for exosome secretion, bound to the Cterminal PDZ binding motif and induced KRS dissociation from multi-tRNA synthetase complex for
KRS secretion. The KRS containing exosomes activated macrophage migration and TNF-α
secretion and KRS contributed these activities. These results suggest exosome as a KRS secretion
vesicle and cancer cell induced caspase-8 mediated inflammation by KRS
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[P02-120]
SYNERGISTIC EFFECTS OF NRF2 AND STAT3 IN BREAST CANCER PROGRESSION
Su-Jung Kim¹, Soma Saeidi¹, Jeong-Hoon Jang¹ and Young-Joon Surh¹

¹Seoul National University, Korea

Nuclear factor (erythroid-derived 2)-like 2 (Nrf2) plays important roles in cellular defence against a
wide spectrum of tissue injuries including oxidative stress. However, recent studies have
demonstrated that overexpression of Nrf2 is associated with poor prognosis in several different
types of malignancies, including breast cancer. The molecular mechanisms underlying the
oncogenic functions of Nrf2 have not been fully elucidated. In the present study, we investigated
a role of Nrf2 in STAT3 signaling implicated in the progression of cancers. Knockdown of Nrf2
expression with siRNA significantly decreased tyrosine phosphorylation and dimerization of STAT3
in H-Ras-transformed human breast cancer MCF10A-ras and MDA-MB-231 cells. Disruption of
Nrf2 did not affect the expression of STAT3 mRNA but significantly decreased the expression
levels of bcl-xL, cyclin D1, LIF and survivin, which are STAT3 target genes. Nrf2 colocalized with
STAT3 and physically associated with STAT3 predominantly in the nucleus. The association
between Nrf2 and STAT3 is dependent on STAT3 tyrosine phosphorylation but not serine
phosphorylation. Immunoprecipitation analysis of Nrf2 with STAT3 revealed a significant
interaction in aggressive metastatic breast cancer cells. Interestingly, Nrf2 and STAT3 synergize to
enhance epithelial cell growth, migration, and invasion, whereas STAT3 mutant attenuates these
responses. Taken together, these results suggest the dual suppression of Nrf2 and STAT3 as a
promising strategy for breast cancer therapy.
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[P02-121]
PACLITAXEL-INDUCED BREAST CANCER CELL DEATH DIMINISHES THERAPEUTIC EFFICACY
THROUGH HEME OXYGENASE-1–MEDIATED INACTIVATION OF M1-LIKE TUMOR ASSOCIATED
MACROPHAGES
Seung Hyeon Kim¹, Xiancai Zhong¹, Shin-Young Gwak¹, Ishrat Aklima Muna¹, Sin-Aye Park¹, YoungNam Cha² and Young-Joon Surh¹

¹Seoul National University, Korea, ²Inha University, Korea

One of the most common treatment options for cancer is a chemotherapy. After chemotherapy,
however, unwanted host effects provoke tumor recurrence and aggressiveness of cancer cells
which often arise as a consequence of disruption in the patient’s immune system. Lymphocytes,
such as CD8+ cytotoxic T lymphocytes (CTLs) which have capability of suppressing cancer
progression, are depleted following chemotherapy. Conventional chemotherapeutic agents kill
cancer cells which boosts recruitment of myeloid cells. Tumor-associated macrophages (TAMs),
emerging as abundant tumor-infiltrating myeloid cells in tumor microenvironment, play an
important role in immunosuppression caused by conventional chemotherapy. Chemotherapyinduced dying cancer cells could hijack accumulated TAMs, provoking tumor recurrence. Therefore,
reprogramming of TAMs to maximize the chemotherapeutic efficacy is considered a promising
novel anticancer strategy. In this study, we investigated whether dying cancer cells after
chemotherapy could reduce therapeutic efficacy by modulating tumor-infiltrating macrophage
activity. In a 4T1 syngeneic mouse breast cancer model, there was a marked decrease in the
proportion of M1-like TAMs expressing CD86 with tumor suppressive activity and reduced tumor
infiltration of CTLs following treatment with paclitaxel. Paclitaxel treatment also resulted in an
enhancement of heme oxygenase-1 (HO-1) mRNA levels in tumor-infiltrating myeloid cells
engulfing dying cancer cells. Consistent with the in vivo profile of TAMs, bone marrow-derived
macrophages (BMDMs) phagocytosing dying breast cancer cells exhibited significant upregulation
of HO-1 expression. HO-1 induction in BMDMs engulfing dying breast cancer cells facilitated M2
polarization. In contrast, abrogation of HO-1 activity sustained M1 activation of BMDMs cocultured with dying breast cancer cells. Pharmacologic inhibition of HO-1 activity with zinc
protoporphyin IX augmented paclitaxel efficacy by stimulating tumor infiltration of CTLs in a 4T1
breast cancer model. Furthermore, blockade of HO-1 in breast tumor bearing mice induced
manifestation of M1-like TAMs expressing CD86 that plays an important role in stimulating anti-

tumor immune response. Taken together, HO-1 induction by dying cancer cells in TAMs dampens
anti-tumor effects of chemotherapy by manipulating innate and adaptive immunity. Our results
demonstrate that targeting overexpressed HO-1 in the breast tumor microenvironment can
control the immune system to potentiate the efficacy of chemotherapy.

Keyword: Breast cancer, Chemotherapy, Tumor-associated macrophage, Heme oxygenase-1, Tumor
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[P02-122]
INFLAMMASOME ACTIVATION THROUGH CROSSTALK BETWEEN BREAST CANCER CELLS AND
MACROPHAGES IN TUMOR MICROENVIRONMENT
Jeong-Hoon Jang¹, Do-Hee Kim¹ and Young-Joon Surh¹

¹Seoul National University, Korea

Inflammasomes, which are multi-protein complexes typically consisting of a NOD-like receptor,
ASC, and caspase-1, play an essential roles as a potent inducer of IL-1β in innate immune
response during inflammation. During activation of inflammasome, pro-IL-1β is processed by
active caspase-1 to produce mature IL-1β. Although inflammasomes show contrasting roles in
many types of tumor, accumulating evidence suggests that inflammasome activation promotes
breast cancer progression. Notably, elevated levels of IL-1β are associated with metastatic
potential of breast cancer cells and show poor prognosis in breast cancer patients. However, it still
remains unresolved how IL-1β is accumulated in breast tumor microenvironment. In the present
study, we found that IL-1β was released by human monocytic THP-1 cells through interaction with
human breast cancer cells (MDA-MB-231, MDA-MB-468, SKBr3, MCF-7, and T47D ) in a co-culture
system. Among various human breast cancer cells, triple negative breast cancer cells (MDA-MB231 and MDA-MB-468) potently stimulated secretion of IL-1β from THP-1 cells. Consistent with
this result, there was a marked increase in the secretion of IL-1β from THP-1 cells treated with
conditioned-medium of triple negative breast cancer cells. Both triple negative MDA-MB-231 and
MDA-MB-468 breast cancer cells induced ASC oligomerization and ASC speck formation, which
are hallmarks of inflammasome activation. In conclusion, reciprocal interaction between breast
cancer cells and macrophages drives inflammasome activation in macrophages, thereby
stimulating the accumulation of IL-1β in breast tumor microenvironment. The secreted-IL-1β, in
turn, promotes breast cancer progression.
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[P02-123]
XAF1 PROMOTES TNF RECEPTOR-MEDIATED APOPTOSIS BY PROTECTING RIPK1 FROM CHIPMEDIATED UBIQUITINATION
Sung-Chan Jang¹, Seung-Hun Jang¹, Seong-In Jeong¹, Sung-Gil Chi¹ and Min-Goo Lee¹

¹Korea University, Korea

X-linked inhibitor of apoptosis-associated factor 1 (XAF1) is a tumor suppressor whose inactivation
is implicated in the malignant progression of multiple human cancers. Despite accumulating
evidences supporting the apoptosis-promoting role for XAF1, the mechanistic basis for its
function has yet to be clearly established. In this study, we provide evidence that in response to
tumor necrosis factor (TNF), XAF1 is activated as a transcriptional target of p65/RelA and blockade
of XAF1 activation attenuates TNF-mediated caspase-8 activation while its overexpression restores
tumor cell responsiveness to TNF-induced apoptosis. XAF1 promotes TNF receptor-mediated
apoptosis through induction of receptor-interacting protein kinase 1 (RIPK1) and subsequent
death-inducing signaling complex (DISC/Complex II) formation. Mechanistically, XAF1 directly
binds to RIPK1 and protects it from C terminus of Hsc70-interacting protein (CHIP)-mediated K48linked polyubiquitination. RIPK1 stabilization by XAF1 stimulates the assembly of FADD, TRADD,
and caspase-8, thereby promoting receptor-mediated apoptosis. XAF1 also induces CHIP
ubiquitination and degradation by the assembly of a zinc finger protein 313 (ZNF313)-mediated
destruction complex. Intriguingly, various cytokines, including TGF-β1 and interferons, interplay
with TNF-α through the regulation of the XAF1-RIPK1 axis. Expression levels of XAF1 and RIPK1
correlate tightly in both cancer cell lines and primary tumors. Collectively, XAF1 represents one
critical RIPK1-interacting protein, which functions as an activator of TNF receptor-mediated
apoptosis, adding a new layer of complexity to the mechanisms by which the outcomes of TNF
signaling is determined.
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[P02-124]
ANTI-SURVIVAL AND PRO-APOPTOTIC EFFECTS OF 6-SHOGAOL ON SW872 HUMAN
LIPOSARCOMA CELLS THROUGH CONTROL OF CASPASE-9/3, BCL-2, XIAP, HIAP-2, STAT-3,
AND ER STRESS
Anil Kumar Yadav¹, Samsuz Zaman Zaman¹ and Byeong-Churl Jang¹

¹Keimyung University, Korea

Liposarcoma, also called adipocytic tumor, is the most common soft tissue sarcoma and has a
considerable morbidity and mortality impact with poor prognosis. Up to now, there is no effective
chemotherapy for the treatment of liposarcoma so far except surgery. 6-Shogaol is a ginger
constituent and is reported to have anti-cancer effects on numerous tumors. At present, neither
the anti-tumour effect nor the mode of action of 6-Shogaol on liposarcomas is reported. Here we
investigated whether 6-Shoaol inhibits growth and/or induces apoptosis in SW872 cells, an
undifferentiated human liposarcoma cell line. Profoundly, 6-Shogaol strongly inhibited growth and
induced apoptosis in SW872 cells at the concentration of 20 ㎛, as evidenced by its ability to
reduce survival and induce DNA fragmentation in the cells. 6-Shogaol also activated caspase-9
and caspase-3 in SW872 cells, which was crucial for the 6-Shogaol-induced apoptosis, given that
z-VAD-fmk, a pan-caspase inhibitor strongly blocked it in the cells. Moreover, 6-Shogaol downregulated the expression levels of anti-apoptotic proteins Bcl-2, XIAP and HIAP-2 in SW872 cells.
In addition, 6-Shogaol up-regulated protein phosphorylation and expression levels of p-eIF-2α
and GRP78, known ER stress markers, in SW872 cells. Importantly, 6-Shogaol strongly inhibited
STAT-3 in SW872 cells, which was important for its anti-survival and pro-apoptotic effects, based
on the facts that siRNA-mediated STAT-3 inhibition decreased survival, activated caspase-9/3, and
induced PARP fragmentation in the cells. Collectively, this is the first study reporting that 6Shogaol has anti-survival and pro-apoptotic effects on SW872 cells and the effects are mediated
through activation of caspase-9/3, down-regulation of Bcl-2, XIAP, and HIAP-2, inhibition of STAT-3,
and induction of ER stress.
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[P02-125]
DEVELOPMENT OF ELASTIN-LIKE POLYPEPTIDE FOR TARGETED NUCLEIC ACID TRANSFER TO
TUMOR CELLS
Aena Yi¹, Vijaya Sarangthem¹, Young-Jin Lee¹, Byung-Heon Lee¹ and Rang-Woon Park¹

¹Kyungpook National University, Korea

Many of gene delivery systems have drawbacks such as random insertion sites, cytopathic effects,
mutagenesis, and limitation of the DNA length for delivering into the cells. Thus we have
developed a new platform of non-viral means of gene delivery by the elastin-like polypeptide
(ELP). ELP is temperature-sensitive biopolymer whose structural motif found in mammalian
tropoelastin, repeating pentapeptide sequence “Val-Pro-Gly-Xaa-Gly.” Xaa residue is able to be
occupied with any of amino acid except proline. Since ELP is to handle with genetic engineering,
biocompatible, and non-toxic, it is decidedly suitable for targeting and therapy. In this study we
designed ELP carrier polymers containing Tat and AP1 peptides on C-terminal for carrying nucleic
acid and cell type-specific delivery. Tat, arginine-rich cell penetrating peptide (CPP), can facilitate
interaction with nucleic acid as well as cell penetration. AP1 peptide binds specifically to IL-4
receptor which plays a critical role in the regulation of immune responses and has been reported
to be highly detected in many tumor tissues. The ELP carrier polymers were genetically
engineered by recursive directional ligation, expressed in E.coli, and purified by inverse transition
cycling. The polymers were characterized by spectrophotometric analysis for temperature
responsiveness and DLS. Cell binding affinity was observed by flow cytometry and confocal
microscopy. As expected, ELP carrier polymers showed effective binding to IL-4 receptor
expressing cells. The optimal binding ratio of ELP to nucleic acid was decided by gel retardation
assay. ELP complexed with plasmid DNA (pEGFP-N1) at the ratio of 150:1. pEGFP DNA was
transfected to MDA-MB 231 cells with ELP carrier polymers and the cells were expressed high
EGFP without cytotoxicity. Further, facilitated siRNA transfection was depicted with subsequent
decrease of bioluminescence of 4T1-luc cells. ELP-siLuc complexes were stable in the presence of
RNase and showed negligible level of cytotoxicity by CCK-8 assay. Then ELP-siLuc complexes were
successfully taken up by the cells via endocytosis, triggered endosomal or lysosomal escape and
release the siRNA into the cytosol in a receptor-dependent fashion. In conclusion, our ELP carrier
polymers can be considered as a novel gene delivery system that could potentially be applied for
various experimental and/or therapeutic applications.
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[P02-126]
SPONTANEOUS LYMPHOMA DEVELOPMENT IN AIMP2-DX2 INDUCIBLE MOUSE MODEL AND
INDICATION IN LYMPHOMA PATIENTS
Doyeun Kim¹, Seohyun Lee¹, Inhye Han¹, Yoon Jeon², Ho Lee² and Sunghoon Kim¹

¹Seoul National University, Korea, ²National Cancer Center, Korea

AIMP2-DX2 is an oncogenic splicing variant of AIMP2. Previously, it predispose the mouse to
tumorigenesis in the lung, but it did not induce tumorigenesis by itself. To further validate the
oncogenic role of AIMP2DX2 in mouse model, we generated inducible transgenic mouse which
express DX2 in doxycycline dependent manner. Unexpectedly, we report the late onset
spontaneous lymphoma development instead of lung cancer in this model. Polyclonal expansion
of pre-B cells and infiltration to multi-organ, especially kidney, was major events. More importantly,
switching off the transgene by doxycycline removal reduced pre-B cell hyperplasia by inducing
apoptotic cell death. Destabilization of p53 and dysregulation of cell cycle gene by DX2
overexpression underlied the increased lymphoid cell proliferation. Coincident with the results, we
found that DX2 expression is high in the diffuse large B cell lymphoma (DLBCL) among various
tumor from TCGA dataset. High DX2 expression in DLBCL in cell line and tissue samples were
validated, and regulation of DX2 in DLBCL cell line affected cell viability as well as p53 stability.
Furthermore, we confirmed high association of DX2 expression in local cohort of DLBCL patient
especially in GCB type. Our data demonstrate the causality of DX2 in lymphoma oncogenesis and
further provide evidence that DX2 is a potential therapeutic targets.
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[P02-127]
NRF2-MEDIATED OVERPRODUCTION OF GSH CONFERS SELF-RENEWAL ACTIVITY OF BREAST
CANCER STEM-LIKE CELLS
Do-Hee Kim¹, Jeong-Hoon Jang¹ and Young-Joon Surh¹

¹Seoul National University, Korea

A subpopulation of cancer cells, termed cancer stem cells (CSCs), has stemness properties, such as
self-renewal and differentiation, which drive cancer recurrence and tumor resistance. It has been
reported that CSCs possess enhanced protection capabilities against oxidative stress induced by
reactive oxygen species (ROS) compared with non-stem-like cancer cells. In the present work, we
found that the redox-sensitive transcription factor NF-E2-related factor 2 (Nrf2) induces selfrenewal activity of human breast cancer cells, which was mediated by Bmi-1. The manifestation of
stemness in CSC-like breast cancer cells was associated with an elevated ratio of reduced/oxidized
glutathione (GSH) and consequently, lowered ROS levels compared with those in parent breast
cancer (MCF-7) cells. We observed concurrent upregulation of the expression of GSH synthesizing
enzyme glutamate cysteine ligase (GCLC), CD44 and Bmi-1 in CD24low/CD44high stem-like breast
cancer cells compared to CD24high/CD44low cells sorted from MCF-7 mammsospheres. Treatment
of buthionine sulfoximine (BSO), which is an inhibitor of GSH biosynthesis led to decrease in the
number and the size of mammospheres. Treatment of mammosphere cells with BSO also resulted
in the decreased expression of Bmi-1 protein. However, treatment of MCF-7 mammospheres with
the membrane permeable GSH ethyl ester (GSH-MEE) enhanced the size and the number of
spheres. In addition, phosphorylation of AMPK (Thr 172) and FoxO3a (Ser 7) as well as expression
of Bmi-1 was increased in MCF-7 mammosphere cells treated with GSH-MEE. Moreover, we found
that addition of hydrogen peroxide in GSH-MEE-treated mammospheres decreased the
phosphorylation of AMPK. We verified the direct binding of FoxO3a to the Bmi-1 promoter by
performing a chromatin immunoprecipitation assay. Notably, nuclear accumulation of Nrf2 protein
was evident in cells growing under sphere-forming conditions. It has been demonstrated that
disruption of the binding between Nrf2 and Keap1 results in the nuclear translocation of Nrf2.
Sphere-forming cells exhibited an increased interaction between Keap1 and CD44. We found that
expression of GCLC, FoxO3a and Bmi-1 was inhibited following introduction of Nrf2 siRNA into
MCF-7 mammsophere cells. Knockdown of Nrf2 expression also suppressed the xenograft growth
of subcutaneously or orthotopically injected breast cancer cells, and this was accompanied by

decreased expression of GCLC, FoxO3a and Bmi-1. In conclusion, CD44 promotes Nrf2
accumulation in stem-like breast cancer cells, which, in turn, upregulate GCLC expression and
consequently enhances GSH biosynthesis with concomitant reduction of intracellular ROS
generation. The consequent upregulation of nuclear FoxO3a and its binding to the Bmi-1
promoter, may account for the self-renewal activity of stem-like breast cancer cells and their
growth in a xenograft mouse model.
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[P02-128]
XAF1 ENHANCES GLIOMA TUMOR CELL RESPONSE TO TEMOZOLOMIDE THROUGH
INDUCTION OF AMPK-MEDIATED AUTOPHAGIC CELL DEATH
Torlo M. Kollie¹, Hui-Wan Choi¹, Na-Jung Lim¹, Min-Goo Lee¹ and Sung-Gil Chi¹

¹Korea University, Korea

XIAP-associated factor 1 (XAF1) is a pro-apoptotic tumor suppressor whose expression is
inactivated in many human malignancies. In this study, we explored the XAF1’s candidacy for a
suppressor in human glioma pathogenesis. A substantial fraction of primary tumors (75%, 12 of
16) and cell lines (86%, 6 of 7) shows loss or abnormal reduction of XAF1 expression. XAF1
reduction is more common in high grade tumors versus low grade tumors and tightly associated
with aberrant hypermethylation at 7 CpG sites in the 5’ proximal region of the promoter. XAF1
expression decreases proliferation and colony-forming ability of glioma cells while its depletion
enhances cellular resistance to genotoxic drugs, such as temozolomide (TMZ), etoposide and
cisplatin. The XAF1 promoter is activated in response to TMZ through JNK-IRF-1 signaling and its
activation greatly increases cellular response to TMZ-induced cell death. Furthermore, XAF1
promotes autophagic cell death (ACD) by activating AMP-activated protein kinase (AMPK) in a
XIAP-independent manner. Both AMPK-activating and ACD-inducing effects of XAF1 are linked to
its activity to decrease intracellular ATP level, oxygen consumption, and mitochondrial membrane
potential. XAF1 proteins translocate to the mitochondria and the zinc finger (ZF) 6 domain is
essential for its mitochondrial distribution. Consistently, a mutant XAF1 lacking the ZF6 fails to
decrease ATP level, activate AMPK, and trigger AMPK-mediated autophagic cell death. Collectively,
this study demonstrates that epigenetic inactivation of XAF1 contributes to the malignant
progression of human glioma by rendering tumor cells a survival advantage via the attenuation of
AMPK signaling.
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[P02-129]
XAF1 DESTABILIZES ESTROGEN RECEPTOR THROUGH THE ASSEMBLY OF BRCA1-MEDIATED
DESTRUCTION COMPLEX TO DRIVE ESTROGEN-INDUCED APOPTOSIS
Ji-Sun Lim¹, Seung-Hun Jang¹, Min-Goo Lee¹ and Sung-Gil Chi¹

¹Korea University, Korea

XAF1 is a tumor suppressor that is commonly inactivated in multiple human cancers. To explore
the XAF1’s role in breast tumorigenesis, we investigated its expression status, effect on tumor cell
growth and ERα signaling, and underlying molecular mechanism. XAF1 transcription is commonly
inactivated in a substantial fraction of cell lines and primary tumors by aberrant promoter
hypermethylation. In particular, XAF1 expression shows an inverse correlation with ERα expression,
suggesting their exclusive relationship in tumorigenesis. Restored expression of XAF1 in ERα+ cells
recovers cellular sensitivity to ERα-mediated apoptosis whereas its depletion in ERα- cells
attenuates ERα-mediated apoptosis, supporting that breast tumor cells overcome ERα-mediated
apoptosis via XAF1 inactivation. Intriguingly, XAF1 appears to evoke its pro-apoptotic effect in a
highly BRCA1-dependent manner and induces a dramatic reduction of ERα protein level.
Mechanistically, XAF1 interacts with ERα and BRCA1 and facilitates BRCA1-mediated K48-linked
polyubiquitination of ERα. Using a series of deletion mutants, we confirmed that the XAF1’s
property to bind to BRCA1 is crucial for its activity to both facilitate BRCA1 interaction with and
ubiquitination of ERα and provoke ERα-mediated apoptosis. XAF1 directs the apoptotic switch of
estrogen function through the assembly of BRCA1-mediated ERα destruction complex. Our study
illuminates the potential mechanistic consequence of XAF1 inactivation in breast tumorigenesis.
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[P02-130]
PROGNOSTIC BIOMARKER SELECTION USING TRANSCRIPTOME PROFILES OF KOREAN LIVER
CANCER PATIENTS
Jungwoo Lee¹, Dawon Kim¹, Min-Hyuk Jung¹, Hye-Ran Sim¹, Yoojoo Lim², Tae-You Kim² and
Young-Joon Kim¹

¹Yonsei University, Korea, ²Seoul National University Hospital, Korea

Liver cancer is known to be the second leading cause of people to die in Korea. Early detection of
small-sized hepatocellular carcinoma with a size of less than 3 cm is known to have a survival rate
of 90% and a 5-year survival rate of 40~50%, which emphasizes the importance of early diagnosis
in liver cancer. However, it has been difficult to thoroughly understand its characteristics and cause
because of the complexity of its disease. A recent development of NGS technology has led to
identifying the genomic features in a whole genome scale and cancer genome database such as
The Cancer Genome Atlas (TCGA) has made clinicians and researchers use such genomic data to
identify a clinical target, which can be applied for diagnosis and treatment. However, even in a
single cancer type, not all patients have same genomic and clinical characteristics. Therefore,
analyzing the comprehensive transcriptomic profile in each patient is necessary in order to
improve the overall understanding of the carcinogenic mechanism in the liver. To acquire such, we
have obtained a large number of Korean hepatocellular carcinoma samples and produced
transcriptome data. We subgrouped the patients by their transcriptomic difference using
consensus clustering. By comparing the prognosis among 4 defined patient groups, we were able
to find a group with poor prognosis. We further found biomarkers defining the poor prognosis
group, which could be developed a potential biomarker for prognosis of different hepatocellular
carcinoma patients. In conclusion, comprehensive transcriptomic profiling of liver cancer patients
enables us to understand the genetic complexity of the disease.

[P02-131]
OCTYL GALLATE INDUCES CELL CYCLE ARREST AND APOPTOSIS IN YD38 GINGIVAL CANCER
CELLS
Hoon Yoo¹ and Ntk Trang¹

¹Chosun University, Korea

Gingival cancer accounts for approximately 10 % of oral squamous cell carcinoma (SCC), one of
the most aggressive tumorigenesis. Gingival SCC also has poor prognosis with considerably low 5year survival rate compared to SCCs developing at other sites. Phenolic gallate esters were known
to have anticancer property. However, their effects on gingival SCC and underlying mechanism
have not been elucidated. In this study, we showed that octyl gallate (OG) strongly arrested cell
cycle progression and induced apoptosis on YD38 gingival SCC cells. In ERK/MAPK signaling
pathway, OG upregulated the phosphorylated ERK1/2 and c-jun without p38 activation by
inhibiting heat shock proteins. Overall our results suggest that OG might be a potential candidate
for the treatment of gingival cancer.
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[P02-132]
15D-PGJ2 INHIBITS NF-ΚB AND AP-1-MEDIATED MMP-9 EXPRESSION AND INVASION OF
BREAST CANCER CELL THROUGH A HEME OXYGENASE-1-DEPENDENT MECHANISM
Hyeyeon Jang¹, Onyu Hong¹ and Jongsuk Kim¹

¹Chonbuk National University, Korea

15-Deoxy-Δ-12,14-prostaglandin J2 (15d-PGJ2) inhibits proliferation and invasion of cancer cells
and might be a potential therapeutic target of breast cancer. HO-1 is over-expressed in various
cancers, and is associated with features of tumor aggressiveness, including angiogenesis and cell
proliferation. Matrix metalloproteinases (MMPs) are key enzymes for invasion and metastasis.
Among them, MMP-9 expression is associated with breast cancer invasion. 12-O-Tetradecanoyl
phorbol-13-acetate (TPA) treatment induces MMP expression by activating transcription factors
including such as nuclear factor-kappa B (NF-κB) and activator protein-1 (AP-1). We investigated
the effect of 15d-PGJ2 and HO-1 on TPA-induced MMP-9 expression and invasion using breast
cancer cells. MCF-7 cells were cultured and cell viability was determined using a MTT assay. To
investigate the effect of 15d-PGJ2 on TPA-induced MMP-9 expression, we performed western
blots, gelatin zymography, real-time PCR, RNA interference, and luciferase assays. NF-κB and AP-1
DNA binding was analyzed by EMSA. Matrigel invasion assays were used to assess the effect by
15d-PGJ2 on MCF-7 cells. MCF-7 cells were treated with the natural PPARγ ligand 15d-PGJ2 at
concentrations with no obvious cytotoxicity. TPA treatment increased MMP-9 expression and
invasion. These effects were decreased by 15d-PGJ2. TPA substantially increased DNA binding by
NF-κB and AP-1. Pretreatment with 15d-PGJ2 inhibited TPA-stimulated NF-κB and AP-1 DNA
binding. The selective PPARγ antagonist GW9662 reversed 15d-PGJ2-mediated inhibition of MMP9 expression in TPA-treated MCF-7 cells. 15d-PGJ2 dose-dependently increased HO-1 expression.
Furthermore HO-1 siRNA alleviated the inhibition by 15d-PGJ2 of TPA-induced MMP-9 protein
expression, and reversed the 15d-PGJ2 inhibition of cell migration. These results suggest that 15dPGJ2 inhibits TPA-induced MMP-9 expression and invasion of MCF-7 cells through a Heme
oxygenase-1-dependent mechanism.

Keyword: MCF-7, MMP-9, 15d-PGJ2, Heme oxygenase-1

[P02-133]
XAF1 DIRECTS APOPTOTIC SWITCH OF ER STRESS RESPONSE THROUGH ZNF313-MEDIATED
GRP78 UBIQUITINATION AND DEGRADATION
Kyung-Woo Lee¹, Ye-Ji Jung¹, Min-Goo Lee¹ and Sung-Gil Chi¹

¹Korea University, Korea

Endoplasmic reticulum (ER) stress-induced, unfolded protein response (UPR)-mediated apoptosis is
a protective mechanism whose failure contributes to malignant tumor progression. X-linked
inhibitor of apoptosis (XIAP) associated factor 1 (XAF1) is a pro-apoptotic tumor suppressor that
plays a key role in the regulation of cellular response to various stresses. In this study, we
investigated the role for XAF1 and underlying molecular mechanism in endoplasmic reticulum (ER)
stress-induced apoptosis. In response to ER stress induced by thapsigargin, tunicamycin and
brefeldin A, XAF1 is activated as a transcription target of Nrf2 through the PERK pathway. XAF1
activation stimulates UPR signaling cascades and sensitizes tumor cells to ER stress-induced
apoptosis whereas blockade of its induction enhances tumor cell resistance to apoptosis.
Intriguingly, XAF1 sensitizes cells to ER stress by downregulating GRP78, an ER stress sensor.
Mechanistically, XAF1 binds to an ubiquin E3 ligase ZNF313 and facilitates its interaction with
GRP78, thereby promoting K48-mediated polyubiquitination and subsequent proteasomal
degradation of GRP78. Furthermore, XAF1 binds to and stabilizes IRE1α, and XAF1-mediated
apoptosis is profoundly debilitated by IRE1α depletion, indicating that XAF1 promotes ER stressinduced apoptosis in a highly IRE1α-dependent fashion. Collectively, this study uncovers XAF1 as
a novel antagonist of GRP78, which drives apoptotic switch of UPR function away from cell cycle
arrest by activating IRE1. Therefore, our study identifies first a cell-fate decisions function of XAF1
under ER stress conditions.
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[P02-134]
INHIBITION OF THE RAS/RAF INTERACTION AND REPRESSION OF RENAL CANCER
XENOGRAFTS IN VIVO BY AN ENANTIOMERIC IRIDIUM(III) METAL-BASED COMPOUND
Hui-Min Wang¹

¹Graduate Institute of Biomedical Engineering, National Chung Hsing University

Targeting protein–protein interactions (PPIs) offers tantalizing opportunities for therapeutic
intervention for the treatment of human diseases. Modulating PPI interfaces with organic small
molecules has been found to be exceptionally challenging, and few candidates have been
successfully developed into clinical drugs. Meanwhile, the striking array of distinctive properties
exhibited by metal compounds renders them attractive scaffolds for the development of bioactive
leads. Here, we report the identification of iridium(III) compounds as inhibitors of the H-Ras/Raf-1
PPI. The lead iridium(III) compound 1 exhibited potent inhibitory activity against the H-Ras/Raf-1
interaction and its signaling pathway in vitro and in vivo, and also directly engaged both H-Ras
and Raf-1-RBD in cell lysates. Moreover, 1 repressed tumor growth in a mouse renal xenograft
tumor model. Intriguingly, the D-enantiomer of 1 showed superior potency in the biological
assays compared to L-1 or racemic 1. These compounds could potentially be used as starting
scaffolds for the development of more potent Ras/Raf PPI inhibitors for the treatment of kidney
cancer or other proliferative diseases.
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[P02-135]
LONG-TERM EXPOSURE OF PHTHALATE A CONFERS DOXORUBICIN RESISTANCE OF BREAST
CANCER CELLS THROUGH MODULATING THE EXPRESSION OF FGF FAMILY AND ABC
TRANSPORTER
Chien-Chih Chiu¹, Ho-Chun Yang¹, Hurng-Wern Huang² and Eing-Mei Tsai¹,

¹Kaohsiung Medical University, ²National Sun Yat-Sen University

Phthalates have been shown to exert characteristic of endocrine disruptors, which could increase
cancer risk. However, the role of phthalates in induced chemoresistance remains unclear. In the
study, we investigated the effect of phthalates on the acquired chemoresistance of breast cancer,
and two breast cancer cell lines were exposed to phthalate A for more than three months. Longterm exposure of phthalate A attenuated the anti-proliferation effect of doxorubicin on both
breast cancer cell lines, suggesting that phthalate A confers doxorubicin resistance in breast
cancer cells regardless their subtypes. The expression of ATP-binding cassette drug transporter
ABCB1 was up-regulated in Dox-resistant clones. The results of Next Generation Sequencing (NGS)
and further biological pathway analysis using Ingenuity Pathway Analysis identified canonical
pathways for acquired chemoresistance including Fibroblast Growth Factors (FGF). STRING, a
database for predicting the protein-interaction network further implied the high correlation of FGF
family and other down-stream proteins including Ras-GTPase. The ongoing work is to identify the
underlying mechanism of phthalate A-conferred chemoresistance in breast cancer cells.
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[P02-136]
HOXC10 EXPRESSION WAS REGULATED THROUGH DNA METHYLATION IN GASTRIC CACNER.
Jina Kim¹, Seon-Young Kim¹, Dong-Hyuck Bae¹, Jong Hwan Kim¹ and Yong Sung Kim¹

¹University of Science and Technology (UST), Korea Research Institute of Bioscience and
Biotechnology (KRIBB), Korea

Homeodomain-containing gene 10 (HOXC10) is a member of homeobox transcription factors that
play an important role in development of all multicellular organisms. HOXC10 is overexpressed in
a variety of human cancers, and one recent study revealed that HOXC10 is up-regulated in gastric
cancer. However, its mechanism is not fully understood, so we investigated the role of HOXC10 in
human gastric cancer. First, HOXC10 expression was significantly increased in gastric cancer tissues
compared to paired normal tissues (n = 195) when assessed by qRT-PCR. Upregulation of
HOXC10 was associated with worse recurrence free survival of gastric cancer patients in a public
gene expression dataset (GSE26253). HOXC10 promoted cell proliferation and metastasis in two
gastric cancer cell lines (AGS and MKN74). By analyzing TCGA 450K DNA methylation dataset, we
found that HOXC10 CpG sites were hypomethylated in gastric cancer tissues. Bisulfite sequencing
showed that five CpG sites in the HOXC10 first intron region were hypomethylated in three gastric
cancer tissues. HOXC10 expression was increased in gastric cancer cell lines (AGS and SNU620) by
5-azacytidine treatment. This study proposes that HOXC10 may be a potential prognostic marker
or therapeutic target for human gastric cancer.
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[P02-137]
A SURVEY OF GENOMIC ALTERATIONS AND ITS RELATION TO EPIGENETIC ALTERATIONS IN
LIVER CANCER
Eunji Choi¹, Jungwoo Lee¹, Jinyoung Lee¹, Dawon Kim¹, Minhyuk Jung¹, Yoojoo Lim², Tae-You Kim²
and Young-Joon Kim¹

¹Yonsei University, Korea, ²Seoul National University Hospital, Korea

Liver Cancer is the second leading cause of cancer-related death worldwide as 6th most prevalent
cancer in Korea. Clinical and molecular heterogeneity of liver cancer contributes the high
resistance to treatments and frequent metastasis. The aim of the study is to understand the
relationship of genomic and epigenomic features through co-clustering of their alterations. This
pilot study analyzed 176 liver cancer cases by DNA methylation, RNA expression and 30 paired
samples by whole-genome sequencing. The driver genes and pathogenic variants were identified
and selected as genomic targets for the downstream analyses. Integrative analyses of methylation,
mRNA expression and mutation were revealed distinctive subtypes with significant distinguishing
features of methylation probes and genes. The cluster of methylation and coding mutations shows
higher correlation compared to the three-way clusters of noncoding mutations, coding mutations
and methylation.
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[P02-138]
PRO-APOPTOTIC EFFECT AND MECHANISM IN 93T449 HUMAN LIPOSARCOMA CELLS BY
COMBINED TREATMENT OF AZD1208 AND TRAIL
Anil Kumar Yadav¹ and Byeong-Churl Jang¹

¹Keimyung University, Korea

Mounting evidence suggests overexpression of the proviral integration moloney murine leukaemia
virus (Pim) kinases, consisting of Pim-1, Pim-2 and Pim-3, and their oncogenic role in many
hematological and solid cancers. AZD1208 is a pan-Pim kinase inhibitor and is known for its anticancer and anti-adipogenic effects. Here we investigated whether combined treatment of
AZD1208 with tumor necrosis factor-related apoptosis-inducing ligand (TRAIL) would have an
additive and synergistic effect on growth and/or induction of apoptosis in 93T449 cells,
differentiated human liposarcoma cell line. Profoundly, AZD1208 and TRAIL alone had no effect on
apoptosis; however, combined AZD1208 and TRAIL markedly induced apoptosis in 93T449, as
evident by DNA fragmentation, induced accumulation of sub-G1 phase. Moreover, combined
treatment of AZD1208 and TRAIL induced upregulation of death receptor-5 (DR-5), as well as well
as activation of caspase-9 and caspase-3 in 93T449 cells, which were crucial for the apoptosis,
given that z-VAD-fmk, a pan-caspase inhibitor strongly blocked it in the cells. Furthermore,
combined treatment of AZD1208 and TRAIL down-regulated the expression levels of antiapoptotic proteins such as Mcl-1, and Bcl-xL in 93T449 cells. In addition, combined AZD1208 and
TRAIL treatment up-regulated protein phosphorylation and expression levels of p-eIF-2α, GRP78,
and ATF-4, known ER stress markers, in 93T449 cells. Collectively, this is the first study reporting
that AZD1208 synergistically increased TRAIL induced anti-survival and pro-apoptotic effects on
93T449 cells and the effects are mediated through activation of caspase-9/3, down-regulation of
Mcl-1, Bcl-xL and induction of ER stress.

Keyword: AZD1208, TRAIL, caspase, apoptosis, 93T449

[P02-139]
DEFICIENCY OF GENE-S PREVENTS COLORECTAL CARCINOGENESIS IN APC(MIN/+) MICE BUT
NOT IN A COLITIS-ASSOCIATED COLON CANCER MODEL
Kyeong Jin Shin¹, Yu Jin Lee¹, Chae Yeong Lee¹ and Pann-Ghill Suh¹

¹Ulsan National Institute of Science and Technology, Korea

Korea has the highest incidence of colorectal cancer (CRC) in the world, and mortality by CRC is
steadily increased. Several mutational events in oncogenes and tumor suppressor genes are
involved in the development of CRC. Inactivation of adenomatous polyposis coli (APC) tumor
suppressor gene is found in more than 80% of CRC patients. GENE-S has reported as
transcriptional cofactors, which led to guidance of axon projections and migration during neuronal
development. We found that GENE-S was highly overexpressed in colorectal adenocarcinomas
compared with normal colon tissue, and was significantly associated with poor cancer-specific
survival of CRC patients. However, the role of GENE-S in CRC remained unknown. To determine
whether loss of GENE-S have influence in CRC development, we used two CRC mouse model,
Apc(min/+) mice and AOM/DSS model. GENE-S knockout attenuated intestinal tumorigenesis in
Apc(min/+) background and prolonged survival compared with wild type. In contrast, disruption
of GENE-S did not affect the tumor development in the model of chemically induced colitisassociated CRC. We investigated that inhibition of GENE-S expression by siRNA suppressed
colorectal cancer cell proliferation. Notably, GENE-S knockdown altered the protein levels of cell
cycle-related proteins and induced cell cycle arrest. Overall, these results suggest that GENE-S is
crucial for tumor growth in sporadic or hereditary colorectal cancer.

Keyword: Colorectal cancer, Apc, tumor growth, cell cycle

[P02-140]
ROLE OF DIECKOL AND PHLOROFUCOFUROECKOL IN LPS-INDUCED MIGRATION OR
INVASION OF BREAST CANCER CELLS
Jung-Hwan Park¹, Young-Ju Lee¹, Sang-Ah Park¹, Kyungbok Lee¹ and Sang-Muk Oh¹

¹Konyang University, Korea

Dieckol is extracted from Ecklonia cava which is known to be an edible marine brown algae
species found in the ocean off Japan and Korea. Phlorofucofuroeckol (PFF) is a type of phlorotanin,
which can be isolated from Ecklonia cava. Recently, Dieckol or PFF has been reported to have
various biological functions, including chemopreventive activities against oxidative stress, carbon
tetrachloride-induced acute liver damage, type II diabetes, or UVB-induced skin carcinogenesis in
mice. However, Dieckol-mediated regulatory mechanism for tumor migration or invasion still
remains elusive. Here we show that Dieckol and PFF suppressed TLR4 expression induced by LPS
in breast cancer cells. Also, Dieckol and PFF diminished LPS-induced migration activity, compared
with breast cancer cells treated with LPS alone. In addition, The invasion activity of breast cancer
cells was increased by LPS, compared with control cells. But, Dieckol and PFF decreased LPSinduced invasion activity. These results suggest that Dieckol and PFF suppressed LPS-induced
migration and invasion in breast cancer cells.
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[P02-141]
THE PEPTIDYL PROLYL ISOMERASE PIN1 STABILIZES NRF2 IN H-RAS TRANSFORMED
MAMMARY EPITHELIAL CELLS

Soma Saeidi¹,² ,Su-Jung Kim¹, Hyeong-Jun Han¹, Juan-Yu Piao¹ and Young-Joon Surh¹,²*
1

Tumor Microenvironment Global Core Research Center, College of Pharmacy, Seoul National

University, Korea, 2Department of Molecular Medicine and Biopharmaceutical Sciences, Graduate
School of Convergence Science and Technology, Seoul National University, Korea

The nuclear factor erythroid 2 (NFE2)-related factor 2 (Nrf2) is a transcription factor that integrates
cellular stress signals and rescues cells from a wide range of noxious stimuli. However, recent
studies have revealed the constitutive overactivation of Nrf2 in many transformed or cancerous
cell lines and human tumor tissues, which may confer an advantage for survival and growth of
cancer cells. PIN1, a peptidyl prolyl isomerase, was originally discovered in searching for mitosisassociated molecules, and it is overexpressed in many types of malignancies including breast,
prostate, lung and colon cancers. PIN1 specifically recognizes phosphorylated serine (Ser) or
threonine (Thr) immediately preceding a proline (Pro) residue (pSer/Thr-Pro) and isomerizes the
peptide bond. We have speculated that Nrf2 harbouring the pSer/Thr-Pro motif provides a
binding site for PIN1. In this study, we found that the protein levels of Nrf2 and PIN1 were
elevated in Ras-transformed human breast epithelial (MCF10A-Ras) cells compared to those in
non-oncogenic parental MCF10A cells. PIN1 silencing with shRNA considerably reduced the
accumulation of Nrf2 in nucleus without influencing its mRNA level in the MCF10A-Ras cells. In
contrast, knockdown of Nrf2 with siRNA did not have significant effect on PIN1 expression.
Notably, Nrf2 and PIN1 physically interacted each other in nucleus, and this results in stabilization
of Nrf2.
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[P02-142]
MITOCHONDRIAL FISSION PROTEIN DRP1 INHIBITION REPROGRAMS METABOLISM IN
ANDROGEN-DEPENDENT PROSTATE CANCER CELLS
Yu Geon Lee¹ and Young Chan Chae¹

¹Ulsan National Institute of Science and Technology (UNIST), Korea

Prostate cancer is the most common malignant carcinoma with high mortality in men. The
imbalance of androgen hormone metabolism is considered to be the leading cause of prostate
cancer. However, the underlying mechanism of prostate cancer progression by androgen has not
yet been fully elucidated. We showed that androgen promotes mitochondrial fission which was
mediated by dynamin-related protein 1 (DRP1) in androgen-dependent LNCaP cells. The growth
of LNCaP cells was increased by androgen treatment and decreased by DRP1 down-regulation.
Increased cell migration and colony formation by androgen treatment was suppressed by DRP1
down-regulation. DRP1 inhibition causes G1 phase cell cycle arrest in LNCaP cells. Metabolite
profiles and changes in related regulators were examined in the androgen treated LNCaP cells
with or without Drp1 inhibition. DRP1 inhibition causes significant change in levels of aerobic
glycolysis and TCA cycle intermediates. Intracellular levels of ATP and lactate production were
significantly decreased by DRP1 inhibition. We also showed that increased both oxygen
consumption rate and extracellular acidification rate by androgen were significantly reduced by
DRP1 inhibition. This result suggested that reduction of oxidative phosphorylation capacity by
DRP1 inhibition results in activation of metabolic sensor 5'-AMP-activated protein kinase (AMPK)
via reduction of intracellular ATP levels. Activation of AMPK in response to DRP1 inhibition was
functional and was confirmed by significant changes in autophagy-related gene expressions.
Moreover, blocking autophagy machinery by chemical inhibitor led to increased apoptotic cell
death. Our observation suggested that mitochondrial fission protein DRP1 and autophagy-related
proteins could be therapeutic targets in androgen-dependent prostate cancer.
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[P02-143]
SYSTEMATIC FUNCTIONAL STUDY USING CRISPRI REVEALED TUMOR-SUPPRESSOR
FUNCTION OF LNCRNA PVT1 PROMOTER
Seung Woo Cho¹, Jin Xu¹ and Howard Y. Chang¹

¹Stanford School of Medicine, USA

Noncoding mutations in cancer genomes are frequent but challenging to interpret. Plasmacytoma
variant translocation 1 (PVT1) was the first lncRNA gene identified in human cancer translocations
as a recurrent breakpoint. Prior studies suggest lncRNA PVT1 has an oncogenic function by posttranslational stabilizing the MYC protein. However, recurrent translocations and deletions in
human cancers suggest alternative mechanisms. In the genome-wide study for lncRNA function in
tumor growth, CRISPR interference targeting PVT1 unexpectedly enhances breast cancer cell
proliferation. Here we show that PVT1 promoter has tumor suppressor function independent of
PVT1 lncRNA. The promoters of PVT1 and MYC oncogene, located 55 kilobases apart on
chromosome 8q24, compete for engagement with four intragenic enhancers in the PVT1 locus,
thereby allowing PVT1 promoter to regulate pause release of MYC transcription. PVT1 undergoes
developmentally regulated monoallelic expression, and PVT1 promoter inhibits MYC expression
only from the same chromosome via promoter competition. Cancer genome sequencing identifies
recurrent mutations encompassing human PVT1 promoter, and genome editing verified that PVT1
promoter mutation promotes cancer cell growth. These results highlight regulatory sequences of
lncRNA genes as potential disease-associated DNA elements.
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[P02-144]
N-LINKED GLYCOSYLATED RIBOSOMAL PROTEIN S3(RPS3) IS SECRETED FROM VARIOUS
CANCER CELLS AND CANCER PATIENTS
Yongjoong Kim¹, Hag Dong Kim¹ and Joon Kim¹

¹Korea University, Korea

The ribosomal protein S3 involved in protein synthesis in the cell is known to be involved in cell
death and DNA repair mechanisms. We found that rpS3 protein is secreted into the extracellular
space through the modification of N-linked glycosylation in the asparagine amino acid 165 of
rpS3 protein via ER and Golgi pathway as a typical mechanism of secretory proteins, as well as
intracellular protein synthesis. The expression of mutant DNA, which inhibits glycosylation and
secretion of rpS3 protein, significantly decreased the invasiveness and migration rate of the cells,
which can be explained as a mechanism of inhibiting the metastasis of malignant tumors. This
mutant is also defective in secretion. We also found the increase of rpS3 proteins from the blood
several cancer patients. All these results suggest the possibility of rpS3 functioning as a biomarker of malignant tumors. Furthermore, confirmation of the relationship between the secretion
mechanism of rpS3 protein and cancer malignancy will be able to understand cancer metastasis.
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[P02-145]
MEOX1 INDUCES SURVIVAL OF BREAST CANCER VIA ACTIVATION OF SRC
Jae Wook Kim¹ and Wook Jin²

¹Department of Health Sciences and Technology, GAIHST, Gachon University, Incheon, Korea,
²Laboratory of Molecular Disease and Cell Regulation, Department of Biochemistry, School of
Medicine, Gachon University, Incheon, Korea

Mesenchyme homeobox1 (Meox1) is a transcription factor in the process of somite formation
during development and causes Klippel-Feil syndrome when the mutation occurs. Although
Meox1 is involved in Klippel-Feil syndrome, it is unclear how Meox1 regulate tumorigenicity and
metastasis of cancer. We investigated that Meox1 is highly expressed in breast cancer patients and
has a significant effect on the survival rate of patients. Also, We investigated the mechanism of
cell death by Meox1 through knockdown cells and overexpressing cells. Meox1 reduces apoptosis
by AKT pathway signaling and is regulated by the direct interaction of Src, one of the upstream
AKT pathway. These results indicate that Meox1 plays an important role in tumorigenic of breast
cancer through the Src signaling.
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[P02-146]
ENZYMATIC EXOSOMES WITH GPI-ANCHORED HYALURONIDASE, PH20, FOR ENHANCED
TUMOR PENETRATION AND ANTITUMOR EFFICACY
Yeonsun Hong¹, Yoosoo Yang¹ and In-San Kim¹

¹Korea Institute of Science and Technology, Korea

Given the physiological abnormalities in tumors, multiple biological barriers need to be overcome
before nanomedicines are delivered to the target site. Here, we report an exosome-based strategy
that

overcomes

the

immunosuppressive

and

anti-cancer

therapy

resistant

tumor

microenvironment with overly accumulated extracellular matrix. This enzymatic exosome harboring
native PH20 hyaluronidase (Exo-PH20) could penetrate deeply into tumor foci via hyaluronan
degradation, allowing tumor growth inhibition and increased T cell infiltration into tumor. In
addition, exosome-mediated simultaneous delivery of PH20 hyaluronidase and chemotherapeutics
(Doxorubicin) triggers synergistic effect on the tumor growth inhibition with a low dose of drug.
This exosome is designed to degrade hyaluronan on its moving paths, thereby augmenting
nanoparticle penetration and drug diffusion. Note that, engineered exosome with native GPI
anchored form of hyaluronidase has higher enzymatic activity than truncated form of recombinant
protein. Our results provide the promising exosome-based platform harboring membraneassociated enzyme with increased activity. We expect that the enzymatic exosome has potential
for use as a biologically active drug delivery vehicle in treating cancers.

Keyword: Cancer therapy, Exosome, PH20, GPI-anchored protein, Doxorubicin

[P02-147]
EPIGENETIC SILENCING OF MIR-1271 ENHANCES MEK1 AND TEAD4 EXPRESSION IN GASTRIC
CANCER
Byungho Lim¹, Hee-Jin Kim¹, Haejeong Heo², Nanhyung Huh², Su-Jin Baek¹, Jong-Hwan Kim²,
Dong-Hyuck Bae², Eun-Hye Seo², Sang-Il Lee³, Kyu-Sang Song³, Seon-Young Kim² and Mirang
Kim²

¹Korea Research Institute of Chemical Technology, Korea, ²Korea Research Institute of Bioscience
and Biotechnology (KRIBB), Korea, ³College of Medicine, Chungnam National University, Korea

Epigenetic dysregulation is a major driver of tumorigenesis. To identify tumor-suppressive
microRNAs repressed by DNA methylation in gastric cancer (GC), we analyzed the genome-wide
DNA methylation and microRNA expression profiles. Among the set of microRNAs screened, miR1271 was identified as a microRNA repressed by DNA methylation in GC. Forced miR-1271
expression substantially suppressed the growth, migration, and invasion of GC cells. To identify
candidate target genes and signaling pathways regulated by miR-1271, we performed RNA
sequencing. Among the genes down-regulated by miR-1271, MAP2K1 (MEK1) and TEAD4 were
significantly repressed by miR-1271. These findings uncovered MEK1 and TEAD4 as novel miR1271 targets and suggest that the epigenetic silencing of miR-1271 is crucial for GC development.
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[P02-148]
IDENTIFICATION OF TUMOR SUPPRESSOR MICRORNAS BY INTEGRATIVE MIRNA AND MRNA
SEQUENCING OF MATCHED TUMOR-NORMAL PAIRS IN LUNG ADENOCARCINOMA
Namhee Yu¹, Seunghui Yong¹, Yeonjoo Jung¹, Jaesang Kim¹, Sanghyuk Lee¹, Ye Eun Lee¹, Jihae
Seo¹, Do Yeon Kim¹, Daehyun Baek¹ and Jong Eun Lee²

¹Ewha Womans University, Korea, ²Dna Link, Korea

The role of microRNAs (miRNAs) in lung cancer has not yet been explored systematically at the
genome scale despite their important regulatory functions. Here, we report an integrative analysis
of microRNA and mRNA sequencing data for matched tumor and normal samples from 109
Korean female patients with non-small-cell lung adenocarcinoma. We produced miRNA-Seq and
RNA-Seq data for 48 patients, and RNA-Seq data for 61 additional patients. Differential expression
analysis with stringent criteria yielded 44 miRNAs and 2,322 genes. Integrative gene set analysis of
differentially expressed miRNAs and genes using miRNA-target information revealed several
regulatory processes related to the cell cycle that were targeted by tumor suppressor miRNAs. We
performed the colony formation assay in A549 and NCI-H460 cell lines to test the tumor
suppressive activity of down-regulated miRNAs in cancer and identified 7 novel tumor suppressor
miRNAs (miR-144-5p, miR-218-1-3p, miR-223-3p, miR-27a-5p, miR-30a-3p, miR-30c-2-3p, miR338-5p). Two miRNAs,miR-30a-3p and miR-30c-2-3p, showed differential survival characteristics in
the TCGA LUAD patient cohort, suggesting their prognostic value. Finally, we identified a network
cluster of miRNAs and target genes that could be responsible for cell cycle regulation. Our study
not only provides a miRNA dataset as well as mRNA sequencing from the matched tumor-normal
samples, but also reports several novel tumor suppressor miRNAs that could be further developed
into prognostic biomarkers or therapeutic RNA targets.
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[P02-149]
IGF-1-INDUCED ROS GENERATION IS REGULATED BY PI3K/AKT1 PATHWAY
Seoyeon Jin¹, Jungmin Ha¹, Hyesun Lee¹, Farzaneh Vafaeinik¹, Seojin Maeng¹, Hyejin Kum¹, Yoojin
Jung¹ and Sunsik Bae¹

¹Pusan National University, Korea

Reactive oxygen species (ROS) are highly reactive molecules that are generated during
physiological cellular metabolic processes as well as under various stress conditions. In the present
study, we showed that Insulin-like growth factor-1(IGF-1) modulates SKOV-3 ovarian cancer cell by
regulation of ROS generation. Mammalian target of rapamycin complex 2(mTOR2) regulates
cancer cell ROS generation through selective activation of Akt1. Insulin-like growth factor-1 (IGF1)-induced generation of ROS was completely abolished by phosphatidylinositol 3-kinase (PI3K)
(LY294002, 10 μM) or Akt inhibitors (SH-5, 50 μM), whereas inhibition of extracellular-regulated
kinase by an ERK inhibitor (PD98059, 10 μM) or inhibition of mammalian target of rapamycin
complex 1 (mTORC1) by an mTORC1 inhibitor (Rapamycin, 100 nM) did not affect IGF-1-induced
generation of ROS. Inactivation of mTORC2 by silencing Rapamycin-insensitive companion of
mTOR (Rictor), abolished IGF-1-induced SKOV-3 cell migration as well as activation of Akt.
However, inactivation of mTORC1 by silencing of Raptor had no effect. Silencing of Akt1 but not
Akt2 attenuated IGF-1-induced generation of ROS. Expression of PIP3-dependent Rac exchanger1
(P-Rex1), a Rac guanosine exchange factor and a component of the mTOR complex. Silencing of
P-Rex1 abolished IGF-1-induced generation of ROS. Finally, inhibition of NADPH oxidase system
completely

blunted

IGF-1-induced

generation

of

ROS,

whereas

inhibition

of

xanthine

oxiase,cyclooxygenase, and mitochondrial respiratory chain complex was not effective. Given these
results, we suggest that IGF-1 induces ROS generation through the PI3K/Akt1/ mTOR2/NADPH
oxidase signaling axis.

Keyword: Reactive oxygen species (ROS), Insulin-like growth factor-1 (IGF-1), phosphatidylinositol
3-kinase (PI3K), NADPH oxidase (Nox)

[P02-150]
THERAPEUTIC EFFECT OF WNT5A ON THE METASTASIS OF TNBC
Wen Jiang¹ and Zhaoyan Wang¹

¹Nanjing Medical University, China

Estrogen receptor (PR), progesterone receptor (ER) and human epidermal growth factor receptor
(EGFR) are three types of common receptors for breast cancers. Triple negative breast cancer
(TNBC), negative for these three receptors, is a kind of highly malignant, and poor prognosis and
the most difficult type for treatment. Most patients die of its high metastatic, and chemotherapy
sensitivity is very low as well. Previous studies have shown that in TNBC, expression of secretory
protein Wnt5a is low, and for the TNBC which is lack of Wnt5a, the survival rate and prognosis is
poor. In estrogen receptor negative breast cancer patients, expression level of Wnt5a and clinical
treatment effect is significantly and positively correlated. Especially for advanced breast cancer
metastasis, exogenous Wnt5a has remarkable inhibition. Wnt5a is a secreted protein widely
expressed in the body, and the expression of cell membrane receptors contributes greatly on the
effects of cancer cells. Our preliminary data shows that in TNBC cell lines, autocrine or paracrine
secretion of Wnt5a protein has a significant inhibitory effect on the migration assays. We also
show that the expression level of Wnt5a receptors, and the non-canonical signaling pathways
activation (through PKC and CaMKII), as well as RNAseq data analysis in TNBC cells. Our study is
to explore the molecular mechanism of signaling pathways for Wnt5a, through which specific
receptors and signaling factors to inhibit metastasis of TNBC. The chemotherapy tolerance of
advanced TNBC is low, and our study is to provide theoretical basis and drug targets for the
combination treatment of Wnt5a in TNBC, to reduce the dose of chemotherapy drugs, improve
the efficacy of chemotherapy drugs.

Keyword: Triple Negative Breast Cancer (TNBC), Wnt5a signaling pathway, metastasis, RNAseq,
chemotherapy combination

[P02-151]
REGULATORY ROLE OF PROSTAGLANDIN D2 IN EPITHELIAL-MESENCHYMAL TRANSITION OF
A549 NON-SMALL CELL LUNG CANCER CELLS
Farzaneh Vafaeinik¹, Jungmin Ha¹, Seoyeon Jin¹, Hyesun Lee¹, Seojin Maeng¹, Hyejin Kum¹, Yoojin
Jung¹ and Sunsik Bae¹

¹Pusan National University, Korea

Despite rapid advances in cancer diagnosis and treatment, lung cancer remains the major leading
cause of cancer-related death in worldwide. Growing evidence has demonstrated that epithelial
mesenchymal transition (EMT) plays an important role in drug resistance and cancer metastasis.
Since PGD2 is a mediator of various pathophysiological process, including inflammation and
tumorigenesis, this study aims to investigate the role of PGD2 during the process of EMT. Two
clones showing either epithelial or mesenchymal type morphology were isolated from
subpopulation of A549 cells and were designated as A549E and A549M cells, respectively.
Stimulation of A549E cells with PGD2 resulted in morphological changes into mesenchymal-like
phenotypes. In addition, stimulation of A549E cells with PGD2 significantly reduced proliferation,
whereas promoted migration and invasion. Furthermore, treatment of PGD2 to A549E cells
markedly downregulated epithelial marker protein expression, e.g., E-cadherin, whereas expression
of mesenchymal marker proteins such as vimentin, fibronectin, collagen and N-cadherin were
significantly upregulated. Additionally, TWIST and Slug/Snail-2, which are transcriptional factors
that are important in the maintaining mesenchymal phenotype, were significantly induced by the
treatment of PGD2. cAMP responsive element binding protein (CREB) was phosphorylated by the
stimulation of A549E cells with PGD2. To dissect the PGD2 receptors involved in the CREB
phosphorylation, antagonists for DP1 and DP2 receptors were pretreated to A549E cells and
examined PGD2-induced CREB phosphorylation. However, none of the antagonists could
significantly impede the PGD2-stimulated CREB phosphorylation, which suggest that neither DP1
nor DP2 receptor is involved in PGD2-stimulated EMT. Additionally, mesenchymal type of A549
cells induced by PGD2 treatment was changed into epithelial type when the cells were cultured in
medium containing no PGD2, suggesting mesenchymal-epithelial transition (MET) process was
induced in the absence of PGD2. Taken together, these results suggest that PGD2 regulates EMT
through DP1- or DP2-independent mechanism, and PGD2-dependent signaling pathway could be
a possible therapeutic target for cancer metastasis.

Keyword: epithelial mesenchymal transition (EMT), mesenchymal-epithelial transition (MET), PGD2, ,

[P02-152]
ENHANCER REMODELING AND MICRORNA ALTERATIONS ARE ASSOCIATED WITH ACQUIRED
RESISTANCE TO ALK INHIBITORS
Seon-Kyu Kim¹, Nanhyung Huh², Jong Hwan Kim², Yong Sung Kim¹ and Mirang Kim¹

¹Korea Research Institute of Bioscience and Biotechnology, Korea, ²University of Science and
Technology, Korea

ALK inhibitors are highly effective in ALK fusion-positive lung cancer patients, but acquired
resistance invariably emerges. Most cases cannot be explained by genetic causes alone, raising the
possibility of epigenetic mechanisms acquired drug resistance. Here, we investigated the dynamic
changes in the transcriptome and enhancer landscape during development of acquired resistance
to ALK inhibitors. Histone H3 lysine 27 acetylation (H3K27ac) was profoundly altered during
acquisition of resistance, and enhancer remodeling induced expression changes in both miRNAs
and mRNAs. Decreased H3K27ac levels and reduced miR-34a expression associated with the
activation of target genes such as AXL. Panobinostat, a pan-histone deacetylase inhibitor, altered
the H3K27ac profile and activated tumor-suppressor miRNAs such as miR-449, another member of
the miR-34 family, and synergistically induced antiproliferative effects with ALK inhibitors on
resistant cells, xenografts, and EML4-ALK transgenic mice. Paired analysis of patient samples
before and after treatment with ALK inhibitors revealed that repression of the miRNAs and
activation of AXL were mutually exclusive of secondary mutations in ALK. Our findings indicate
that enhancer remodeling and altered expression of miRNAs play key roles in cancer drug
resistance and suggest that strategies targeting epigenetic pathways represent a potentially
effective method for overcoming acquired resistance to cancer therapy.

Keyword: NSCLC, ALK inhibitors, Resistance, Epigenetics

[P02-153]
REGULATION OF FBXO4-MEDIATED ICAM-1 PROTEIN STABILITY IN METASTATIC BREAST
CANCER
Jaehyeok Kang¹, Miyoung Choi¹, Yanhong Cui¹ and Sujae Lee¹

¹Hayang University, Korea

Advanced or progressive cancers share common traits such as altered transcriptional modulation,
genetic modification, and abnormal post-translational regulation. These processes influence
protein stability and cellular activity. Intercellular adhesion molecule-1 (ICAM-1) is involved in the
malignant progression of various human cancers, including breast, liver, renal, and pancreatic
cancers, but protein stability has not been deal with in metastatic breast cancer. Additionally, the
relevance of the stability maintenance of ICAM-1 protein remains obscure. Here, we identified a
novel interaction of E3 ligase FBXO4 that is specifically presented to ICAM-1. To understand how
FBXO4 modulates ICAM-1 stability, we investigated ICAM-1-overexpressing or knockdown
metastatic/non-metastatic breast cancers. ICAM-1 was found to influence tumor progression and
metastasis,

whereas

FBXO4

regulated

aggressive

tumorigenic

conditions.

These

results

demonstrate that FBXO4 is a major regulator of ICAM-1 stability and that alterations in the
stability of ICAM-1 can influence therapeutic outcome in metastatic cancer

Keyword: intercellular adhesion molecule-1, E3 ligase, FBXO4, stability, metastatic breast cancer

[P02-154]
TUMOR-ASSOCIATED MESENCHYMAL STEM-LIKE CELLS PROVIDE EXTRACELLULAR
SIGNALING CUE FOR INVASIVENESS OF GLIOBLASTOMA CELLS
Seung Mo Kim¹, Eun Jung Lim¹, Young Joon Suh¹, Ki Chun Yoo¹ and Su Jae Lee²

¹Hayang University, Korea

Hyaluronic acid (HA) is abundant in tumor microenvironment and closely associated with
invasiveness of glioblastoma (GBM) cells. However, the cellular mechanism underlying HA-rich
microenvironment

in

GBM

remains

unexplored.

Here,

we

show

that

tumor-associated

mesenchymal stem-like cells (tMSLCs) contribute to abundance of hyaluronic acid (HA) in tumor
microenvironment through HA synthase-2 (HAS2) induction, and thereby enhances invasiveness of
GBM cells. In an autocrine manner, C5a secreted by tMSLCs activated ERK MAPK for HAS2
induction in tMSLCs. Importantly, HA acted as a signaling ligand of its cognate receptor RHAMM
for intracellular signaling activation underlying invasiveness of GBM cells. Taken together, our
study suggests that tMSLCs contribute to HA-rich proinvasive ECM microenvironment in GBM.

Keyword: extracellular matrix remodeling, mesenchymal stem-like cells, hyaluronic acid, hyaluronic
acid synthase-2, C5a

[P02-155]
FYN PROMOTES MESENCHYMAL PHENOTYPES OF BASAL TYPE BREAST CANCER CELLS
THROUGH STAT5/NOTCH2 SIGNALING NODE
Nayeon Shim¹, Ki-Chun Yoo¹, Min-Jung Kim², Yongjoon Suh¹ and Su-Jae Lee¹

¹Hayang University, Korea, ²Korea Institute of Radiological and Medical Sciences, Korea

Basal type breast cancer is the most aggressive and has mesenchymal features with a high
metastatic ability. However, the signaling node that determines the basal type features in breast
cancer remains obscure. Here, we report that FYN among SRC family kinases is required for the
maintenance of basal type breast cancer subtype. Importantly, FYN enhanced NOTCH2 activation
in basal type breast cancer cells through STAT5-mediated upregulation of Jagged-1 and DLL4
NOTCH ligands, thereby contributed to mesenchymal phenotypes. In addition, we found that high
levels of FYN persist in basal type breast cancer cells by a positive feedback loop between FYN
and STAT5. FYN interacted directly with STAT5 and increased p-STAT5 that further acts as a
transcription factor for FYN. Taken together, our ﬁndings demonstrate a pivotal role of FYN and
its downstream effectors in maintaining the basal type features in breast cancer.

Keyword: FYN, Basal type breast cancer, STAT5

[P02-156]
MERTK MEDIATES STAT3-KRAS/SRC-SIGNALING AXIS FOR GLIOMA STEM CELL
MAINTENANCE
Yi Zhao¹, Hyojin Eom¹, Neha Kaushik¹, Ki-Chun Yoo¹ and Su-Jae Lee¹

¹Hayang University, Korea

Receptor tyrosine kinase Mer (MerTK) has been shown to be highly expressed in Glioblastoma
multi- forme (GBM) in comparison to its healthy counterpart and is implicated in brain
tumorigenesis. Clarifying the underlying mechanism of MerTK induced invasiveness would result in
novel strategies to improve patient’s response to chemotherapeutics. In vitro and in vivo assays
were performed to exam- ine the functional role of cancer stem sell (CSC) maintenance in MerTK
associated invasiveness. In this article, we demonstrate that apart from GBM cells, MerTK is also
upregulated in GBM stem-like cells and associated with an increased infiltrative potential of brain
tumors in vivo. Silencing of MerTK suppressed the self-renewal of patient-derived GBM stem-like
cells. The signaling mechanisms by which MerTK contributes to CSC maintenance have largely
been obscure. Molecular analyses revealed that high expression of the signal transducer and
activator of transcription 3 (STAT3)- Kirsten rat sarcoma viral oncogene homolog (KRAS) and
proto-oncogene tyrosine-protein kinase SRC axis supports MerTK- induced CSC maintenance in
GBM spheroids. Furthermore, a short-hairpin RNA-mediated MerTK knock- down effectively
blocked invasiveness and N-cadherin expression in mouse xenografts. Collectively, our results
uncover a critical function of MerTK in CSC maintenance. Considering the low basal level of MerTK
expression in healthy brain cells, evaluation of MerTK as a therapeutic target should advance the
research into better therapeutics for GBM.

Keyword: MerTK, self-renewal, KRAS, STAT3, SRC

[P02-157]
KINASE ACTIVITY OF VRK2 CAN BE REGULATED BY RNA EDITING WHICH IS ALTERED IN
BREAST CANCER
Juhyun Lee¹ and Kyong-Tai Kim¹

¹Postech, Korea

Genetic information is transferred from genomic DNA to mRNA to three-dimensional proteins.
mRNAs can undergo various posttranscriptional modifications including RNA editing, which can
change the sequence of mRNA. Here we found RNA editing occurs on c.499 of human vacciniarelated kinase 2 (VRK2). Both A to G and G to A form of RNA editing can happen on this site. A
to G editing is mediated by ADAR1 and G toA editing is mediated by Apobec3A.This base change
is nonsynonymous. If the base is A, the amino acid will be I. If the base is G, the amino acid will
be V. Moreover, we found that I form of VRK2 has stronger kinase activity than V form. By
sequence analysis of cDNA and gDNA from human breast cancer samples, we found I form is
more frequent.

Keyword: RNA editing, VRK2, Breast cancer

[P02-158]
LYL1 GENE AMPLIFICATION PREDICTS POOR SURVIVAL OF PATIENTS WITH UTERINE CORPUS
ENDOMETRIAL CARCINOMA: ANALYSIS OF THE CANCER GENOME ATLAS DATA
Ji won Lee¹, Se ik Kim¹, Maria Lee¹ and Jeong-sun Seo¹

¹Seoul National University College of Medicine, Korea

Background Somatic amplifications of the LYL1 gene are relatively common occurrences in
patients who develop uterine corpus endometrial carcinoma (UCEC) as opposed to other cancers.
This study was undertaken to determine whether such genetic alterations affect survival outcomes
of UCEC. Methods In 370 patients with UCEC, we analysed clinicopathologic characteristics and
corresponding genomic data from The Cancer Genome Atlas database. Patients were stratified
according to LYL1 gene status, grouped as amplification or non-amplification. Heightened levels
of cancer-related genes expressed in concert with LYL1 amplification were similarly investigated
through differentially expressed gene and gene set enrichment analyses. Factors associated with
survival outcomes were also identified. Results Somatic LYL1 gene amplification was observed in
22 patients (5.9%) with UCEC. Patients displaying amplification (vs. non-amplification) were
significantly older at the time of diagnosis and more often were marked by non-endometrioid,
high-grade, or advanced disease. In survival analysis, the amplification subset showed poorer
progression-free survival (PFS) and overall survival (OS) rates (3-year PFS: 34.4% vs. 79.9%, P =
0.031; 5-year OS: 25.1% vs. 84.9%, P = 0.014). However, multivariate analyses adjusted for tumor
histologic type, grade, and stage did not confirm LYL1 gene amplification as an independent
prognostic factor for either PFS or OS. Nevertheless, MAPK, WNT, and cell cycle pathways were
significantly enriched by LYL1 gene amplification (P
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[P02-159]
GENE AMPLIFICATION INITIATES CANCER ADAPTATION
Ahreum Kim¹, Jong-yeon Shin² and Jeong-sun Seo³

¹Seoul National University College of Medicine, Korea, ²Seoul National University, Korea, ³Seoul
National University Bundang Hospital, Korea

DHFR gene amplification is present in MTX resistant cancer cells, and is present in acute
lymphoblastic leukemia. The region of chromosome 5q14 containing contains many genes, and
little is known about the actual genomic alterations that underlie the amplification event when the
cells are resistant under MTX condition. There is no clear way to assemble the complete structure
of amplified region using short reads, as they cannot resolve repetitive regions and identify
junction reads. Long read sequencing has the potential to overcome these limitations and allow
for complete assembly of the region. Here we propose an integrative framework to detect
structural variations (SVs), which are large, complex DNA segments involving repeats by using a
combination of technologies, including long read sequencing (PacBio SMRT), next generation
optical mapping (BioNano Irys), and high throughput chromosome conformation capture (Hi-C).
The duplication units and tandem repeats of ten genes from DHFR gene to RPS23 gene position
on chr5 (2.2Mbp) were extensively confirmed by gene expression and gene mapping. Also, the
inversion at both start and end position of amplified sequence resulted in the conversion from
homo staining region to double minute (circular form chromosome) by Bridge-breakage-fusion
cycles. Overall, more complicated interaction on intra-chromosome 5 and inversion of the
duplication unit can be the critical factor for identifying the origin of the genomic duplication
mechanism, and these findings may give new insight into the mechanism underlying the
amplification process and evolution of resistance to drugs.
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[P02-160]
THE RNA EXPRESSION BASED IMMUNE SUBTYPES AND MICRO-ENVIRONMENTAL
SIGNATURE IN NON SMALL CELL LUNG CANCER
Ahreum Kim¹, Jong-yeon Shin², Young tae Kim³ and Jeong-sun Seo⁴

¹Seoul National University College of Medicine, Korea, ²Seoul National University, Korea, ³Seoul
National University Hospital, Korea, ⁴Seoul National University Bundang Hospital, Korea

The immunologic features of the tumor microenvironment evolve to resistance of immune
checkpoint inhibitors in cancer. Characterizing the molecular immune subtyping and the microenvironment in lung cancer is necessary to understanding the involvement of immune interaction
between infiltrating immune cells and strategies to overcome resistance of immune check point
blockade. Even if many computational tools for estimating tumor microenvironment have been
developed fastest in this decade, it is still difficult to predict molecular immune subtype and
subtype-specific interactions within tumor microenvironment. In this study, we could suggest that
our clustering method with gene selection for subtyping achieved similar results to those of the
previous study, but we established a novel and concise immune subtyping approach based on
gene expression that categorizes non small cell lung cancer (NSCLC) into immune defective and
immune competent subtypes from 101 lung squamous cell carcinoma (LUSC) and 87 lung
adenocarcinoma (LUAD) tumor samples and matched noncancer control Korean samples. Through
the subtyping, it was confirmed that the several micro-environmental factors such as the
infiltration immune and stromal factors, and immune cell composition had significantly different
correlation with the LUAD and LUSC immune subtype as well as immune checkpoint expression. In
addition, we have found that LUSC had tumor-associated macrophages (TAMs) were key immune
cells of the link between inflammation and cancer micro-environment, but regulatory B cells had
immunosuppressive roles and antitumor response in LUAD micro-environment. Therefore, we have
produced the evidence for identifying immune subtype in lung cancer and its impacts on tumor
microenvironment in a subtype-specific manner would be an excellent clinical tool for assessing
LUAD and LUSC cancer types and the efficacy of immune check point inhibitor.
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[P02-161]
EXTRACELLULAR PYRUVATE KINASE M2 REGULATES CLAUDIN-1 EXPRESSION TO PROMOTE
MIGRATION IN COLON CANCER CELLS.
Seong ho Kim¹, Hyunju Kim², Dohyun Hwang², Hak suk Chung¹, Eun gyeong Yang² and So yeon
Kim¹

¹Korea Institute of Science and Technology&KIST School, Korea University of Science and
Technology (UST), Korea, ²Korea Institute of Science and Technology, Korea

Due to its metabolic reprogramming ability in cancer cells, Pyruvate kinase M2 (PKM2) has been
recognized a critical enzyme for tumor growth and survival. However, little is known about the
role of secreted PKM2 in tumor progression, considering that circulating PKM2 in serum is highly
up-regulated in cancer patients. Here, using recombinant PKM2, we provide the evidence showing
that extracellular PKM2 promotes migration of low metastatic, benign colon cancer cells by
upregulating claudin-1 protein and disrupting its cytoplasmic localization. We found that PKM2
treatment enhanced the stability of claudin-1 protein via AMPK activation. These data implicate
the critical role of claudin-1 in extracellular PKM2-mediated tumorigenesis of colon cancer cells.

Keyword: extracellular PKM2, claudin-1, migration, colon cancer

[P02-162]
GENOMIC, TRANSCRIPTOMIC AND EPIGENOMIC CHARACTERIZATION OF 50 LUNG
ADENOCARCINOMAS USING MASSIVELY PARALLEL SEQUENCING
Min-hwan Sohn¹, Jong-yeon Shin¹ and Jeong-sun Seo¹

¹Seoul National University Bundang Hospital, Korea

Lung adenocarcinoma (LUAD) is one of the major histologic types of lung cancer, which is the
leading cause of worldwide cancer death. In an effort to gain systematic understanding of LUAD,
we generated and analyzed data, a combination of genomic, transcriptomic and epigenomic
sequencing from 50 tumor/normal pairs of adenocarcinoma of lung. We detected potential
somatic driver of cancer in genes from whole exome sequencing such as TP53, FAT4, EGFR, FAT1
and KRAS as well as CDKN2A deletion, KIF5B-RET, EML4-ALK fusion from RNA sequencing and
various differentially methylated genes from targeted bisulfite sequencing (e.g. CDKN2A
hypermethylation). Transcriptomic and epigenomic aberration suggests our LUAD samples are
highly deranged in terms of DNA conformational change and chromosome instability. While we
could observe apparent link between DNA methylation and RNA expression, we could also divide
epigenomically and transcriptionally aberrated genes into sub-groups according to their
methylation phenotype (hyper/hypomethylation), CpG density and ensemble of various histone
modifications around promoter sites in normal state. Specifically, majority of genes that are
marked by trimethylated histone H3 at lysine 27 (H3K27me3) around their promoters were
subjected to hypermethylation, and we found that this event led to expressional activation of the
genes including tumor suppressor genes.
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[P02-163]
THE ROLE OF RNA EDITING IN BREAST CANCER
Minji Park¹, Keunsoo Kang² and Suhwan Chang¹

¹University of Ulsan School of Medicine, Korea, ²Dankook University, Korea

The RNA editing is becoming a widely recognized, post-transcriptional event. The RNA editing
occurs in two types, conversion of cytidine to uridine, or conversion of adenosine to inosine. The
A to I conversion is catalyze by ADAR1 (Adenosine Deaminase, RNA Acting on RNA) that
recognizes double-strand RNA. A to I RNA editing occurs largely in Alu repeats and functionally in
3’UTR region, coding sequences, and microRNA precursors. This RNA editing can result in the
recoding of the target genes and alter its expression as well as function. Emerging evidences have
concluded that ADAR1 plays a key role in human cancer. However, it’s target gene and
physiological impact are largely undefined. In this study, we hypothesized that RNA editing can
contribute to TNBC formation by altering miRNA (microRNA) binding site of 3’UTR that results in
the expression changes of tumor suppressor and/or oncogenes. To explore this idea, ADAR1 was
stably knocked-down in MDA MB 231, MDA MB 468 and MCF7 cells by the infection of shADAR1containing lentivirus. RNA sequencing was performed in control cells and shADAR1 cells, and the
change of RNA editing frequency as well as the expression level of target mRNA was analyzed. As
a result, we identified ADAR1 target candidate genes, which showed altered RNA editing and
expression after ADAR1 knockdown. We present an example, TRPM7, which is a potential ion
channel associated with hypomagnesemia with secondary hypocalcemia. The RNA editing of
TRPM7 take place in 3’UTR, that was confirmed by Sanger sequencing. Our study demonstrates
that the ADAR1 enzyme induces change in the editing level of various target genes and may have
a role in breast cancer tumorigenesis.
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[P02-164]
BIOINFORMATIC ANALYSIS USING GEO2R AND L1000CDS2 IDENTIFIES BX-795 AS A
POTENTIAL THERAPEUTIC AGENT FOR PANCREATIC CANCER
Eun A Choi¹, Yeon sook Choi¹ and Suhwan Chang¹

¹University of Ulsan School of Medicine, Korea

Pancreatic cancer is one of the most difficult cancers to cure, due to the lack of early diagnostic
tool and effective therapeutic agent. In this study, we aimed to identify novel therapeutic agent
using expression data in Gene Expression Omnibus (GEO) and L1000CDS2 pharmaco-genetic
prediction tool. In GEO, 10 microarray datasets of pancreatic cancer were selected and a list of
genes with different expression in normal and tumor was obtained. Using the list, we obtained a
list of drugs that can reverse the expression of pancreatic cancer-specific genes by L1000CDS2.
We finally selected six drugs for further analysis. The expression of drug targets was assessed and
IC50 value for each drug was measured. Based on the IC50 value, we chose BX-795 showing IC50
of 0.8μM for PDAC cells and 4μM for HPDE. BX-795 is an inhibitor of PDK1 and TBK1, which
decreased p-mTOR and p-GSK3β level whereas increased p-ERK and p-MEK. In addition, migration
of the primary cell was reduced. Altogether, we propose the BX-795 as a potential therapeutic
agent for PDAC. Ongoing experiments and future direction will be further discussed. This research
was supported by Basic Science Research Program through the National Research Foundation of
Korea(NRF) funded by the Ministry of Education (2017R1D1A1B03035293)
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[P02-165]
EPIGENETIC MODIFICATION OF NAGA ENHANCES CISPLATIN RESISTANCE IN OVARIAN
CANCER
Jung-hyuck Ahn¹ and Hye youn Sung¹

¹School of Medicine, Ewha Womans University, Korea

Although cisplatin is one of the most effective antitumor drugs for ovarian cancer, the emergence
of chemoresistance to cisplatin in over 80% of initially responsive patients is a major barrier to
successful therapy. The precise mechanisms underlying the development of cisplatin resistance are
not fully understood, but alteration of DNA methylation associated with aberrant gene silencing
may play a role. To identify epigenetically regulated genes directly associated with ovarian cancer
cisplatin resistance, we compared the expression and methylation profiles of cisplatin-sensitive and
-resistant human ovarian cancer cell lines. We identified α-N-acetylgalactosaminidase (NAGA) as
one of the key candidate genes for cisplatin drug response. Interestingly, in cisplatin-resistant cell
lines, NAGA was significantly down-regulated and hypermethylated at a promoter CpG site at
position +251 relative to the transcriptional start site. Low NAGA expression in cisplatin-resistant
cell lines was restored by treatment with a DNA demethylation agent, indicating transcriptional
silencing by hyper-DNA methylation. Furthermore, overexpression of NAGA in cisplatin-resistant
lines induced cytotoxicity in response to cisplatin, whereas depletion of NAGA expression
increased cisplatin chemoresistance, suggesting an essential role of NAGA in sensitizing ovarian
cells to cisplatin. These findings indicate that NAGA acts as a cisplatin sensitizer and its gene
silencing by hypermethylation confers resistance to cisplatin in ovarian cancer. Therefore, we
suggest NAGA may be a promising potential therapeutic target for improvement of sensitivity to
cisplatin in ovarian cancer

Keyword: Ovarian cancer, Cisplatin resistance, α-N-acetylgalactosaminidase, DNA methylation

[P02-166]
NOVEL CANCER GENE VARIANTS AND GENE FUSIONS FROM TNBC REVEALS ITS MOLECULAR
HETEROGENEITY CONSERVED IN PDX
Myeongji Kim¹, Jaeyun Jung¹, Kiwon Jang², Jung kyoon Choi² and Suhwan Chang¹

¹University of Ulsan School of Medicine, Korea, ²KAIST, Korea

Despite of improved 5-yr survival rate of breast cancer by the earlier detection and additional
therapeutic agents, triple negative breast cancer (TNBC) remains as a challenge because of the
lack of targeted drug and the higher recurrent, metastatic potential than other subtypes. In order
to identify novel druggable targets and understand its unique biology, we developed 24 patient
derived xenograft (PDX) model of TNBC. Overall success rate for the PDX generation was 45%,
which is relatively higher than ER positive cases. IHC analysis revealed conserved ER/PR/HER2
negativity with 2 exceptions between primary tumor and PDX tissues. Genomic analysis of 10
primary-PDX pair using Ion-Ampliseq cancer panel revealed high rate of variant conservation
ranging from 85.0% to 96.9%, suggesting a conserved molecular nature. Further analysis showed
44 rare variants with predicted high impact in 36 genes including Trp53, Pten, Notch1, Col1a1.
Moreover, RNA seq analysis for 24 PDXs showed total 594 gene fusions of which 163 are in-frame
including AZGP-GJC3, NF1-AARSD1. Finally, western blot analysis for oncogenic signaling proteins
indicated various degree of expression/activation, supporting heterogenous molecular nature of
TNBC PDXs. Taken together, our data suggest that TNBC PDX is a valuable preclinical model that
faithfully reflects the molecular uniqueness of individual tumors. This study is supported by a
grant from Asan Institute for Life Sciences (AILS), Asan Medical Center (grant number : 2016-691
and 2016-606)
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[P03-002]
SURFACE FUNCTIONALIZATION DEPENDENT SUBCELLULAR LOCALIZATION OF
SUPERPARAMAGNETIC NANOPARTICLE IN PLASMA MEMBRANE AND ENDOSOMES
Deepak Balaji Thimiri Govinda Raj¹ and Niamat Ali Khan²

¹Ncmm-European Molecular Biology Laboratory, Norway, ²Ku Leuven, Belgium

In our research, we elaborate the application of thermal decomposition based Fe3O4
superparamagnetic nanoparticle (SPMNP) for subcellular fractionation in cell biology context. Here,
we used thermal decomposition based seed mediated growth for the synthesis of 8 nm Fe3O4
core SPMNP. We performed surface functionalization of SPMNP with phospholipids (Pl) and
dimercaptosuccinic acid (DMSA). Surprisingly, we observed surface functionalization dependent
SPMNP localization in subcellular compartments such as plasma membrane, endosomes and
lysosomes. By using SPMNP based subcellular localization with pulse-chase methodology, we
could use SPMNP for high pure-high yield organelle (plasma membrane, endosomes and
lysosome) fractionation. Previously, several groups have used SPMNP based subcellular
fractionation to isolate endosomes and lysosomes with high purity-yield for subcellular omics. For
example using Dextran coated SPMNPs, several research groups were able to decipher endosomal
trafficking in lysosomal storage disorders. Due to generic nature of SPMNP, our methodology has
additional advantage in isolating subcellular compartments such as plasma membrane, endosome
and lysosome from any given adherent cells. With additional optimization step, our methodology
could be applied for suspension cells. In addition, our methodology does not include any acidic
treatment or antibody based pulldown and subcellular compartments are isolated under native
physiological conditions. Hence, this methodology would facilitate enzymatic studies, isolating
intact membrane protein complexes and structural studies. Thus, SPMNP that are distinctly
localized in subcellular compartments can be used as technology for subcellular fractionation that
can complement existing tools for cell biology research. As a future perspective, our methodology
can be used to isolate subcellular compartments in primary cells and can be extended to in vivo
analysis for biochemical and structural biology studies. Keywords: Superparamagnetic nanoparticle
(SPMNP),
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[P03-003]
ASSOCIATION OF GABA SHUNT PATHWAY WITH PRIMARY C:N METABOLISM AND ITS ROLE
IN MAINTAINING INTRACELLULAR GLUTAMATE BALANCE IN CYANOBACTERIA
Simab Kanwal¹ and Aran Incharoensakdi²

¹University of Kotli, Pakistan, ²Chulalongkorn University, Thailand

γ-aminobutyric acid (GABA) is a non-proteinogenic amino acid and its synthesis occurs via
glutamate decarboxylase (GAD) in cyanobacteria. GABA degradation is accomplished by sequential
actions of GABA transaminase (GABA-T) and succinic semialdehyde dehydrogenase (SSADH). The
overall pathway is known as GABA shunt and is ubiquitous in all organisms. The final product of
GABA shunt pathway is succinate that is incorporated into TCA cycle, hence closing the shunt. We
employed a fresh water, photosynthetic and non-nitrogen fixing cyanobacterium Synechocystis sp.
PCC 6803 (hereafter Synechocystis) to investigate the position of GABA shunt pathway in the
interface between nitrogen and carbon metabolism. GABA synthesis and GAD activity were
investigated in Synechocystis wild-type and ∆gad strain (a mutant strain lacking GAD activity)
grown in medium containing different nitrogenous compounds. Nitrate was the best nitrogen
source for GAD activity and GABA synthesis. Glutamate supplementation up to 10 mM for 24 h
resulted in a significant up-regulation of both GAD activity and gad transcript levels with
concomitant increase in GABA content. The mutant could not accumulate GABA at all the
conditions tested. Too high concentration of glutamate supplementation inhibited the growth of
mutant with very high levels of intracellular glutamate observed. Nitrate and glutamate
supplementation significantly increased the succinate levels inside the cells. The transcript levels of
genes involved in TCA cycle and GABA metabolism were up-regulated in ∆gad strain. The mutant
showed about 4 –fold increase in the transcript level of kgd encoding 2-oxoglutarate
decarboxylase. Another Synechocystis mutant strain over expressing GAD i.e. GADox strain was
also studied for intracellular glutamate and GABA contents. GADox strain showed improved
growth and higher GABA content when supplemented with extracellular glutamate and glucose as
carbon source. Overall results suggested that supplementation of various nitrogen sources affect
the GABA formation and also TCA cycle metabolites. The results also strengthen the role of GAD
in controlling the intracellular glutamate levels in Synechocystis.
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[P03-004]
MODELLING OF CILIOPATHY MUTATIONS IN KIDNEY CELLS SUGGESTS NOVEL ROLE FOR
BBS1 IN CELL-CELL JUNCTION REGULATION
Grace Freke¹, Marian Seda¹, Theresa Pell², James D. Porter², Wendy Rowan² and Dagan Jenkins¹

¹University College London, United Kingdom, ²Glaxosmithkline, United Kingdom

Primary cilia are non-motile organelles which protrude from the apical cell surface. They lack
biosynthesis machinery, so the macromolecules they require must be trafficked to and within the
cilium. Intraflagellar transport (IFT) facilitates the bidirectional transport of cargoes within cilia,
driven by molecular motors kinesin-2 and cytoplasmic dynein-2: at the cilium base, cargoes are
loaded onto IFT complexes and trafficked to the tip by anterograde IFT; at the tip, cargoes are
unloaded, IFT complexes remodelled and loaded with cargoes for retrograde IFT to the cilium
base. Ciliary cargoes include signaling receptors, such as GPCRs and RTKs. The primary cilium acts
as an important signaling hub in development and homeostasis. Ciliary dysfunction results in a
class of multi-systemic diseases known as ciliopathies, including the autosomal recessive BardetBiedl Syndrome (BBS), symptoms of which include kidney disease, obesity and retinal
degeneration. Over 20 causative BBS genes have been identified: BBS1 is the most common and
80% of BBS1 patients carry the M390R mutation. BBS1 is a constituent of the octameric BBSome
complex, which has postulated roles in protein trafficking to the cilium, remodelling of IFT
particles at the cilium tip and retrograde IFT. However, the precise functions of BBS1 and the
BBSome remain unclear and may extend beyond cilia. To address this, we have used CRISPR/Cas9
genome editing in renal inner medullary collecting duct (IMCD3) cells to create eight clonal
knockout Bbs1 cell lines and an M390R knockin clone. Here we present the molecular
characterisation of these cell lines at the DNA, RNA and protein levels. We also present
phenotypic studies of Bbs1-/- and M390R cell lines to provide insight into the role(s) of Bbs1.
Immunofluorescence showed ciliation was reduced by ~60% in Bbs1-/-; compared to wildtype
(WT) controls. More midbodies were detected amongst Bbs1-/- grown under ciliogenic conditions;
however, no difference was observed when subconfluent cells were grown under non-ciliogenic
conditions. These results suggest Bbs1-/- may have defects in sensing low-serum conditions,
preventing a switch from a proliferative state to a quiescent, cilium-forming state. Growth curve
analysis showed no difference in WT and Bbs1-/- population doubling times, but mutants had an
increased saturation density, possibly caused by defective growth inhibition. Contact-dependent

growth inhibition arises from signaling at junctions between adjacent cells as they become
confluent. Its loss is a hallmark of epithelial-mesenchymal transition (EMT), characterized by a
“cadherin switch” from E-cadherin to N-cadherin. Phalloidin staining suggested loss of cell-cell
junctions in Bbs1-/-. Immunofluorescence specifically demonstrated disruption of adherens
junction proteins, E-cadherin and β-catenin, and tight junction proteins, Occludin and ZO-1, in
mutants. We conclude that BBS1 may have extra-ciliary roles in the regulation of cell-cell junctions.
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[P03-005]
TRICHOSTATIN A ENHANCES OSTEOBLAST DIFFERENTIATION VIA INCREASING CANONICAL
WNT SIGNALING
Jae-Ran Seo¹, Hanna Gu¹, Hyun-Mo Ryoo¹, Kyung Mi Woo¹, Yun-Sil Lee¹ and Jeong-Hwa Baek¹

¹Seoul National University School of Dentistry, Korea

Currently, histone deacetylase inhibitors (HDIs) are used as an anti-cancer and anti-epileptic drug;
however, positive effects for bone regeneration have been reported. Enhanced acetylation of
runx2 and osterix was known to be the representative mechanism by which HDIs stimulate
osteoblast differentiation. In this study, we further examined the underlying mechanisms of HDIs’
enhancement of osteogenic differentiation by focusing on the Wnt/β-catenin signaling. To
elucidate the effects of HDIs on osteoblast differentiation, C2C12 cells were incubated with
trichostatin A (TSA) and a sub-minimal concentration of bone morphogenetic protein 2 (BMP2)
followed by alkaline phosphatase (ALP) staining, ALP activity assays, and quantitative reverse
transcription-polymerase

chain

reaction

for

bone

marker

genes.

Experimental

results

demonstrated that C2C12 cells differentiated into osteoblasts when incubated with TSA and BMP2,
but not when treated with BMP2 alone. TSA increased the expression levels of canonical Wnt
signaling-related genes and transcriptional activity of β-catenin. Among the examined canonical
Wnt ligands, TSA induced the Wnt10A gene to the highest extent. Wnt10A knockdown
suppressed TSA-induced osteogenic differentiation. In addition, HDIs repressed Smurf1 expression
in a Wnt/β-catenin signaling-dependent manner. Taken together, these results suggest that TSA
enhance osteoblast differentiation through the activation of Wnt/β-catenin signaling and
subsequent decrease in Smurf1 expression.
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[P03-006]
ECHINOCHROME A ENHANCES CARDIOMYOCYTE DIFFERENTIATION FROM MOUSE
EMBRYONIC STEM CELLS
Hyoung Kyu Kim¹, Sungwoo Cho¹ and Jin Han¹

¹Inje University, Korea

Background: Echinochrome A (Ech A) is a marine bioproduct extracted from sea urchins that has
antioxidant, antimicrobial, anti-inflammatory, and chelating effects. It is the active component of
the clinical drug histochrome. We investigated the potential use of Ech A for inducing
cardiomyocyte differentiation from mouse embryonic stem cells (mESCs). Methods: We induced
cardiomyocyte differentiation from mESCs and examined the effects of Ech A on differentiation.
We also assessed the effects of Ech A on mitochondrial mass, inner membrane potential (Δψm),
reactive oxygen species generation, and levels of Ca2+. To identify the direct target of Ech A, we
performed in vitro kinase activity and surface plasmon resonance binding assays. Results: Ech A
dose-dependently enhanced cardiomyocyte differentiation with higher beating rates. Ech A (50
μM) increased the mitochondrial mass and membrane potential but did not alter the
mitochondrial superoxide and Ca2+ levels. The in vitro kinase activity of the atypical protein
kinase C-iota (PKCι) was significantly decreased by 50 μM of Ech A with an IC50 for PKCι activity
of 107 μM. Computational protein-ligand docking simulation results suggested the direct binding
of Ech A to PKCι, and surface plasmon resonance confirmed the direct binding with a low KD of
6.3 nM. Conclusions: Ech A is a potential drug for enhancing cardiomyocyte differentiation from
mESCs through direct binding and inhibition of PKCι activity.
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[P03-007]
EFFECTS OF LONG-TERM HYPERGLYCEMIC-INDUCED CULTURE ON PROLIFERATION AND
DIFFERENTIATION OF BONE-DERIVED MESENCHYMAL STEM CELLS
Norhayati Yusop¹, Alastair Sloan J², Ryan Moseley² and Rachel Waddington J²

¹School of Dental Sciences, Universiti Sains Malaysia, Malaysia, ²Oral and Biomedical Sciences,
School of Dentistry and Cardiff Institute Tissue Engineering and Repair, Cardiff University, Cardiff,
United Kingdom

Prolongation of hyperglycaemic levels in diabetes act as an independent risk factor for short- and
long-term deterioration in the progression of microvascular damage in the affected organs.
Mesenchymal stem cells (MSCs) have been isolated from various adult tissues and organs and
demonstrate the ability to differentiate into multiple mesodermal cell types; such as osteoblasts,
adipocytes, chondrocytes, hepatocytes, and neuronal cells. In spite of recent advance in using
MSCs as key components in cell-based therapy, treating degenerative disorders, and accelerating
repair of tissue injury; studies providing an exhaustive model of glucose-induced toxicity in 2D
culture are still lacking. The actual mechanism by which high glucose levels associated with
alteration of MSC behaviour in both in vivo and in vitro systems are still unclear. Precisely, the
most strategic way to improve MSC-based therapies for skeletal repair with diabetes
complications must first embrace a deeper insight into the influence of glucose on MSCs, even
prior to their clinical administration. Therefore, this study aims to gain further understanding of
bone progenitor cells proliferation and survival, in response to hyperglycemia. It will further
elucidate if the high glucose environment significantly promotes alterations in cellular behaviour,
which relates to the cells differentiation potential. MSCs were freshly isolated from rats bone
marrow and compact bone, and further expanded in culture medium containing αMEM with 20%
heat-inactivated FBS, 1% antibiotic-antimycotic and 100μm L-ascorbic acid 2-phosphate with
supplementation of each 5.5mM and 25.0mM glucose concentration. Cells were incubated at 37°C,
5% CO2, at the density of 10,000 cells/cm2. MSCs taken from 50 population doublings (PD) of
each cell group were further selected for osteogenic and adipogenic induction. Gene expression
profiles of MSCs exposed in-vitro to hyperglycemic conditioned medium from either bone marrow
cells or compact bone cells were compared. Alizarin Red S staining and immunocytochemistry
using LipidTOX were also conducted to assess the differentiation potential of MSCs into
osteogenic and adipogenic lineages. Long-term hyperglycemic culture, followed by induction in

25.0mM osteogenic medium seems to suggest that high glucose environment has a profound
effect on increasing the expression of osteogenic markers. The qPCR analysis demonstrated that
high glucose adipogenic medium significantly induced an overall increase in expression of
adipogenic markers, FABP4, C/EBPα and LPL, with adiponectin exhibit the most prominent increase
in gene expression within a high glucose-induced environment. In fact, the long-term
hyperglycemic-induced cell culture protocol has significantly increased adipogenesis gene
expression when exposed to the adipogenic medium. Overall, the information gained from this
study assist in a better understanding of cellular and biological functions of MSCs within the
hyperglycemic-induced environment, for potential application in disease models and regenerative
therapies. Further understanding on the effects of glucose on MSCs does not only assist in
identifying and clarifying the pathophysiology of hyperglycaemia but more importantly, it provides
an alternative approach in minimising the impact that glucose has on the metabolism and the
therapeutic potential of MSC populations.
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BUBR1 DEACETYLATION AND APC15 CO-WORK IN PROMOTING MITOSIS
Si Young Choi¹ and Hyunsook Lee¹

¹Seoul National University, Korea

In mitosis, spindle assembly checkpoint (SAC) delays chromosome segregation until all
chromosomes have bi-oriented on the mitotic spindle. Kinetochores unattached to mitotic spindle
activate SAC and activated SAC is imposed by mitotic checkpoint complex (MCC) assembly. MCC
inhibits anaphase promoting complex/cyclosome (APC/C) which promotes mitosis by catalyzing
ubiquitination of cyclin B and securin. BubR1 is essential in SAC. BubR1, as a component of the
MCC, interacts with APC/C co-activator CDC20 to perturb recognition of degron by APC/C. The
mitotic role of BubR1 is regulated by post-translational modifications, one of which is acetylation
at lysine 250. We previously reported that the loss of BubR1 acetylation at lysine 250 decreases
BubR1 levels in kinetochores by ubiquitin-mediated proteolysis. It implicates that BubR1
deacetylation dissociates MCC from APC/C by APC/C mediated ubiquitination which leads to
APC/C activation. APC15, a subunit of APC/C, also mediates dissociation of MCC from APC/C. It is
proposed that APC15 continuously dissociates MCC to make SAC responsive to kinetochoremitotic spindle attachment. However, interactions and the timing between BubR1 deacetylation
and function of APC15 are unknown. Here, we show how BubR1 and APC15 co-work to silence
SAC and promote mitosis.

Keyword: BubR1, APC15, SAC, MCC, APC/C

[P03-009]
STUDYING THE FUNCTION OF BREAST CANCER SUSCEPTIBILITY GENE, BRCA2 IN
REPLICATION STRESS AT TELOMERE
So Young Joo¹, Junyeop Lee¹ and Hyunsook Lee¹

¹Seoul National University, Korea

Breast cancer susceptibility gene BRCA2 is a tumor suppressor whose mutations cause
chromosomal instability. We reported BRCA2 associates with the fidelity of telomere homeostasis
maintenance. We also showed that Brca2 depletion MEF induces telomere dysfunction, such as
telomere shortening, erosions, and end-to-end fusion. We presented that BRCA2 localizes at
telomere in S phase predicting that it has functions in telomere during replication. Importantly,
Brca2-deficient cells exhibit accumulation of common fragile sites, especially at G-rich lagging
strand. As mammalian telomeres are composed of TTAGGG repeats, they are capable of forming
secondary structures. The high order DNA structures are known to inhibit DNA replication
progression so that telomere G-rich lagging strands can be more susceptible to replication stress.
Thus, we hypothesized that BRCA2 functions in telomere homeostasis maintenance, especially at
G-rich lagging strand. With various analyses, we provide the evidence that BRCA2 and other DNA
repair factors have roles in repairing telomere replication stress caused by DNA secondary
structure. More detailed evidence is under investigation.

Keyword: BRCA2, tumor suppressor, telomere, telomere homeostasis, DNA repair

[P03-010]
LMBD1 PROTEIN INVOLVED IN CELL MITOSIS THROUGH THE REGULATION OF MICROTUBULE
FORMATION
Ming-Fu Chang¹, Chiao-Yin Sun², Hsiu-Po Wang¹ and Shin C. Chang¹

¹National Taiwan University College of Medicine, ²Chang Gung Memorial Hospital

The limb region 1 (LMBR1) domain containing 1 gene (LMBRD1) encodes proteins that belong to
the membrane protein family of lipocalin-1-interacting membrane receptors. LMBD1 is one of the
LMBRD1 gene products being demonstrated to be a moonlighting protein with multiple functions.
It is involved in the export of cobalamin from lysosomes to the cytosol by interacting with ABCD4.
In addition, LMBD1 selectively interacts with insulin receptor and regulates its endocytosis. To
explore the possible reactomes of LMBD1, we conducted LC-MS/MS-based targeted proteomics.
The results suggested that a potential involvement of LMBD1 in the cytoskeleton regulation. An
interaction between LMBD1 and tubulin was detected by immunoprecipitation assay. In addition,
LMBD1 specifically accelerated microtubule formation. Immunostaining assay also showed that
LMBD1 colocalized with microtubule in both resting and mitotic cells. Live cell imaging further
demonstrated that LMBD1 moved along the microtubule toward the plus end. In addition,
LMBRD1 knockdown caused aberrant mitotic process due to impairment of mitotic spindle
formation. In conclusion, LMBD1 plays an imperative role in regulating microtubule formation
essential for the mitotic process.

Keyword: LMBD1, moonlighting protein, microtubule formation, spindle formation, cell mitosis

[P03-011]
KDM4B REGULATES HELICOBACTER PYLORI-INDUCED INTERLEUKIN-8 PRODUCTION IN AGS
CELLS
Meng-Chen Wu¹, Yi-Chen Li¹ and Wen-Ching Wang¹

¹National Tsing Hua University

Lysine (K)-specific demethylase 4 that demethylates the repressive marks H3K9me3/me2
comprises of four members (KDM4A-KDM4D). The interleukin-8-CXCR1/2 axis plays a vital role in
gastric carcinogenesis by initiating angiogenesis and recruiting suppressive immune cells. However,
the role of KDM4 in regulating the expression of IL-8 remains unclear. In this study, we show that
the depletion of KDM4B, but not KDM4A or KDM4C, significantly decreased the IL-8 release in
AGS cells that were untreated or treated with the predominant stomach pathogen Helicobacter
pylori (H. pylori). By the use of luciferase reporter assay, IL-8 promoter activity was significantly
induced in H. pylori-infected cells. Conversely, the level of transactivation was significantly reduced
in KDM4B-knockdown cells. Transcriptomic analysis between LKO and KDM4B-knockdown cells
revealed differentially expressed genes in the stress-related functional annotations. Infection with
H. pylori had a higher level of phosphorylated c-Jun and ERK in control cells than in KDM4Bknockdown cells. Together, our results suggest that KDM4B is a crucial regulator of IL-8
transactivation.

Keyword: cancer epigenetics, inflammation, cytokine

[P03-012]
A KEY ROLE FOR NADPH OXIDASE IN A549 CELL DURING DEVELOPMENT OF LUNG FIBROSIS
Ga Young Seo¹, Hyeran Yu¹, Muthuramalingam Karthika¹, Youngmee Kim¹, Moonjae Cho¹ and
Chang Min¹

¹Jeju National University, Korea

Idiopathic pulmonary fibrosis (IPF) is a devastating disease characterized by excessive matrix
deposition that disrupts the normal architecture of the lung parenchyma. The lack of effective
therapies is arguably due to an incomplete understanding of the molecular mechanisms driving
the disease and the failure of preclinical experimental models to correctly predict the clinical
efficacy of several molecules. Fibrogenic factors, transforming growth factor (TGF)-β1 is a
multifunctional growth factor known as a key fibrogenic cytokine, regulates diverse cellular
functions including migration, proliferation, differentiation, and apoptosis. TGF-β1 is also a potent
inducer of extracellular matrix (ECM) protein synthesis and has been implicated as the key
mediator of fibrogenesis in various tissues. In addition to triggering the differentiation of
fibroblasts into myofibroblasts and the maintenance of the contractile phenotype, it also induces
EMT in A549 cells and plays a critical role in epithelial-mesenchymal transition (EMT)-mediated
organ fibrosis via canonical and non-canonical SMAD signaling. Both pathways suppress the
expression of E-cadherin by zinc-finger transcription factors such as Slug, ZEB, and Snail. Thus, an
anti-EMT approach or inhibition of TGF-β1 signaling is also considered a promising therapeutic
target in Idiopathic pulmonary fibrosis (IPF). Bleomycin is an oxidant drug and widely used as an
inducer in animal models of pulmonary fibrosis. Therefore, we examined whether a549 cells were
treated with bleomycin, a widely used experimental IPF inducer, to induce pulmonary fibrosis.
Oxidative stress is implicated as an important molecular mechanism underlying fibrosis in a variety
of organs, including the lungs. However, the causal role of reactive oxygen species (ROS) released
from environmental exposures and inflammatory in mediating fibrosis as well as how best to
target an imbalance in ROS production in patients with fibrosis is not firmly established. In this
study, we have found that the association between ROS and TGF-β1 or bleomycin-induced fibrosis
is discussed. Novel insights into the molecular basis of ROS-induced pulmonary diseases and, in
particular, lung epithelial cell death may promote the development of unique therapeutic targets
for managing pulmonary fibrosis as well as fibrosis in other organs and tumors.
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[P03-013]
BFA1 CONTROLS MITOTIC EXIT WITH MICROTUBULE STABILIZATION IN RESPONSE TO
MISALIGNED SPINDLE IN BUDDING YEAST S. CEREVISIAE
Kiwon Song¹ and Yan Li¹

¹Yonsei University, Korea

The spindle position checkpoint (SPOC) of budding yeast delays mitotic exit in response to
misaligned spindle for cell survival and maintenance of genomic stability. The current model of
mitotic exit suggested that the GTPase-activating protein (GAP) complex Bfa1-Bub2 inhibits
GTPase Tem1 to induce mitotic arrest in response to DNA damage and spindle misorientation.
However, our previous results showed that GAP activity is not necessary to block mitotic exit in
response to misaligned spindle. The molecular mechanism of how Bfa1 controls mitotic exit to
misaligned spindle remains to be elucidated. Meanwhile, other studies reported that regulation of
microtubule dynamics is critical to maintaining mitotic arrest in response to mispositioned
spindles. Here, we observed that the overexpression of Bfa1 increased the stability of astral
microtubule (aMT) and interpolar microtubule independently of its GAP activity. We also found
that the N-terminal domain of Bfa1, which can not be localized to the spindle pole body, is
important for the function of microtubule stabilization in

bub2. The stabilized microtubule

phenotypes are also observed in tem1-3, cdc15-1, dbf2-2, mob1-77 mutants that can induce
anaphase arrest at restrictive temperature, suggesting that microtubule dynamics is closely related
to the regulation of mitotic exit. Thus, these observations propose that GAP activity and SPB
localization of Bfa1 are not necessary for the SPOC function.
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[P03-014]
THE RESPONSE OF MCF-7 CELL LINE TO STROPHANTHUS HISPIDUS LEAF EXTRACTS
Joyce Aja¹, Oyedele Olaoye¹, Richard Adewole¹ and Joy Okpuzor¹

¹University of Lagos, Nigeria

INTRODUCTION: Strophanthus hispidus is a multipurpose medicinal plant with diverse medicinal
attributes. In Nigeria, decoctions of root, stem bark or leaf are used externally to treat skin
diseases, leprosy, inflammatory rheumatism and ulcers. In almost all developing countries, the cost
of orthodox medicine is so enormous such that the greater part of the population who could not
afford western treatment resort to using traditional medicine. Breast cancer is the most frequently
diagnosed life-threatening cancer in women and death rates from breast cancer in developing
countries keep increasing due to poverty. Therefore, it is imperative that studies directed towards
the development of new anticancer agents from medicinal plants be undertaken to mitigate the
high prevalence of cancer cases. MATERIALS & METHODS: This study aims to investigate the antiproliferative potentials of Strophanthus hispidus. The leaves of Strophanthus hispidus were
sourced from Oyingbo Market in Lagos metropolis. The pulverized leaves were extracted with 80 %
Methanol and then fractionated in Dichloromethane and Butanol solvent system. The crude
Methanol extract of S. hispidus was subjected to quantitative phytochemical analysis and Gas
Chromatography-Mass Spectroscopy (GC-MS) to identify the bioactive components. The crude
extract of the plant was evaluated for its antioxidant properties while both the fractions and the
crude extract were evaluated for cytotoxicity on human breast adenocarcinoma (MCF-7) cell line
using XTT assay kit. RESULTS: The quantitative phytochemical assessment indicated the presence
of flavonoids, phenols, saponins, alkaloids, reducing sugar and cardiac glycosides. The highest
value of 48.33±0.81 was obtained from alkaloids and the flavonoids had the least value of
10.9±0.13 mg / 100 ml. The GC-MS analysis of crude extract resulted in identification of 10
compounds with phenols having the highest percentage abundance and quality. The DPPH
scavenging and reducing activities of crude methanolic extract of S. hispidus was not statistically
significant (p

Keyword: Strophanthus hispidus, Chromatography-Mass Spectroscopy (GC-MS), MCF-7 cells,
Cytotoxicity,

[P03-016]
SEA HORSE (HIPPOCAMPUS ABDOMINALIS) DERIVED PEPTIDE ELICITS C2C12 MYOBLAST
DIFFERENTIATION IN VITRO
Karthika Muthuramalingam¹, Ga Young Seo¹, Hyeran Yu¹, Chang Min Choi¹, Young Mee Kim¹* and
Moonjae Cho¹

¹School of Medicine, Jeju National University, Korea

Big belly sea horse (Hippocampus abdominalis) is a well renowned marine organism used for its
pharmacological value. However, scarce data is available on its effect on muscle hypertrophy. To
our knowledge, for the first time, the seahorse was farmed in Jeju-do island and the peptides
isolated from alcalase hydrolysate of the same is investigated for its potency on mouse myoblast
(C2C12) differentiation. Cellular viability of the isolated nine peptide molecules (named P1 ~ P9)
using toxicity studies (MTT assay) for 24h, 48h and 72h with n=3 at three different peptide
concentrations (25, 50 and 100 µg/mL) showed that the metabolic state of the cells was active
and was found to be greater than 80% to that of the control, indicating that minimal or no cell
toxicity is observed. Upon examining the effect of the peptides on cellular differentiation through
microscopic observation on cellular morphology and western blot analysis, it was found out that
the P6 peptide molecule at a concentration of 100 µg/mL had potential effect on myoblast
differentiation, through enhanced activation of key myogenic regulatory proteins (MyoD, MyoG,
MHC) by the promyogenic signalling pathway (p38MAPK and AKT). Collectively, our findings
suggest that seahorse peptides can be a therapeutic remedy to intercede muscle weakness and
muscle atrophy.

Keyword: sea horse, muscle atrophy, myogenic proteins, alcalase hydrolysate, myoblast
differentiation

[P03-015]
ARGINASE II ACTIVITY CONTRIBUTES TO THE CA2+/CAMKII/ENOS AXIS BY REGULATING
CA2+ CONCENTRATION BETWEEN THE CYTOSOL AND MITOCHONDRIA IN A P32DEPENDENT MANNER
Bon-Hyeock Koo¹ and Sung Woo Ryoo¹

¹Kangwon National University, Korea

Arginase II activity contributes to reciprocal regulation of endothelial nitric oxide synthase (eNOS).
We

tested

the

hypotheses

that

arginase

II

activity

participates

in

the

regulation

of

Ca2+/Ca2+/calmodulin-dependent kinase II (CaMKII)/eNOS activation, and this process is
dependent on mitochondrial p32. Downregulation of arginase II increased the concentration of
cytosolic Ca2+ and decreased mitochondrial Ca2+ in microscopic and fluorescence-activated cell
sorting analyses, resulting in augmented eNOS Ser1177 phosphorylation and decreased eNOS
Thr495 phosphorylation through CaMKII. These changes in Ca2+ regulation were observed in
human umbilical vein endhothelial cells (HUVEC) treated with siRNA against p32 (sip32). sip32
induced to increased the cytosolic Ca2+ and then CaMKⅡ, eNOS Ser1177 phosphorylation,
However, decreased mitochondrial Ca2+, which induces enhanced NO production. L-arginine
increases cytoplasmic calcium while spermine decreases and spermine, an activator of p32,
induced to increase mitochondrial calcium and decrease cytosolic calcium. Our experiments
indicates spermine reduced CaMKⅡ, eNOS Ser1177 phosphorylation, but treated sip32 groups
were not influenced by spermine. Therefore, our finding suggest that arginase Ⅱ activity
contributes to reciprocal regulation of intracelluar calcium and endothelial nitric oxide synthase
(eNOS). This novel mechanism of between arginase Ⅱ and p32 in regulation of Ca2+- dependent
eNOS

phosphorylation

drives

arginase

activation,

mitochondrial

dysfunction,

dysfunction, and atherogenesis.
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[P03-017]
THE CISPLATIN RESISTANT MECHANISM THROUGH SIRT1 DOWNREGULATION IN NONSMALL CELL LUNG CANCER
Hyeran Yu¹, Ga Young Seo¹, Changmin Choi¹, Muthuramalingam Karthika¹, Young Mee Kim¹ and
Moonjae Cho¹

¹School of Medicine, Jeju National University, Korea

Lung cancer is the leading cause of cancer-related mortality. Cisplatin is the firstline
chemotherapeutic agent to treat NSCLC(non-small cell lung cancer) as well as various malignant
tumors. The efficacy limitation of chemotherapy is the acquired resistance. Chemoresistance to
cisplatin is affected by genetic or epigenetic changes during prolonged cisplatin treatment.
However, the mechanisms promoting or enabling drug resistance is unknown. The cisplatin
resistance cells of NSCLC exhibit an mesenchymal like cell character. And we identify that Ncadherin, vimentin of mesenchymal marker increased and E-cadherin of epithelial markers
decreased in A549/DDP(cisplatin resistant cell). And our results showed that depletion of SIRT1
contributes to inhibit apoptosis signal, caspase3, Parp, Bax. This result suggested SIRT1 expression
may be necessary to inhibit EMT and anti-apoptosis. In the recent study, low SIRT1 expression
levels were associated with poor prognostic lung cancer patients. When 1week cisplatin treated at
chemoresistant A549, SIRT1, NOX4, Cleaved Parp are downregulated and cell cycle factor, p53, p21,
Bcl-2, pro-survival factor AKT are upregulated. In addition to, cisplatin treatment induced G1 arrest
at chemoresistant A549. And we investigated about p53 ubiquitination inhibition or synthesis
induced by SIRT1 and SIRT1 downregulation mechanism at cisplatin treated cisplatin-resistant
A549. Protein and mRNA levels were investigated using western blot, RT-PCR. The cisplatin
cytotoxicity was also evaluated using MTT assay in A549 and A549/DDP cells. And proliferation of
A549 and A549/DDP cells were measured by ECIS (Electric Cell-substrate Impedance Sensing). And
cell cycle distribution of A549 and A549/DDP cells were analysed using FACS in response to
cisplatin treatment for 24hours and 1week. In conclusion, we assumed that SIRT may induce the
pro-apoptotic effect by deacetylating transcription factor in A549 and SIRT1 downregulation
induced cell cycle arrest in A549/DDP. Further studies are needed to validate NOX signals. Those
results indicate that SIRT1 and NOX4 has great potential with drug resistant cancer treatment. And
represent a novel therapeutic target to inhibit drug resistance.
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[P03-018]
THE PENTAPEPTIDE G-T-G-K-T INHIBITS INTERACTION OF CAGE AND GSK3BETA
Minjeong Yeon¹, Misun Kim¹, Jaehwan Byun¹, Yoojung Kwon¹, Yeongseo Park¹, Seungheon Lee¹
and Dooil Jeoung¹

¹Kangwon National University, Korea

We previously reported the role of cancer/testis antigen CAGE in the response to anti-cancer
drugs. CAGE increased the expression of cyclinD1, and pGSK3βSer9, an inactive GSK3β, while
decreasing the expression of phospho-cyclinD1Thr286. CAGE showed binding to GSK3β and the
domain of CAGE (amino acids 231–300) necessary for binding to GSK3β and for the expression
regulation of cyclinD1 was determined. 269GTGKT273 peptide, corresponding to the DEAD box
helicase domain of CAGE, decreased the expression of cyclinD1 and pGSK3βSer9 while increasing
the expression of phospho-cyclinD1Thr286. GTGKT peptide showed the binding to CAGE and
prevented CAGE from binding to GSK3β. GTGKT peptide changed the localization of CAGE and
inhibited the binding of CAGE to the promoter sequences of cyclin D1. GTGKT peptide enhanced
the apoptotic effects of anti-cancer drugs and decreased the migration, invasion, angiogenic,
tumorigenic and metastatic potential of anti-cancer drug-resistant cancer cells. We found that
Lys272 of GTGKT peptide was necessary for conferring anti-cancer activity. Peptides corresponding
to the DEAD box helicase domain of CAGE, such as AQTGTGKT, QTGTGKT and TGTGKT, also
showed anti-cancer activity by preventing CAGE from binding to GSK3β. GTGKT peptide showed
ex vivo tumor homing potential. Thus, peptides corresponding to the DEAD box helicase domain
of CAGE can be developed as anti-cancer drugs in cancer patients expressing CAGE.

Keyword: anti-cancer drug-resistance, CAGE, cyclinD1, GSK3β, peptides

[P03-019]
MIR-122-SOCS1 FEEDBACK LOOP REGULATES ALLERGIC INFLAMMATION AND ALLERGIC
INFLAMMATION MEDIATED TUMORIGENIC AND METASTATIC POTENTIAL OF CANCER CELLS
Yoojung Kwon¹, Misun Kim¹, Jaehwan Byun¹, Minjeong Yeon¹, Yeongseo Park¹, Seungheon Lee¹
and Dooil Jeoung¹

¹Kangwon National University, Korea

The regulatory role of suppressor of cytokine signaling 1 (SOCS1) in inflammation has been
reported. However, its role in allergic inflammation has not been previously reported. SOCS1
mediated in vitro and in vivo allergic inflammation. Histone deacetylase-3 (HDAC3), a mediator of
allergic inflammation, interacted with SOCS1, and miR-384 inhibitor, a positive regulator of HDAC3,
induced features of allergic inflammation in an SOCS1-dependent manner. miRNA array analysis
showed that the expression of miR-122 was decreased by antigen-stimulation. TargetScan analysis
predicted the binding of miR-122 to the 3′-UTR of SOCS1. miR-122 inhibitor induced in vitro and
in vivo allergic features in SOCS1-dependent manner. SOCS1 was necessary for allergic
inflammation-promoted enhanced tumorigenic and metastatic potential of cancer cells. SOCS1
and miR-122 regulated cellular interactions involving cancer cells, mast cells and macrophages
during allergic inflammation. SOCS1 mimetic peptide, D-T-H-F-R-T-F-R-S-H-S-D-Y-R-R-I, inhibited
in vitro and in vivo allergic inflammation, allergic inflammation-promoted enhanced tumorigenic
and metastatic potential of cancer cells, and cellular interactions during allergic inflammation.
Janus kinase 2 (JAK2) exhibited binding to SOCS1 mimetic peptide and mediated allergic
inflammation. Transforming growth factor- ß1 (TGF-ß1) was decreased during allergic inflammation
and showed an anti-allergic effect. SOCS1 and JAK2 regulated the production of anti-allergic TGFß1. Taken together, our results show that miR-122- SOCS1 feedback loop can be employed as a
target for the development of anti-allergic and anti-cancer drugs.
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[P03-020]
CANCER STEM CELL-LIKE PROPERTIES AND AUTOPHAGY ARE UP-REGULATED BY DDX53.
Seungheon Lee¹, Misun Kim¹, Jaehwan Byun¹, Yoojung Kwon¹, Minjeong Yeon¹, Yeongseo Park¹
and Dooil Jeoung¹

¹Kangwon National University, Korea

Although cancer/testis antigen DDX53 confers anti-cancer drug-resistance, the effect of DDX53 on
cancer stem cell-like properties and autophagy remains unknown. MDA-MB-231 (CD133+) cells
showed higher expression of DDX53, SOX-2, NANOG and MDR1 than MDA-MB-231 (CD133-).
DDX53 increased in vitro self-renewal activity of MCF-7 while decreasing expression of DDX53 by
siRNA lowered in vitro self-renewal activity of MDA-MB-231. DDX53 showed an interaction with
EGFR and binding to the promoter sequences of EGFR. DDX53 induced resistance to anti-cancer
drugs in MCF-7 cells while decreased expression of DDX53 by siRNA increased the sensitivity of
MDA-MB-231 to anti-cancer drugs. Negative regulators of DDX53, such as miR-200b and miR-217,
increased the sensitivity of MDA-MB-231 to anti-cancer drugs. MDA-MB-231 showed higher
expression of autophagy marker proteins such as ATG-5, pBeclin1Ser15 and LC-3I/II compared
with MCF-7. DDX53 regulated the expression of marker proteins of autophagy in MCF-7 and
MDA-MB-231 cells. miR-200b and miR-217 negatively regulated the expression of autophagy
marker proteins. Chromatin immunoprecipitation assays showed the direct regulation of ATG-5.
The decreased expression of ATG-5 by siRNA increased the sensitivity to anti-cancer drugs in
MDA-MB-231 cells. In conclusion, DDX53 promotes stem cell-like properties, autophagy, and
confers resistance to anti-cancer drugs in breast cancer cells.

Keyword: DDX53, EGFR, anti-cancer drug-resistance, autophagy, stem cell-like properties

[P03-021]
CD9 REGULATES MIGRATION AND INVASION OF SENESCENT HUMAN PRIMARY CELLS
Eok-Cheon Kim¹, Min-Ah Choi¹, Youlim Son¹, Eun-Ji Jo¹ and Jae-Ryong Kim¹

¹College of Medicine, Yeungnam University, Korea

CD9, a member of the tetraspanin family, regulates multiple cellular events, including adhesion,
migration, invasion, proliferation and survival. Senescent cells have several characteristics, such as
increased resistance to apoptosis, enzymatic activity of senescence-associated β-galactosidase
(SA-β-GAL) and senescence-associated secretory phenotype (SASP) containing metalloproteases.
In our previous study, we found that CD9 was upregulated in senescent human primary cells. In
this study, we investigated the effect of CD9 on migration and invasion of senescent cells. We
observed that senescent human primary cells revealed increased migration and invasion
compared to young cells using the transwell cell migration assay. Knockdown of CD9 with CD9
siRNA in senescent cells decreased migration and invasion. Moreover, we found that CD9
knockout mice showed a decrease in microvascular sprouting from aortic vessels compared to
wild-type mice. These results indicate that cellular senescence increases migration and invasion of
human primary cells and CD9 might play an important role in the regulation of migration and
invasion of senescent primary cells.
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[P03-022]
MIR-30A-CAGE-P53 AXIS REGULATES THE RESPONSE TO ANTI-CANCER DRUG.
Misun Kim¹, Jaehwan Byun¹, Yoojung Kwon¹, Minjeong Yeon¹, Young Park¹, Seungheon Lee¹ and
Dooil Jeoungd¹

¹Kangwon National University, Korea

We have previously reported the role of miR-217 in anti-cancer drug-resistance. miRNA array and
miRNA hybridization analysis predicted miR-30a-3p as a target of miR-217. miR-30a-3p and miR217 formed a negative feedback loop and regulated the expression of each other. Ago1
immunoprecipitation and co-localization analysis revealed a possible interaction between miR30a-3p and miR-217. miR-30a-3p conferred resistance to anti-cancer drugs and enhanced the
invasion, migration, angiogenic, tumorigenic, and metastatic potential of cancer cells in CAGEdependent manner. CAGE increased the expression of miR-30a-3p by binding to the promoter
sequences of miR-30a-3p, suggesting a positive feedback loop between CAGE and miR-30a-3p.
miR-30a-3p decreased the expression of p53, which showed the binding to the promoter
sequences of miR-30a-3p and CAGE in anti-cancer drug-sensitive cancer cells. Luciferase activity
assays showed that p53 serves as a target of miR-30a. Thus, the miR-30a-3p-CAGE-p53 feedback
loop serves as a target for overcoming resistance to anti-cancer drugs.

Keyword: miR-30a, CAGE, p53, anti-cancer drug

[P03-023]
THE ROLE OF DDX53 IN CANCER STEM CELL-LIKE PROPERTIES BY BINDING TO SOX-2
Yeongseo Park¹, Jaehwan Byun¹, Misun Kim¹, Yoojung Kwon¹, Minjeong Yeon¹, Seungheon Lee¹
and Dooil Jeoung¹

¹Kangwon National University, Korea

This study investigated the role of cancer/testis antigen DDX53 in regulating cancer stem cell-like
properties. DDX53 shows co-expression with CD133, a marker for cancer stem cells. DDX53
directly regulates the SOX-2 expression in anticancer drug-resistant Malme3MR cells. DDX53 and
miR-200b were found to be involved in the regulation of tumor spheroid forming potential of
Malme3M and Malme3MR cells. Furthermore, the self-renewal activity and the tumorigenic
potential of Malme3MR-CD133 (+) cells were also regulated by DDX53. A miR-200b inhibitor
induced the direct regulation of SOX-2 by DDX53 We therefore, conclude that DDX53 may serve
as an immunotherapeutic target for regulating cancer stem-like properties of melanomas.

Keyword: cancer stem cell-like properties, anti-cancer drug-resistance, SOX-2

[P03-024]
BRCA2 : A GUARDIAN OF TELOMERIC INTEGRITY.
Jiho Mo¹ and Hyunsook Lee¹

¹Seoul National University, Korea

Telomere is a nucleoprotein structure which protects chromosomal ends from DNA Damage
Response. Its integrity is essential part of cell. Disruption of telomeric structure causes senescence
or crisis – rampant apoptosis. Ironically, the nature of Telomere is impeditive for keeping its
homeostasis. Highly repetitive sequence –TTAGGG- and its chromatin structure makes telomere a
knotty region to replicate. Previously we reported that Breast Cancer Susceptibility gene 2 (BRCA2)
which is a head chief in homologous recombination pathway locates to telomere especially in Sphase when telomere replication is ongoing and Exon11 truncation of BRCA2 causes telomeric
instability such as fragile telomere & telomere sister chromatid exchange (T-SCE). But the
molecular mechanism underneath needs to be unveiled. Here, we present data showing how
BRCA2 is involved in keeping telomere integrity.
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[P03-025]
ANTI-ANGIOGENIC EFFECT OF A NOVEL COMPOUND ISOLATED FROM MARINE FUNGUS
PENICILLIUM STECKII ON HUMAN ENDOTHELIAL HYBRID EA.HY926 CELLS
Young-Sang Kim¹, Min Hee Jo¹, Sung Gyun Ryu¹, Yeon Jeong Choi¹ and Sun Joo Park¹

¹Pukyong National University, Korea

The marine fungus has been concerned as an interesting source of new pharmaceuticals. In this
study, we investigated first the anti-proliferative effect of KB2, a secondary metabolite of a marine
Penicillium steckii, against human endothelial hybrid EA.hy926 cells. KB2 inhibited the proliferation
of EA.hy926 cells through S phase arrest and apoptosis induction in the presence or absence of
VEGF stimuli. KB2 induced the activation of the tumor suppressor p53 and the Cdk inhibitor p21,
whereas inhibited S phase-positive downstream regulators cyclin-Cdk complexes. KB2-induced
apoptosis was also associated with downregulation of anti-apoptotic protein Bcl-2 and
upregulation of pro-apoptotic protein Bax. Additionally, KB2 treatment effectively inhibited VEGFinduced migration and capillary tube formation of EA.hy926 cells by inhibiting VEGFR2
phosphorylation and its downstream protein kinases including Akt, Erk, Fak, and Src. Therefore,
these findings suggest that marine fungus penicillium steckii-derived KB2 would be a potential
candidate for developing anti-angiogenic agents for the treatment of cancer and angiogenesisrelated diseases.

Keyword: KB2, Marine fungus, VEGF, Anti-proliferation, Anti-angiogenesis

[P03-026]
IDENTIFICATION OF BUBR1 AND ITS FUNCTIONAL DISSECTION IN ZEBRAFISH
Jiho Park¹ and Hyunsook Lee¹

¹Seoul National University, Korea

The Spindle Assembly Checkpoint (SAC) is a signal transduction pathway that ensure genome
fidelity. BubR1 is a SAC protein that play central roles in mitosis. This checkpoint protein is
conserved in eukaryotes, yet considerable differences among species exist. Unlike other
vertebrates, interestingly, zebrafish has two BubR1s: BubR1-N and BubR1-C. Until now, functions
of zebrafish BubR1s in mitosis have been uncovered. Here we show that depletion of BubR1-N
results in shortened mitotic timing and increase of lagging chromosomes. Moreover, we found
that BubR1-N has acetylation sites that may be involved in regulating SAC signaling, like its
orthologue in mammals. While the BubR1-N play the roles in SAC signaling, the BubR1-C does
not. However, kinetochore localization of BubR1-C indicates that BubR1-C has different roles in
mitosis. Future studies involve investigating knock-out phenotypes of two different forms of
zebrafish Bubr1s. This will lead us to understand the evolution of BubR1 and its function in
vertebrates.
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[P03-027]
PRO-ANGIOGENIC ACTIVITY OF COUMESTROL ON HUMAN ENDOTHELIAL HYBRID CELL LINE
EA.HY926
Min Hee Jo¹, Young-Sang Kim¹, Sung Gyun Ryu¹, Sung Ho Baek¹ and Sun Joo Park¹

¹Pukyong National University, Korea

Angiogenesis is the formation of new blood vessels form pre-existing vessels. Recent studies have
shown that intracellular reactive oxygen species (ROS) as well as extracellular stimuli such as VEGF,
PDGF, and FGF induce well angiogenesis. Coumestrol, a phytoestrogen with high estrogenic
potency, has been also assessed to regulate intracellular ROS. In this study, we investigated that
the angiogenic effect of coumestrol on human vascular endothelial cells, EA.hy926. We found that
coumestrol increased total branching length and mesh number of the EA.hy926 cells in the dosedependent manner in vitro tube formation assay. In addition, coumestrol was found to increase
ROS level in the EA.hy926 cells and the coumestrol-induced increase in the ROS level and the
tube formation were decreased by treatment of cells with the antioxidant, DPI or NAC. These
results suggest that coumestrol induces tube formation in the EA.hy926 cells through the increase
in ROS level and may be a potential candidate for pro-angiogenic agent.
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[P03-028]
INDUCTIVE ROLES OF GS28 ON SODIUM NITROPRUSSIDE-INDUCED CELL DEATH IN
CERVICAL CARCINOMA CELLS
Do Eun Rim¹, Jee Won Kim¹, Oh-Joo Kwon¹ and Seong-Whan Jeong¹

¹College of Medicine, The Catholic University of Korea, Korea

We observed the decreased expression of GS28 (golgi SNAP receptor complex 1) in ischemic
hippocampus of rat brain. GS28 is involved in ER-golgi transport of proteins synthesized in ER, but
almost unknown in another role. In this study, we examined the role of GS28 and its molecular
mechanisms on sodium nitroprusside (SNP)-induced cell death in human cervical carcinoma cells
(Hela). GS28 siRNA-transfected (K/D) cells showed significant resistance against cytotoxicity in cells
treated with SNP, compared with that of control cells. Photodegraded SNP induced cytotoxicity
with the same pattern as that of SNP, but SNAP (NO donor) did not show the activity.
Pretreatment with deferoxamine (DFO) inhibited the cytotoxicity, which indicates that primarily
iron rather than nitric oxide from SNP contributes to the cell death. Pretreatment with ERK1/2
inhibitor (SCH772984) blocked the resistance in GS28 siRNA-transfected (K/D) cells treated with
SNP, and the resistance was also blocked in cells co-transfected with GS28 and ERK1 siRNA. Levels
of ERK phosphorylation were higher in GS28 K/D cells compared with control cells in immunoblot
analysis, which was maintained in cells treated with SNP. Pretreatment with pan-caspase inhibitor
had no effect on cytotoxicity both of the control and GS28 K/D cells treated with SNP. But
pretreatment with autophagy inhibitor (3MA) and co-transfection with ATG5 siRNA blocked the
resistance against cytotoxicity in GS28 K/D cells, which was corresponding to pattern of LC-3 and
p62 in immunoblot. The patterns of LC3 and p62 also corresponded to that in cells co-transfected
with GS28 and ERK1 siRNA. Taken together, GS28 has an inductive role on SNP-induced cell death
via inhibition of ERK and autophagic processes in human cervical carcinoma cells.
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[P03-029]
INHIBITION OF AUTOPHAGY PREVENTS DISASSEMBLY OF PRIMARY CILIUM
Yunash Maharjan¹ and Raekil Park²

¹Wonkwang University, Korea, ²Gwangju Institute of Science and Technology, Korea

Disassembly of primary cilium is a dynamic process carried out by ciliated cells before re-entering
the cell cycle for relocation centrioles to opposite poles of cell cortex for mitosis. Serum-starvation
followed by serum-restimulation in a cell culture system is commonly employed method for the
studies related with primary cilium disassembly. Here, we show that gradual subsiding of
autophagy during serum-restimulation is a dynamic process and it is strongly correlated with
disassembly of primary cilium. Activation or inhibition of autophagy during serum-restimulation
prevented reduction in ciliated cells. Even though, autophagy activity is gradually decreased
during serum-restimulation, forced inhibition of autophagy in this condition prevented
disassembly of primary cilium. Autophagy inhibitors such as chloroquine, U18666A and 3methyladenine retained both the ciliated cells and cilia length, suggesting that inhibition of
autophagy during serum-restimulation prevented disassembly of primary cilium. In contrast,
rapamycin treatment during serum-restmulation retained ciliated cells with shortened cilium.
These results suggested that activation or forced inhibition of autophagy during serumrestimulation prevented disassembly of primary cilium through different mechanism. Taken
together, our study revealed a previously uncharacterized role of autophagy pathway on
disassembly of primary cilium.
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[P03-030]
RISPERIDONE ATTENUATED TREK-2-MEDIATED APOPTOTIC CELL DEATH IN HEK293A CELLS
Kee Ryeon Kang¹ and Gyujin Sim¹

¹Gyeongsang National University College of Medicine, Korea

TREK-2, two-pore potassium channel protein, was known to be inhibited its activity by
antipsychotic chlorpromazine. However, the underlying mechanisms between TREK-2 and
psychiatric disorders such as schizophrenia are still unclear. It is well known that antipsychotics
have anti-apoptotic effects in various cell types. To understand the role of TREK-2 involved in the
pathophysiology of schizophrenia, over-expressed rat TREK-2 in 293A cells (293A-rTREK-2) were
treated with risperidone, atypical anti-psychotics, and observed its protective effects against
apoptotic cell death. We found that the expression of TREK-2 could elicit the activation of ERK
activities, and induce PARP cleavage in 293A-rTREK-2 cells up to 48 h after the drug treatment.
Furthermore, we also observed that the effect of risperidone in 293A-rTREK-2 cells correlated with
the increased sub-G1 phase of the cell cycle by FACS analysis. Thus, it is demonstrated that TREK2 expression could induce apoptotic cell death by abolishing anti-apoptotic effects of risperidone
through ERK pathway.
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[P03-031]
STUDY OF THE NST1 FUNCTION ON P-BODY ASSEMBLY IN SACCHAROMYCES CEREVISIAE
Yoonjeong Choi¹ and Kiwon Song¹

¹Yonsei University, Korea

Processing body(P-body) is one of the mRNP granules conserved in all eukaryotic cells, which
consists of mRNA and mRNA decay protein complex containing decapping enzyme, deadenylase,
nuclease etc. In presence of various kinds of stresses, P-bodies are strongly accumulated and
function as a post-transcriptional regulation center while P-bodies are disassembled when the
stress is alleviated. Although assembly and disassembly of P-bodies should be controlled properly
in response to stresses, the mechanism of P-bodies assembly and disassembly is still elusive. In
this study, using Saccharomyces cerevisiae as a model organism, we observed that Nst1,
previously reported as an adaptor-like protein allowing the cross-talk between MAP kinase
pathways in stress conditions, was also localized in P-bodies in the glucose depleted stationary
phase cells. Additionally, we found P-body marker proteins such as Dcp2, Dhh1, and Xrn1 are
strongly accumulated in the Nst1 overexpressed cells whereas another mRNP granule component
such as stress granule marker protein Pab1 was not. These results greatly suggest that Nst1 is a
regulator specifically involved in P-body assembly in response to stresses.
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[P03-032]
AUGMENTING NRF2 PREVENTS DIFFERENTIATION OF HUMAN EMBRYONIC STEM CELLS IN
FGF WITHDRAWN CULTURE CONDITION
So-Jung Kim¹, Hyeong-Jun Han¹, Soo Kyung Koo¹ and Jung-Hyun Kim¹

¹1Division of Intractable Diseases, Korea

Nrf2, a key regulator of redox homeostasis in mammalian cells, has been shown to contribute to
adult stem cell proliferation and maintain stemness. However, the role of Nrf2 in human
embryonic stem cells (hESC) has not been elucidated yet. To understand the role of Nrf2 in the
maintenance of pluripotency and induction of differentiation of hESC, we generated Keap1
knockout, a negative regulator of Nrf2 by using a CRISPR-Cas9 system. We found that
augmenting Nrf2 maintained pluripotency in FGF withdrawn culture condition of hESC shown by
AP staining. In addition, RNA- seq data analysis revealed that pluripotent markers were
significantly elevated in the embryonic body (EB) of Keap1KO cells compared to WT, however,
endoderm and ectoderm markers were significantly down-regulated in keap1KO EB. Interestingly,
unlike to other lineage markers, mesodermal markers such as Brachyury and Myogenin were
highly elevated in keap1KO EB. In conclusion, we expect that Nrf2 plays an important role in
controlling of pluripotency and differentiation of hESC.
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[P03-033]
USP47 PARTICIPATES CELLULAR SIGNALING PATHWAY BY DEUBIQUITINATION OF RPS2
Jinhong Cho¹, Sang Chul Shin¹, Eunice Eunkyeong Kim¹, Young Sook Yoo¹ and Eun Joo Song¹

¹KIST, Korea

Ubiquitination status of some cellular proteins can be a significant signal in regulating cellular
pathway, including cell cycle progression, cell proliferation, DNA repair system, oxidative stress
response and ribosomal stress response. Thus, deubiquitinating enzyme is also involved in these
cellular pathways by deubiquitinating cellular proteins. USP47, a member of USP family, is known
to regulate cell survival by interacting with β-TRCP, an E3 ligase of SCF complex and base excision
repair by maintaining steady-state levels of nuclear DNA polymerase β involved in DNA repair.
Recent study reveals that stable knockdown of USP47 inhibits tumor growth. In this study, we
found that USP47 participated cellular signaling pathways through its DUB activity. To identify the
regulatory

mechanism,

we

identified

RPS2

as

an

interacting

protein

of

USP47

by

immunoprecipitation. In addition, RPS2 was deubiquitinated by USP47. These findings indicate
that RPS2 is a substrate of USP47 DUB activity. With this result, we indicate that USP47 would
have an important role in regulating cellular pathway through its DUB activity.
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[P03-034]
DIFFERENTIAL ANTI-PROLIFERATIVE EFFECT OF 1.7 GHZ RADIOFREQUENCY
ELECTROMAGNETIC FIELDS ON HUMAN ADIPOSE-DERIVED STEM CELL AND HUH7 CANCER
STEM CELL
Kyeongrae Min¹, Nam Kim², Hyung-Do Choi³, Yun-Sil Lee⁴ and Kiwon Song¹

¹Yonsei University, Korea, ²Chungbuk National University, Korea, ³Electronics and
Telecommunications Research Institute, Korea, ⁴Ewha Woman’S University, Korea

Due to the rapid improvements in the technology of mobile phone, we are daily exposed to LTE
1.7 GHz RF-EMF, but its biological effects have not been clarified. In particular, the responses of
adult stem cells and cancer stem cells to LTE 1.7 GHz RF-EMF are not much characterized,
although adult stem cells play key roles for body physiology and cancer stem cells are a main
cause of cancer development and recurrence. In this study, we investigated the cellular effect of
1.7 GHz RF-EMF of LTE range on human adipose-derived stem cells (ASC) and the cancer stem
cell (CSC) population of Huh7 from hepatocellular carcinoma. When continuously exposed to 1.7
GHz RF-EMF at 1 W/kg for 72 h, the proliferation of both ASC and cancer stem cells of Huh7 were
decreased: 8% compared to the control in ASC and 30% compared to control in cancer stem cells
of Huh7. These results suggest the cancer stem cells are highly more sensitive to 1.7 GHz RF-EMF
than normal adult stem cells. We are currently comparing the effects of 1.7 GHz RF-EMF on ASC
and CSC of Huh7 with those on normal fibroblast IMR-90 cells

Keyword: 1.7 GHz radiofrequency electromagnetic fields (RF-EMF), Adult stem cell, Adiposederived Stem Cell, Cancer Stem Cell, Huh7

[P03-035]
CERULOPLASMIN REGULATION OF OXIDATIVE STATUS AND APOPTOSIS IN HUMAN
LEUKOCYTES
Ekaterina Golenkina¹, Galina Viryasova¹, Galina Sud'Ina¹ and Alexey Sokolov²

¹Lomonosov Moscow State University, Russia, ²Saint-Petersburg State University, Russia

Polymorphonuclear leukocytes (PMNLs, neutrophils) play a major role in the initiation and
resolution of the inflammatory response. Human ceruloplasmin (CP, ferro:O2-oxidoreductase) is
abounding in plasma glycosylated multi-copper ferroxidase that is synthesized primarily in the
liver. Its physiological role is not limited to copper deposition and transport. Being the positive
acute-phase protein, ceruloplasmin plays a significant role in the development of immune
responses. Previously we reported that CP inhibits 5-lipoxygenase and a number of serine
proteases of leukocyte origin related to inflammatory and septic processes. This work is a
comparative study of the in vitro effects of ceruloplasmin and its derivatives, both physiologic and
synthetic, on neutrophil oxidative status and lifespan. Holo-ceruloplasmin, its demetallized (apo-)
and partially proteolyzed forms, and synthetic free peptides RPYLKVFNPR (883–892) and
RRPYLKVFNPRR (882–893) were investigated. CP was isolated from heparin-stabilized plasma of
healthy donors. Proteolyzed CP (CPprot) was obtained after limited proteolysis with human
thrombin. Apo-CP was prepared by treating the holo enzyme with copper-chelating agents. It was
shown that in contrast to other CP derivatives investigated, the intact enzyme and the product of
its partial hydrolysis have a pronounced effect on PMNL oxidative status. Our results indicate, that
being effective superoxide radical scavenger, ceruloplasmin induces an immediate sharp increase
in other intracellular oxidants, at least in experimental conditions. The ability of CP to exhibit both
anti-oxidant and pro-oxidant properties persists after its partial proteolysis. Indeed, we observed a
significant increase in the fluorescence emission of the DCF oxidation product when CP or CPprot
were added to PMNLs. At the same time, the synthetic peptides weakly inhibited the generation
of intracellular oxidants. Contrary to the unidirectional effect on PMNL oxidant status, intact and
partially proteolyzed CP acted differently on delayed apoptosis. The inhibition of apoptosis we
observed in the presence of CP occurred whether PMNLs were exposed to TNF-α or not. The
mode of apoptosis regulation by CPprot, as well as other products of enzyme hydrolysis, switches
from inhibition to activation in the presence of TNF-α. The mechanisms of superoxide elimination
by CP are not completely clear, but could be linked to the oxidative activity of copper atoms, even

it was shown by us that inorganic copper, when added to the cells in relevant concentrations, did
not exert the same influence on PMNL oxidative or apoptotic status. TNF-α plays a critical role in
modulating acute and chronic inflammation, largely due to its ability to stimulate myeloperoxidase
(MPO) synthesis and secretion. CP and its derivatives differ in their ability to inhibit MPO
peroxidase activity. It was found that partial proteolysis of CP dramatically reduces the inhibitory
function of MPO on CP without disturbing its ferroxidase activity. CPprot cannot inhibit the
peroxidase activity of MPO, but retains ferroxidase activity. Hereby we presented a potential
mechanism associated with the change of oxidative status and activation of apoptosis in human
neutrophils by CP and its derivatives.
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[P03-036]
MIR-335 INCREASES THE EXPRESSION OF HDAC3 BY TARGETING SIAH2 AND CONFERS
SENSITIVITY TO ANTI-CANCER DRUGS
Jaehwan Byun¹, Misun Kim¹, Yoojung Kwon¹, Minjeong Yeon¹, Yeongseo Park¹, Seungheon Lee¹
and Dooil Jeoung¹

¹Kangwon National University, Korea

We previously reported the role of histone deacetylase 3 (HDAC3) in response to anti-cancer
drugs. The decreased expression of HDAC3 in anti-cancer drug-resistant cancer cell line is
responsible for the resistance to anti-cancer drugs. In this study, we investigated molecular
mechanisms associated with regulation of HDAC3 expression. MG132, an inhibitor of proteasomal
degradation, induced the expression of HDAC3 in various anti-cancer drugresistant cancer cell
lines. Ubiquitination of HDAC3 was observed in various anti-cancer drug-resistant cancer cell lines.
HDAC3 showed an interaction with SIAH2, an ubiquitin E3 ligase, that has increased expression in
various anticancer drug-resistant cancer cell lines. miRNA array analysis showed the decreased
expression of miR-335 in these cells. Targetscan analysis predicted the binding of miR-335 to the
3-UTR of SIAH2. miR-335-mediated increased sensitivity to anti-cancer drugs was associated with
its effect on HDAC3 and SIAH2 expression. miR-335 exerted apoptotic effects and inhibited
ubiquitination of HDAC3 in anticancer drug-resistant cancer cell lines. miR-335 negatively
regulated the invasion, migration, and growth rate of cancer cells. The mouse xenograft model
showed that miR335 negatively regulated the tumorigenic potential of cancer cells. The downregulation of SIAH2 conferred sensitivity to anti-cancer drugs. The results of the study indicated
that the miR-335/SIAH2/HDAC3 axis regulates the response to anti-cancer drugs.
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[P03-037]
TONEBP REGULATES PCNA POLYUBIQUITINATION AND FORK REVERSAL IN RESPONSE TO
DNA DAMAGE THROUGH INTERACTION WITH SHPRH AND USP1
Hyun Je Kang¹, Hyun Park¹, Eun Jin Yoo¹ and Jun Ho Lee¹

¹UNIST, Korea

Polyubiquitination of proliferating cell nuclear antigen (PCNA) regulates the error-free template
switching mechanism for bypassing DNA lesions during DNA replication. PCNA polyubiquitination
is critical for maintaining genomic integrity; however, the underlying mechanism is poorly
understood. Here, we demonstrate that tonicity-responsive enhancer-binding protein (TonEBP)
regulates PCNA polyubiquitination in response to DNA damage. TonEBP was recruited to DNA
damage sites with bulky adducts and sequentially recruited the E3 ubiquitin ligase SHPRH,
followed by the deubiquitinase USP1, to DNA damage sites in correlation with the dynamics of
PCNA polyubiquitination. Consistently, TonEBP was required for replication fork reversal in
response to DNA damage. The Rel-homology domain of TonEBP, which encircles DNA, was
essential for the interaction with SHPRH and USP1, PCNA polyubiquitination, and cell survival after
DNA damage. The present findings suggest that TonEBP is an upstream regulator of PCNA
polyubiquitination and the DNA damage bypass pathway.
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[P03-039]
A STUDY ON FEATURE OF CARDIOMYOCYTES DERIVED FROM INDUCIBLE PLURIPOTENT
STEM CELLS(IPSCS)
Min-Jung Kim¹, Yong Guk Kim¹, Soyeong Kang¹, Dabin Seong¹, Ho Kim¹, Jounghee Baek¹, Seul-Gi
Oh¹, Joon Ho Eom¹, Ki Dae Park¹ and Chiyoung Ahn¹

¹National Institute of Food and Drug Safety Evaluation, Korea

Induced pluripotent stem cells (iPSCs) are expected to yield novel therapies. For the clinical
application of iPSCs a comprehensive understanding of characterization and quality control about
differentiation from iPSCs are required. In this study, undifferentiated iPSCs were incubated in
feeder-free culture medium and differentiated to cardiomyocytes in optimal condition that
0.5~1x10 6 cells/well and matrigel were required. In order to characterize iPSCs-derived
myocardial cells, we observed their expression of markers and morphological changes during
differentiation. The differentiation period was 20 days from day -4 until day 15 when beating
started.

Each

stage

of

differentiation

was

investigated

by

qPCR,

Western

blot,

immunocytochemistry and flowcytometry with iPSC markers (OCT4, nanog, SOX2, and SSEA4),
mesoderm markers(MSX-1, ISLET1), and cardiomyocyte markers(cTnT, MYL7, MYH7, TBX5). During
differentiation expression of iPSC markers was decreased but cardiomyocyte markers were
increased. Mesoderm markers have the highest expression in middle stage of differentiation.
These results shows that OCT4, cTnT, MYH7, ISLET 1 could play a role as quality control marker of
iPSC derived cardiomyocyte. Taken together we suggest OCT4 could be used as an indicator for
purity test, cTnT and MYH7 as an indicator for identity test, and ISLET 1 as an indicator of in
process control. Additional experiments were conducted to establish the assessment methods and
representative markers of differentiated myocardial cells from iPSCs.
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[P03-040]
THE ROLE OF PDCD5 IN ENDOTHELIAL HOMEOSTASIS
Seung-Hyun Lee¹, Jaesung Seo¹, Soo-Yeon Park¹, Mi-Hyeon Jeong¹, Mi Jeong Kim¹, Sooyeon Lee¹,
Jung-Yoon Yoo¹, Su-Bhin Jang¹ and Ho-Geun Yoon¹

¹Yonsei University College of Medicine, Korea

The endothelium has a crucial role in vascular homeostasis. The role of programmed cell death 5
(PDCD5) in the endothelium has not been revealed. We evaluated the role of PDCD5 in the
endothelium and atherosclerosis progression. We conducted a study using a partial carotid
ligation model of endothelial-specific PDCD5 knockout (cKO) mice. Also, we examined signal
transduction for PDCD5 in human umbilical vein endothelial cells (HUVECs). Then, we investigated
correlations between serum PDCD5 and various markers of atherosclerosis in samples taken from
the Cardiovascular and Metabolic Disease Etiology Research Center - HIgh Risk Cohort (CMERC-HI)
Trial. PDCD5cKO mice showed significantly reduced vascular remodeling compared with wild-type
mice after partial carotid ligation. Wild-type PDCD5 competitively inhibited interaction between
HDAC3 and AKT, but PDCD5L6R, an HDAC3 binding-deficient mutant, did not. SiRNA knockdown
of PDCD5 accelerated AKT and eNOS phosphorylation and nitric oxide (NO) production in
HUVECs. In ex vivo mouse aortic ring angiogenesis assays, PDCD5cKO mice had significantly
increased numbers of microvessel segments compared with wild-type mice, and microvessel
sprouting was not inhibited by a monoclonal antibody against vascular endothelial growth factor.
Finally, we found that serum PDCD5 levels reflect endothelial NO production, and are correlated
with diabetes mellitus, high density lipoprotein cholesterol, and coronary calcium in human
participants. Endogenous PDCD5 negatively regulates the HDAC3-AKT signaling and NO
production in endothelium. Serum PDCD5 not only reflects atherosclerosis progression, but itself
leads to endothelial dysfunction. Therefore, we conclude that PDCD5 is associated with
endothelial dysfunction and may be a novel therapeutic target in atherosclerosis.
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[P03-041]
IN VIVO LONGITUDINAL IMAGING OF TRANSPLANTED BONE MARROW CELL TO VISUALIZE
ENGRAFTMENT AND MULTI-LINEAGE DIFFERENTIATION
Soyeon Ahn¹, Kibaek Choe¹, Bongihn Koh¹, Eunjoo Song¹, Howon Seo¹, Injune Kim¹ and Pilhan
Kim¹

¹Korea Advanced Institute of Science and Technology (KAIST), Korea

Bone marrow (BM) is a soft and flexible tissue inside the bone. Hematopoietic stem cells in BM
support the production of functional blood cells maintaining multi-lineage differentiation
capability to various progenitor cells. With its vital role in maintaining homeostasis of circulatory
and immune system, BM is actively utilized in clinical situations in the form of bone marrow
transplantation (BMT) for patients of various blood cell disorders such as leukemia, anemia, and
multiple myeloma. However, despite its significant application in medical practices, the underlying
cellular mechanisms how transplanted BM cells engraft, proliferate and differentiate into mature
blood cells at early time-point of BMT have not yet been fully understood. In this study, we
established an optimized intravital imaging strategy to monitor collective cellular behaviors of
transplanted BM cells in the host calvarial BM at early stage of BMT. As an imaging tool, we
utilized a custom-built video-rate three-color laser-scanning confocal microscopy system which is
extensively optimized for intravital visualization of live mouse model with real-time image
acquisition and recording. Utilizing a genetically engineered histone H2B-GFP/β-actin-DsRed
double-transgenic mouse expressing GFP in the nucleus and DsRed in both of cytoplasm and
nucleus as a BMT donor, we can achieved in vivo nuclear-cytoplasmic morphological visualization
of individual transplanted BM cells in host cranial BM and successfully monitored distinct
proliferation and differentiation dynamics of the transplanted BM cells in sub-cellular level from
longitudinal manner. In vivo proliferation dynamics of BM cells were clearly identified with its
distinctive nuclear-cytoplasmic morphology of nuclear alignment and cytoplasmic fission.
Differentiation dynamics of two major cell lineages in BM; myeloid and lymphoid lineages, also
could be discriminated with specific nuclear morphologies including donut, kidney, round and
lobulated-shape. In addition, a fluorescently labeled host vasculature as an in vivo landmark along
with a custom-designed cranial stereotaxic mount setup enabled a longitudinal repetitive imaging
of transplanted BM cells in the same microscopic areas in the wide-area of host calvarial BM. In
vivo cellular monitoring of BMT mouse model revealed that transplanted BM cells are widely

distributed as single cells or small cell clusters over the host calvarial BM until day 2 after BMT.
Subsequently, transplanted BM cells initiated active formation of cell clusters at BMT day 3 and
then further develop the clusters in their size and number at BMT day 4, which is also statistically
analyzed in a quantitative manner with IMARIS S/W. Long-term time-lapse imaging delineated
that transplanted BM cells rapidly proliferate inside the cell cluster and actively migrate the
vascular sinus in host calvarial BM at BMT day 3. With FACS analysis and in vivo leukocyte labeling,
we identified the in vivo differentiation of transplanted BM cells into two major cell lineages
(CD11b+ myeloid and CD3+ or B220+ lymphoid lineage). We believe this intravital imaging
strategy of BMT mouse model with direct nuclear-cytoplasmic visualization can be fully utilized for
further investigation of the underlying molecular/ cellular mechanisms and environmental cues
involved in clinical complications of BMT.

Keyword: Hematopoietic stem and progenitor cell, Bone marrow transplantation, Intravital imaging,
Confocal microscopy

[P03-042]
HYPOXIA-INDUCED MIR-101 INCREASES ANGIOGENESIS VIA HO-1/VEGF AXIS BY TARGETING
OF CUL3.
Minsik Park¹, Joohwan Kim¹, Seunghwan Choi¹, Wonjin Park¹, Suji Kim¹, Taesam Kim¹, Jiwon Jung¹,
Young-Guen Kwon² and Young-Myeong Kim¹

¹Kangwon National University, Korea, ²College of Life Science and Biotechnology, Yonsei University,
Korea

Serum deprivation or withdrawal induces apoptosis in endothelial cells, resulting in endothelial cell
dysfunction that is associated with cardiovascular disease. However, there is still limited
information on the role of miRNA in serum deprivation-induced apoptosis. Here we found that
serum

deprivation

increased

caspase-dependent

apoptosis

through

miRNA-101-3p

downregulation, without altering expression of its host gene RNA 3′-terminal phosphate cyclaselike 1, which was highly correlated with suppressed expression levels of Dicer and Argonaute 2
(Ago2), indicating that miR-101-3p is post-transcriptionally elevated in serum-deprived conditions.
The decreased miR-101-3p caused elevated Bim expression by targeting its 3′-untranslated region
(3′-UTR). This resulted in activation of the intrinsic pathway of apoptosis via interaction with Bcl-2,
decreased mitochondrial membrane potential, cytochrome c release, mitochondrial reactive
oxygen species (ROS) production, and caspase activation. These events were abrogated by miR101-3p mimic and the proapoptotic Bim siRNA, which suggest a determinant role of the miR-1013p/Bim axis in serum deprivation-induced apoptosis. The apoptosis induced by miR-101-3pmediated Bim expression is mediated by both caspase-3 and -1, which are activated by two
distinct intrinsic mechanisms, cytochrome c release and ROS-induced inflammasome activation,
respectively. In other words, the antioxidant inhibited endothelial cell death mediated by caspase1 that activated caspase-7, but not caspase-3. These findings provide mechanistic insight into a
novel function of miR-101-3p in serum withdrawal-induced apoptosis triggered by activating two
different intrinsic or mitochondrial apoptosis pathways, implicating miR-101-3p as a therapeutic
target that limits endothelial cell death associated with vascular disorders.
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[P03-043]
THE TETRAPEPTIDE RLYE INHIBITS VASCULAR ENDOTHELIAL GROWTH FACTOR-INDUCED
ANGIOGENESIS
Taesam Kim¹, Yi-Youn Baek¹, Seunghwan Choi¹, Wonjin Park¹, Minsik Park¹, Suji Kim¹, Young-Guen
Kwon² and Young-Myeong Kim¹

¹School of Medicine, Kangwon National University, Korea, ²College of Life Science and
Biotechnology, Yonsei University, Korea

Kringle 5, derived from plasminogen, is highly capable of inhibiting angiogenesis. Here, we have
designed and synthesized 10 tetrapeptides, based on the amino acid properties of the core
tetrapeptide Lys-Leu-Tyr-Asp (KLYD) originating from anti-angiogenic kringle 5 of human
plasminogen. Of these, Arg- Leu-Tyr-Glu (RLYE) effectively inhibited vascular endothelial growth
factor (VEGF)-induced endothelial cell proliferation, migration and tube formation, with an IC50 of
0.06-0.08 nM, which was about ten-fold lower than that of the control peptide KLYD (0.79 nM), as
well as suppressed developmental angiogenesis in a zebrafish model. Furthermore, this peptide
effectively inhibited the cellular events that precede angiogenesis, such as ERK and eNOS
phosphorylation and nitric oxide production, in endothelial cells stimulated with VEGF. Collectively,
these data demonstrate that RLYE is a potent anti-angiogenic peptide that targets the VEGF
signaling pathway.

Keyword: RLYE, VEGF, eNOS

[P03-044]
CO POTENTIATION OF L-TYPE CA2+ CHANNEL ACTIVITY PROMOTES HIF-1A-INDEPENDENT
VEGF EXPRESSION VIA AN AMPKA/SIRT1-MEDIATED PGC-1A/ERRA PATHWAY.
Suji Kim¹, Yoon Kyung Choi², Seunghwan Choi¹, Wonjin Park¹, Minsik Park¹, Young-Guen Kwon³
and Young-Myeong Kim¹

¹Kangwon National University School of Medicine, Korea, ²Konkuk University, Korea, ³Yonsei
University, Korea

The heme oxygenase-1 (HO-1)/carbon monoxide (CO) pathway induced in astrocytes after
ischemic brain injury promotes vascular endothelial growth factor (VEGF) expression to maintain
and repair neurovascular function. Although HO-1-derived CO has been shown to induce hypoxiainducible factor-1α (HIF-1α)-dependent VEGF expression, the underlying mechanism independent
upon HIF-1α remains to be elucidated. HO-1 and VEGF were co-expressed in astrocytes of
ischemic mouse brain tissues. We further confirmed using specific siRNAs and pharmacological
activators/inhibitors of various target genes that human astrocytes pre-exposed to the COreleasing compound CORM-2 or transfected with HO-1 increased HIF-1α-independent VEGF
expression via sequential activation of following signal cascades; Ca2+/calmodulin-dependent
protein kinase kinase β-mediated AMP-activated protein kinase (AMPK)α activation, AMPKαinduced increases in nicotinamide phosphoribosyltransferase (NAMPT) expression and cellular
NAD+ level, sirtuin 1 (SIRT1)-dependent peroxisome proliferator-activated receptor-γ coactivator1α (PGC-1α) stabilization and activation, PGC-1α/estrogen-related receptor (ERR)α-mediated VEGF
expression. All these sequential events were blocked by an L-type voltage-gated Ca2+ channel
inhibitor and Ca2+ chelators, but not by other Ca2+ channel inhibitors.
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[P03-045]
ASPIRIN PREVENTS TNF-ALPHA-INDUCED EC DYSFUNCTION BY SUPPRESSING THE NFKAPPAB DEPENDENT MIR- 155/ENDOTHELIAL NOS PATHWAY
Joohwan Kim¹, Minsik Park¹, Seunghwan Choi¹, Wonjin Park¹, Suji Kim¹, Kwon-Soo Ha¹, YoungGuen Kwon² and Young-Myeong Kim¹

¹Kangwon National University School of Medicine, Korea, ²College of Life Science and
Biotechnology, Yonsei University, Korea

Preeclampsia is an inflammatory disease with endothelial cell dysfunction that occurs via
decreased

eNOS/NO

activity. Aspirin

reduces

the

incidence

of

hypertensive

pregnancy

complications. However, the underlying mechanism has not been clearly explained. Here, we
found that tumor necrosis factor and miR-155 levels were increased and that eNOS level was
decreased in preeclamptic patients, implying the involvement of TNF-α-mediated miR-155
biogenesis and eNOS downregulation in the pathogenesis of preeclampsia. Aspirin prevented the
TNF-α-mediated increase in miR-155 biogenesis and decreases in eNOS expression and NO/cGMP
production in culture HUVECs. Similar effects of aspirin were also observed in HUVECs treated
with H2O2. The preventive effects of aspirin was associated with the inhibition of nuclear factorkappaB-dependent MIR155HG expression. Aspirin recovered the TNF-alpha-mediated decrease in
wild-type, but not mutant, eNOS 3′-UTR reporter activity, whose effect was blocked by miR-155
mimic. Aspirin rescued TNF- alpha -mediated eNOS downregulation coupled with endothelial
dysfunction by inhibiting NF-κB-dependent transcriptional miR-155 biogenesis. Thus, the NFkappaB/miR-155/eNOS axis may be crucial in the pathogenesis of vascular disorders, including
preeclampsia.
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[P03-046]
CARBON MONOXIDE PREVENTS TNF-ALPHA-INDUCED ENDOTHELIAL NOS
DOWNREGULATION BY BLOCKING NF-KAPPAB-DEPENDENT MIR-155-5P BIOGENESIS.
Seunghwan Choi¹, Joohwan Kim¹, Wonjin Park¹, Minsik Park¹, Suji Kim¹, Taesam Kim¹, Jiwon Jung¹,
Young-Geun Kwon² and Young-Myeong Kim¹

¹Kangwon National University, Korea, ²Yonsei University, Korea

Heme oxygenase-1-derived carbon monoxide prevents inflammatory vascular disorders. To data,
there is no clear evidence that HO-1/CO prevents endothelial dysfunction associated with
downregulation of endothelial NO synthesis in human endothelial cells stimulated with TNF-α.
Here, we found that the CO-releasing compound CORM-2 prevented TNF-α-mediated decreases
in eNOS expression and NO/cGMP production, without affecting eNOS promoter activity, by
maintaining the functional activity of the eNOS mRNA 3’-untranslated region. In contrast, CORM-2
inhibited MIR155HG expression and miR-155-5p biogenesis in TNF-α-stimulated endothelial cells,
resulting in recovery of the 3’-UTR activity of eNOS mRNA, a target of miR-155-5p. The beneficial
effect of CORM-2 was blocked by an NF-κB inhibitor, a miR-155-5p mimic, a HO-1 inhibitor, and
siRNA against HO-1, indicating that CO rescues TNF-α-induced eNOS downregulation via NF-κBresponsive miR-155-5p expression via HO-1 induction; similar protective effects of ectopic HO-1
expression and bilirubin were observed in endothelial cells treated with TNF-α. Moreover, hemedegradation products, except iron, and N-acetylcysteine prevented H2O2-mediated miR-155-5p
biogenesis and eNOS downregulation. These data demonstrate that CO prevents TNF-α-mediated
eNOS downregulation by inhibiting redox-sensitive miR-155-5p biogenesis through a positive
forward circuit between CO and HO-1 induction. This circuit may play an important preventive
role in inflammatory endothelial dysfunction associated with human vascular diseases.

Keyword: eNOS, miR-155-5p, Carbon monoxide, inflammation, HO-1

[P03-047]
ARG-LEU-TYR-GLU TETRAPEPTIDE INHIBITS TUMOR PROGRESSION BY SUPPRESSING
ANGIOGENESIS AND VASCULAR PERMEABILITY VIA VEGFR2 ANTAGONISM
Wonjin Park¹, Seunghwan Choi¹, Minsik Park¹, Suji Kim¹, Young-Geun Kwon¹ and Young-Myeong
Kim¹

¹Kangwon National University, Korea

The tetrapeptide Arg-Leu-Tyr-Glu (RLYE) is known to inhibit vascular endothelial growth factor-A
(VEGF-A)-induced angiogenesis in vitro. Herein, we examined its underlying mechanism and
antitumor

activity

associated

with

vascular

remodeling.

RLYE

inhibited

VEGF-A-induced

angiogenesis in a mouse model and suppressed VEGF-A-induced angiogenic signal cascades in
human endothelial cells. However, RLYE showed no inhibitory effect on VEGF-A-induced
proliferation and migration of multiple myeloma cells expressing VEGF receptor (VEGFR)-1, but
not VEGFR-2. In addition, RLYE showed no inhibitory effect on angiogenic activities induced by
VEGF-B, basic fibroblast growth factor, epithermal growth factor, sphingosine- 1-phosphate, and
placental growth factor. RLYE bound specifically to VEGFR-2 at the VEGF-A binding site, thereby
blocking VEGF-A-VEGFRR-2 binding and VEGF-A-induced VEGFR-2 internalization. The RLYE
peptide inhibited tumor growth and metastasis via suppression of tumor angiogenesis in tumorbearing mice. Moreover, RLYE showed a synergistic effect of the cytotoxic agent irinotecan on
tumor cell apoptosis and tumor progression via tumor vessel normalization due to stabilization of
VE-cadherin-mediated adherens junction, improvement of pericyte coverage, and inhibition of
vascular leakage in tumors. Our results suggest that RLYE can be used as an antiangiogenic and
tumor blood vessel remodeling agent for inhibition of tumor growth and metastasis by
antagonizing VEGFR-2, with the synergistic anti-cancer effect via enhancement of drug delivery
and therapeutic efficacy.
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[P03-048]
SALM4 (SYNAPTIC ADHESION LIKE MOLECULE 4) INHIBITION WAS REDUCED ANGIOGENESIS
BY SUPPRESSING VEGF RECEPTOR ACTIVATION.
Dong Young Kim¹, Eunkyung Lie², Sunghye Lee¹, Yeseul Kim¹, Eunjoon Kim² and Young-Guen
Kwon¹

¹Yonsei University, Korea, ²Korea Advanced Institute for Science and Technology, Korea

Synaptic Adhesion Like Molecules (SALMs) are the adhesion molecules densely occupied in
nervous system including five members (SALM 1-5). While other SALMs promote neurite
outgrowth, SALM4 is generally known to increases the number of primary processes extended
from a cell body. However, the properties of SALM4 in endothelial cell (EC) are still unveiled.
SALM4 mRNA expression was increased while endothelial progenitor cell (EPC) differentiates into
EC. Unlike other SALMs, SALM4 expresses exclusively in EC. To find functions of SALM4, in vitro
assays were performed. Through wound and chemotactic migration assays, performed by
knocking down SALM4, EC migration was decreased. On tube formation assay, tube length was
decreased when SALM4 was deleted. On top of that, EC Survival was reduced in SALM4 depletion.
In mouse organs, SALM4 was mainly expressed in brain and kidney. Consistent with this
observation, EC recruitment was impaired in SALM4 KO mice which were injected matri gel with
VEGF. Comparing to wild type mice, when SALM4 KO mice aorta was implanted to matri gel,
aortic sprouting is reduced. The VEGFR2 activation was analyzed to elucidate the mechanism of
SALM4 under VEGF treatment. Silencing SALM4 in EC suppressed phosphorylation and
downstream signaling of VEGFR2. Reduction of VEGFR2 phosphorylation was also detected in
MLEC (Mouse Lung Endothelial Cell). These results suggest that SALM4 has a potential role in
regulating EC functions via activation of VEGFR2.
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[P03-049]
INTERACTION OF DIFFERENTIATED HUMAN ADIPOCYTES AND THP-1 CELLS BY ADDITIONAL
CXCL16 TREATMENT
Yoo-Jung Lee¹, Seung-Cheol Lee¹ and Jung-Suk Sung¹

¹Dongguk University, Korea

Adipocytes interact with various immune cells, especially adipose tissue macrophages (ATMs),
which regulate the adipose tissue inflammation by secretion of cytokines, adipokines, and
chemokines. ATMs exist as a form of M2 macrophage in healthy adipose tissue and are polarized
into M1 macrophage when adipocytes are stimulated by oxidative stress. Our previous study
showed that CXCR6 was highly expressed in adipocytes differentiated from human adipose tissue
derived mesenchymal stem cells, but the potential role of CXCR6 was yet to be proven. Here,
human THP-1 monocytes that can be polarized into M1 or M2 macrophages by LPS or IL-4 and
IL-13 were used to evaluate the interaction with differentiated adipocytes. As results, the gene
expression level of M1 polarization marker was significantly decreased (x2-fold), while that of M2
polarization marker was significantly increased (x2.4-fold) on differentiated adipocytes when THP-1
cells were co-cultured and polarized into M1 or M2 macrophages with additional CXCL16
treatment. It suggests that adipocytes highly expressed CXCR6 that interact with its specific ligand,
CXCL16, and then modulated M1 or M2 polarization by expressing pro- or anti-inflammatory
factors by co-culture with THP-1 cells. Our results may provide an insight into potential target as
a regulator of immune response via CXCR6-CXCL16 interaction on differentiated adipocytes. [This
work was supported by the National Research Foundation of Korea (NRF) grant funded by the
Korea government (MSIT) (NRF-2017R1D1A1B03030983)]
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[P03-050]
DEVELOPMENT OF TUMOR-TARGETED NANOPARTICLES DERIVED FROM ERYTHROCYTE
MEMBRANES FOR TRIPLE NEGATIVE BREAST CANCER THERAPY
Moon Jung Choi¹, Hwa Yeon Jeong¹, Seong Jae Kang¹, Min Woo Kim¹, In Ho Jeong¹, Chan Su Im¹,
Young Myoung You¹ and Yong Serk Park¹

¹Yonsei University, Korea

Introduction: For triple negative breast cancer therapy, many different types of drug delivery
system have been developed. However, most of them show some shortcomings such as aberrant
immune responses, short circulation time, and lack of targeting capability. For suitable
biocompatibility and bioavailability of drugs, still we need a further renovated delivery carrier.
Erythrocytes are circulated in blood for 120 days. Erythrocyte membranes confer the combined
advantage of prolonged circulation and controlled drug release. They have CD47 molecules that
were suggested as a ‘don’t eat me’ signal, involved in escaping from macrophage phagocytosis.
Anti-cancer drug was encapsulated into the ENPs and anti-EGFR antibody molecules were then
conjugated to the ENPs for triple negative breast cancer targeting. Methods: In this study, we
prepared ENPs from erythrocyte ghosts by treating erythrocytes with hypotonic solution, followed
by sonication. The size and surface charge of ENPs were analyzed by dynamic light scattering. An
anticancer drug, doxorubicin (Dox) was loaded in the ENPs by the phosphate gradient method.
For cancer-targeted drug delivery, anti-EGFR antibody was conjugated to the termini of DSPEPEG2000-maleimide and then inserted in ENPs (immuno-ENPs). Cancer-targeting capability and
anti-cancer therapeutic efficacy were evaluated using EGFR-positive cancer cells and EGFRnegative cancer cells. Results: DLS analyses showed that the prepared ENPs were negatively
charged and 100±20 nm size, which are adequate for tumor targeting via EPR effect. Their
doxorubicin loading efficiency was about 40 %. According to the cell binding assay using a flow
cytometry and confocal microscope, the anti-EGFR immuno-ENPs containing doxorubicin
(immuno-Dox-ENPs) more effectively bind to in MDA-MB-231 (EGFR +) cells than MDA-MB-453
(EGFR -) cells. In addition, the immuno-Dox-ENPs were more effective in inhibition of target
cancer cell growth. Conclusion: Immuno-ENPs showed significant advances toward solving the
long-existing clinical challenges in biocompatible delivery systems, rapid clearance due to immune
responses and a lack of tumor targeting. Acknowledgements: This research was supported by the
Basic Science Research Program through the National Research Foundation of Korea (NRF).
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[P03-051]
ABLATION OF HUMAN TRANSIENT RECEPTOR POTENTIAL VANILLOID 4 GENOME IN HEPG2
CELL WITH ITS CRISPR/CAS9 SYSTEM DECREASES ITS TUMORIGENICITY.
Sang Sun Kang¹, Eun Jeoung Lee¹, Sunghee Hyun² and Sung Hwa Shin³

¹Chungbuk National University, Korea, ²Eulji University School of Medicine, Korea, ³Cdmogen,
Korea

TRPV4 activity modulates cell activities including receptor trafficking and transcriptional or
translational regulations. We tested its CRISPR/Cas9 scissor efficacy in HEK293 and HepG2 cell
noticed that it worked well in both cell lines to eliminate TRPV4 genome sequences. To confirm
TRPV4 functions in the cells, we compared its wound healing and cell survival property and
tumorigenicity before and after deletion of TRPV4 gene in the cells with its CRISPR/Cas9 system.
With this experiment we recognized that TRPV4 activity is required to increase its wound healing
and cell survival property morphology and tumorigenicity.

Keyword: TRPV4, Ca2+ Ion Channels, Tumorigenicity, CRISPR/Cas9 scissor system, Signal
Transduction

[P03-052]
UHRF1 DEPLETION REGULATE DNMT1 TRANSCRIPTION VIA P53 IN CELLULAR SENESCENCE
Seongki Min¹,², So Mee Kwon¹ and Gyesoon Yoon¹,²

¹Ajou University School of Medicine, Korea, ²The Graduate School, Ajou University, Korea

Global loss of DNA methylation has been implicated in chronological aging and cellular
senescence, implying the involvement of overall decreased DNA methyltransferase (DNMT)
activities. In our previous study, we revealed that Ubiquitin-like with PHD and Ring Finger
Domains 1 (UHRF1)/DNA Methyltransferase 1 (DNMT1) axis is critical at initiation of senescent
reprogramming in human diploid fibroblast (HDF) model. However, the underlying mechanism has
not been investigated in detail. In this study, we found that UHRF1 increased DNMT at
transcription level. UHRF1 increased ubiquitination of p53 as E3 ligase and subsequently inhibited
the transcription activity of p53, a transcriptional repressor of DNMT1. Consistently, DNMT1
promoter regions possess p53 binding sequence and p53 knockdown increased DNMT1 promoter
activity and its. Moreover, UHRF1 knockdown increased p21 by increasing transcriptional activity
of p53 and induced HDF senescence. Our results suggest that UHRF1 depletion could decrease
DNMT1 by enhancing p53 transcriptional activity, leading to a cellular senescence. Further
detailed study on the ubiquitination of p53 by UHRF1 is currently under investigation.
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[P03-053]
THE TIR-DOMAIN-DEPENDENT INFLAMMATION-REGULATORY ROLE OF RAS IS CRITICALLY
ASSOCIATED WITH ISOPRENYLCYSTEINE CARBOXYL METHYLTRANSFERASE
Han Gyung Kim¹, Woo Seok Yang¹, Yo Han Hong¹, Jae Gwang Park¹, Eunji Kim¹, Deok Jung¹ and
Jae Youl Cho¹

¹Sungkyunkwan University, Korea

Protein methylation regulates critical biological functions, including gene expression and signal
transduction. To date, the relationship between protein methylation and inflammation is poorly
understood. Ras is a well-known oncogenic factor that is methylated by isoprenylcysteine carboxyl
methyltransferase (ICMT) for localization in the plasma membrane. In this study, we investigated
the functional role of ICMT and its substrate Ras in inflammatory responses. ICMT and RAS
expression was strongly induced in lipopolysaccharide-stimulated macrophages. Inhibition of ICMT
suppressed mitogen-activated protein kinase kinase (MAPKK), MAPK, and AP-1-dependent
signaling, as well as the expression of associated inflammatory genes in macrophages. LPSinduced MAPK signaling and AP-1 upregulation were dependent on Ras methylation by ICMT.
Furthermore, interaction of Ras with MyD88 and TRIF was critically dependent on the TIR domains
of these proteins. The biosynthesis of ICMT and Ras was also revealed to be both MyD88- and
TRIF-dependent and linked to their TIR domain. Transcript and protein levels of ICMT and Ras
were significantly upregulated in gastritis, colitis, sepsis, and hepatitis. Importantly, potent ICMT
inhibitors prevented the immunopathology associated with colitis and hepatitis. Together, these
results strongly suggest that ICMT/Ras could have important roles in the regulation of numerous
inflammatory responses and demonstrate that ICMT/Ras pathways could be novel therapeutic
targets in inflammatory diseases.

Keyword: Ras, isoprenylcysteine, carboxyl methyltransferase, inflammation, TIR domain

[P03-055]
TANK-BINDING KINASE 1 AND JANUS KINASE 2 PLAY IMPORTANT ROLES IN THE
REGULATION OF MITOGEN-ACTIVATED PROTEIN KINASE PHOSPHATASE-1 EXPRESSION
AFTER TOLL LIKE RECEPTOR 4 ACTIVATION
Eunji Kim¹, Han Gyung Kim¹, Yo Han Hong¹, Jae Gwnag Park¹, Deok Jeong¹, Sang Hee Park¹ and
Jae Youl Cho¹

¹Sungkyunkwan University, Korea

Inflammation is a response that protects the body from pathogens. Through several inflammatory
signaling pathways mediated by various transcription factors such as nuclear factor (NF)-κB,
activator protein (AP)-1, interferon regulatory factors (IRFs), and signal transducer and activator of
transcription (STATs), various inflammatory cytokines and chemokines are induced, and
inflammatory responses are boosted. Simultaneously, inhibitory systems are activated and provide
negative feedback. A typical mechanism by which this process occurs is that inflammatory
signaling

molecules

upregulate

mitogen-activated

protein

kinase

phosphatase-1

(MKP1)

expression. Here, we investigated how kinases regulate MKP1 expression in lipopolysaccharide
(LPS)-triggered cascades. We found that p38 and c-Jun N-terminal kinase (JNK) inhibitors
decreased MKP1 expression. Using specific inhibitors, gene knockouts, and gene knockdowns, we
also found that tumor necrosis factor (TNF) receptor associated factor (TRAF) family member
associated NF-κB activator (TANK)-binding kinase 1 (TBK1) and Janus kinase 2 (JAK2) are involved
in the induction of MKP1 expression. By analyzing JAK2-induced STATs activation, STAT3-specific
inhibitors, promoter binding sites, and STAT3-/- cells, we found that STAT3 is directly linked to
TBK1-mediated and JAK2-mediated induction of MKP1 expression. Our data suggest that MKP1
expression can be differentially regulated by p38, JNK, and the TBK1/JAK2/STAT3 pathway after
activation of toll-like receptor 4 (TLR4). These data also imply crosstalk between the AP-1 pathway
and the IRF3 and STAT3 pathways.

Keyword: MKP1, inflammatory signaling, TLR4, STAT3, TBK1

[P03-056]
FKBP8 COORDINATES MITOCHONDRIAL FRAGMENTATION AND MITOPHAGY UNDER STRESS
Seung-Min Yoo¹, Yong-Keun Jung¹, Shun-Ichi Yamashita², Dong-Hyung Cho³, Tomotake Kanki²,
Hyunjoo Kim¹, Cathena Li¹, Haneul Lee¹ and Sujun Kim¹

¹Seoul National University, Korea, ²Niigata University Graduate School of Medical and Dental
Sciences, Japan, ³Kyung Hee University, Korea

Mitochondrial quality control maintain normal function of mitochondria through mitochondrial
dynamics and mitophagy. But, a coordination of mitochondrial fragmentation and mitophagy
remains elusive. FKBP8 was identified by a cell-based gain-of-functional screening using cDNA
expression library. FKBP8 knockdown generated tubular mitochondria and overexpressed FKBP8
induced mitochondrial fragmentation in WT and Drp1 knockout cells but did not further
aggravate in Opa1 knockout cells. FKBP8 93WLDI96 motif was essential for mitochondrial
fragmentation and FKBP8-binding to Opa1, and FKBP8 24FEVL27, a LIR motif, for FKBP8-binding
to GFP-LC3B. Overexpressed FKBP8 induced mitophagy and this type of mitophagy occurred in
BNIP3/NIX knockout cells but not in FIP200 knockout cells. Under iron depletion-induced
mitophagy, FKBP8 was recruited onto the budding site of mitochondria and colocalized with LC3.
FKBP8 was also required for mitochondrial fragmentation and mitophagy under hypoxic stress.
Together, FKBP8 contributes to mitochondrial fragmentation in mitochondrial dynamics and
recruits LC3 to damaged mitochondria under stress conditions.
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[P03-057]
GASTRIN-RELEASING PEPTIDE PROMOTES THE MIGRATION OF VASCULAR SMOOTH MUSCLE
CELLS THROUGH UPREGULATION OF MATRIX METALLOPROTEINASE-2 AND -9
Hyun-Joo Park¹, Mi-Kyoung Kim¹, Yeon Kim¹, Sun Sik Bae¹, Hyung Joon Kim¹, Soo-Kyung Bae¹ and
Moon-Kyoung Bae¹

¹Pusan National University School of Dentistry, Korea

Gastrin-releasing peptide (GRP) has been reported to be implicated in the pathogenesis of
inflammatory disorders. The migration and proliferation of vascular smooth muscle cells(VSMCs)
are key components of vascular inflammation that leads to the development of atherosclerosis.
The present study aimed to investigate the molecular effect of GRP on VSMC proliferation and
migration. We report that GRP significantly enhanced the proliferation and migration of rat
VSMCs. GRP increased mRNA and protein expression of matrix metalloproteinase-2 and -9 (MMP2/9) in VSMCs. The induction of MMP-2/9 by GRP was regulated by the activation of the signal
transducer and activator of transcription-3 (STAT3). In addition, STAT3-knockdown of VSMCs by
siRNA or blockade of the GRP receptor inhibited GRP-induced migration of VSMCs.Taken together,
our findings indicate that GRP promotes the migration of VSMCs through upregulation of MMP2/9 via STAT3 activation.

Keyword: Gastrin-releasing peptide, Matrix metalloproteinase-2/9, Migration, STAT-3, Vascular
smooth muscle cells

[P03-058]
DECLINE OF BUBR1 GENERATES POTENTIALITY OF CHROMOSOME MISSEGREGATION
DURING AGING
Min-Guk Jo¹, Euiyun Kim¹, Abdul Basit¹ and Jae-Ho Lee¹

¹Ajou Univeristy School of Medicine, Korea

Missegregation of chromosomes is one of the characteristics and possible causes of cancer. At the
same time, aging is known to be the single biggest risk factor for developing cancer. However, it
is not clearly understood whether and how chromosome missegregation is linked to aging. By
using replicative senescence model using human dermal fibroblasts, we addressed whether aging
cells showed increase in chromosome missegregation measured by counting micronuclei and
multi or binucleated cells. Unexpectedly, DT3 (cells with doubling time of 3 days) and even DT5
cells showed similar degree of chromosome missegregation with DT2 cells. However, when we
make cells more vulnerable to chromosome missegregation by nocodazole release, DT3 cells
showed more chromosome missegregation than DT2 cells. Interestingly, ectopic expression of BRAFV600E oncogene also revealed the same tendency. Ectopic expression of BubR1, but not
FOXM1B, in DT3 cells significantly reduced chromosome missegregation after nocodazole release,
indicating the involvement of reduced BubR1 level in chromosome missegregation. Moreover,
when BubR1 was depleted in DT2 cells with nocdodazole treatment, the chromosome
missegregation was found to be upregulated significantly, which was abolished by overexpression
of EGFP-BubR1. Furthermore, we confirmed that BubR1 promotor methylation in DT3 cells may
contribute to their protein state. Collectively, DT3 cells are more vulnerable to chromosome
missegregation than less senescent DT2 cells in the presence of B-RAFV600E or nocodazole due
to downregulation of BubR1 during cellular senescence.

Keyword: BubR1, Chromosome missegregation, aneuploidy, HDF, Senescence

[P03-059]
Α-SYNTROPHIN SUPPRESSES OXIDATIVE STRESS VIA STABILIZATION OF CATALASE IN
MYOBLAST DIFFERENTIATION
Jae Yun Moon¹, Da Jeong Kim¹ and Hye Sun Kim¹

¹Ajou University, Korea

α-Syntrophin knock-down C2 cell line (SNKD) was characterized by defect in terminal
differentiation and reduction of cell fusion index. In addition, apoptotic cell death during
differentiation of SNKD cells was increased compared to control cells. Myogenesis is accompanied
by an intensive mitochondrial biogenesis. Since the amount of reactive oxygen species (ROS)
correlates with mitochondrial content, the generation of intracellular ROS is also inescapably
increased during myogenesis. Mitochondrial H2O2 imaging was performed using two-photon
microscopy to confirm an excessive accumulation of intracellular ROS during differentiation of
SNKD cells. The result showed that mitochondrial H2O2 in SNKD myotubes increased compared
to control myotubes. 4-Hydroxynonenal adduct produced by lipid peroxidation significantly
increased in SNKD myotubes and was dramatically reduced by epigallocatechin-3-gallate, a wellknown ROS scavenger. These results suggest that accumulation of endogenous ROS induces
oxidative stress in SNKD cells. Among antioxidant enzymes, catalase was exclusively decreased
during differentiation of SNKD cells without change of its mRNA level. The cycloheximide assay
showed that protein stability of catalase was significantly decreased in SNKD myotubes.
Degradation of catalase in SNKD myotubes was completely restored by MG132, a proteasome
inhibitor. In SNKD myotubes, the ubiquitinated proteins including catalase were significantly
increased, which indicated that catalase in SNKD cells was subjected to proteasomal degradation.
This study demonstrates that α-syntrophin plays an important role in the regulation of oxidative
stress from endogenously generated ROS during myoblast differentiation via stabilization of
catalase.
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[P03-060]
GLUCOCORTICOID INDUCES MICROTUBULE DYSFUNCTION VIA IMBALANCE OF
MITOCHONDRIAL CALCIUM LEVEL AND SUBSEQUENT AUTOPHAGY INHIBITION IN
NEURONAL CELLS
Ho Jae Han¹, Gee Euhn Choi¹, Ji Young Oh¹, Chang Woo Chae¹, Hyun Jik Lee¹ and Young Hyun
Jung¹

¹Seoul National University, Korea

Glucocorticoid has been widely accepted to induce Alzheimer’s disease (AD) through increasing
two hallmarks, extracellular accumulation of amyloid β (Aβ) and tau hyperphosphorylation.
However, the mechanism of cell death or memory impairment induced after microtubule
dysfunction still remains elusive. Therefore, we investigated the glucocorticoid effect on the
microtubule destabilization as well as dysfunction of vesicle trafficking, both of which
subsequently induce the cell apoptosis. Upon cortisol treatment, Hsp70 bound glucocorticoid
receptor (GR) was translocated into mitochondria and GR-bcl-2 interaction was induced.
Subsequently, bcl-2 bound GR induced ER-mitochondria coupling increasing calcium influx into
the mitochondria which was blocked by knockdown of bcl-2. This phenomenon resulted in
decrease in cytosolic calcium level and the phosphorylation of AMPK. The decrease in p-AMPK
activated mTOR pathway, which eventually caused autophagy inhibition through downregulation
of autophagy induction related genes. The dysfunction of autophagy failed to degrade SCG10
through ubiquitination, resulting in microtubule destabilization. The microtubule dysfunction
decreased the binding of kinesin and transport of mitochondria and memory related receptors,
AMPA receptors. Thus, the perinuclear clumping of mitochondria and decreased movement of
AMPA receptors into synapse were shown upon cortisol treatment, reversed by autophagy
induction or microtubule stabilizer. In conclusion, glucocorticoid regulates mitochondrial calcium
system via ER-mitochondria coupling which triggers the memory impairment and cell death
obstructing autophagy and microtubule stabilization.
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[P03-061]
ANTIINFLAMMATORY EFFECT OF SYNEDRELLA NODIFLORA IN RAW 264.7 CELLS
Ji-Young Park¹, Hien Thi Thu Le¹, Sayeon Cho¹, Ba Reum Kim¹ and Sewoong Lee¹

¹Chung-Ang University, Korea

Synedrella nodiflora has been used for the treatment of diseases, including liver asthma,
rheumatism, and earache. However, it is still unclear how S. nodiflora can exert is antiinflammatory effects. In this study, the anti-inflammatory mechanism of methanol extract of S.
nofiflora (MSN) was evaluated in lipopolysaccharide (LPS)-stimulated RAW264.7 macrophages.
Non-cytotoxic concentrations of MSN (≤ 400 μg/ml) reduced nitric oxide (NO) production in LPSactivated RAW264.7 cells by transcriptional regulation of inducible NO synthase in a dosedependent manner. Furthermore, MSN inhibited the expression of cyclooxygenase-2 (COX-2), a
crucial enzyme for the production of prostaglandin E2, at the mRNA and protein levels. mRNA
levels of pro-inflammatory cytokines, including IL-6, IL-1β, and TNF-α were decreased by MSN
treatment. The effect of MSN on pro-inflammatory mediators was followed by the reduced
activation of spleen tyrosine kinase. Taken together, these findings support the traditional use of S.
nodiflora in the treatment of various inflammation-associated diseases and suggest that MSN
might be used for the treatment of inflammatory diseases.
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[P03-062]
PROMOTING DR4 O-GLCNACYLATION IMPROVES SENSITIVITY TO TRAIL IN BOTH DRUGTOLERANT PERSISTERS AND TRAIL-RESISTANT CANCER CELLS
Hyeonjeong Lee¹ and Yong-Keun Jung¹

¹Seoul National University, Korea

TRAIL resistance and drug-tolerant persister state of many cancer cells are major obstacles to
effectually translating TRAIL therapy into cancer patients. Among two cognitive TRAIL receptors,
DR4 and DR5, we isolated a mutant form of DR4 as a suppressor of TRAIL-induced cell death
from cell-based functional screen using cancer patient-derived cDNA expression library. Here, we
show that DR4 Ser424 within death domain (DD) is O-GlcNAcylated to trigger not only apoptosis
but also necroptosis upon TRAIL ligation. Replacement of DR4 Ser424 with proline (S424P), leucine
(S424L) or alanine (S424A) lost their cytotoxic activity due to lack of O-GlcNAcylation. Although
DR5 was not O-GlcNAcylated by TRAIL, its cytotoxic activity was also significantly hampered by
mutant DR4. Compared to wild-type, O-GlcNAcylation-defective DR4-Ser424 mutants did not
translocate to aggregated compartments for receptor clustering and were not able to form deathinducing signaling complex (DISC) or necrosome. Interestingly, TRAIL-tolerant persister-derived
DLD-1 cells and most of TRAIL-resistant cancer cells we tested were resistant to DR4 OGlcNAcylation. Promoting DR4 O-GlcNAcylation intentionally by combinational treatment of TRAIL
and either high-glucose or 2-DG sensitized TRAIL-resistant cancer cells to TRAIL remarkably,
illustrating significant association between O-GlcNAcylation and cells’ sensitivity to TRAIL. Thus,
our findings demonstrate that DR4 is O-GlcNAcylated upon TRAIL ligation and mutation of DR4Ser424 and/or lack of DR4 O-GlcNAcylation cause TRAIL resistance in cancer cells, providing
insights into new therapeutic opportunity of TRAIL.

Keyword: TRAIL, cell death, O-GlcNAcylation, TRAIL-resistant cancer cells, drug-tolerant persisters
(DTPs)

[P03-063]
ANTI-INFLAMMATORY EFFECTS OF CENTELLA ASIATICA VIA THE INHIBITION OF IRAK1-TAK1
SIGNALING PATHWAY IN LPS-STIMULATED RAW 264.7 MACROPHAGES.
Sewoong Lee¹, Huong Lan Vuong¹, Ba Reum Kim¹, Ji-Young Park¹ and Sayeon Cho¹

¹Chung-Ang University, Korea

Ethnopharmacological relevance: Centella asiatica (L.) Urb. (C. asiatica) is an important herb that
has been widely used in India and China for several thousand years for the treatment of
inflammatory diseases. However, it is not yet fully understood how C. asiatica can exert its antiinflammatory effects. In this study, we investigated the anti-inflammatory effects of methanol
fraction from C. asiatica (MCA) and its underlying molecular mechanisms in LPS-stimulated RAW
264.7 macrophages. Materials and methods: Nitric oxide (NO) was measured using the Griess
reagent. Interleukin (IL)-6, tumor necrosis factor (TNF)-α, and prostaglandin E2 (PGE2) levels were
quantified using an enzyme-linked immunosorbent assay (ELISA). Gene expression levels of
inducible NO synthase (iNOS), cyclooxygenase (COX)-2, IL-1β, IL-6, and TNF- α were quantified by
quantitative real-time polymerase chain reaction (qPCR). Subsequently, immunoblotting analyses
were employed to detect protein expression or protein phosphorylation levels of inflammatory
mediators and signaling protein. Results: MCA significantly inhibited the LPS-induced production
of NO, as well as the expression of iNOS at both mRNA and protein levels in RAW 264.7 cells. The
production of PGE2 was suppressed through downregulating COX-2 expression at both protein
and mRNA levels. It also reduced the production of pro-inflammatory mediators such as TNF-α
and IL-6. MCA decreased the phosphorylation of the inhibitory κBα (IκBα) at Ser32/36 and thus
blocked the degradation of IκBα in LPS-treated RAW 264.7 macrophages. The phosphorylation of
TXY motifs in the activation loops of mitogen-activated protein kinases (MAPKs) was also
suppressed

by

MCA

treatment.

Further

investigation

revealed

that

MCA

inhibits

the

phosphorylation of transforming growth factor-β-activated kinase (TAK) 1 and the degradation of
IL-1 receptor-associated kinase (IRAK) 1, which are identified as upstream signaling molecules
required for the activation of nuclear factor κB (NF-κB) and MAPKs. Conclusion: MCA exhibits the
anti-inflammatory properties via the downregulation of the IRAK1-TAK1 signaling pathways.

Keyword: Centella asiatica, anti-inflammatory effect, TAK1, IRAK1

[P03-064]
FUCOIDAN PROMOTES ANGIOGENESIS BY SECRETION OF VEGF DURING FUCOIDAN
INDUCED OSTEOGENESIS OF MESENCHYMAL STEM CELL AND ACCELERATE BONE REPAIR
Serim Jang¹, Joshua Lee¹, Ju Yeon Kim¹, Beom-Su Kim¹, Cheol Sang Kim¹ and Chan Hee Park¹

¹Chonbuk National University, Korea

Osteogenesis and angiogenesis are essential processes for bone repair. Several studies have
shown that fucoidan has a wide variety of biological functions. However, it remains unclear the
effect of fucoidan has on the osteogenic differentiation of mesenchymal stem cells (MSCs) and
angiogenesis in endothelial cells. This study aims to clarify the effect of fucoidan on MSCs and
endothelial cells. First, we investigate the effect of fucoidan on osteoblast differentiation on MSCs
and obtained conditioned media (Fucoidan-MSC-CM). The angiogenic activity of Fucoidan-MSCCM was confirmed and demonstrated by proliferation, tube formation and sprout capillary
formation in human umbilical vein endothelial cells. Consequently, protein secretion and mRNA
expression of vascular endothelial growth factor (VEGF) were significantly increased. FucoidanMSC-CM also increased the phosphorylation of MAPKs and PI3K/AKT/eNOS signalling pathway.
The in vivo study indicated that the bone regeneration and new blood vessels formation was also
stimulated in the fucoidan implantation group. The results of this study indicate that fucoidan has
a great potential for bone tissue repair.

Keyword: angiogenesis, bone regeneration, fucoidan, mesenchymal stem cell, osteogenic
differentiation

[P03-065]
DEVELOPMENT OF SUBCELLULAR ORGANELLES-TARGETED REACTIVE OXYGEN SPECIES (ROS)
SENSORS BASED ON FLUORESCENCE RESONANCE ENERGY TRANSFER (FRET)
Jung-Soo Suh¹, Yoon-Kwan Jang¹ and Tae-Jin Kim¹

¹Pusan National University, Korea

Reactive oxygen species (ROS) play crucial roles in regulating numerous cellular processes and
functions. However, it is unclear how ROS are regulated at subcellular locations such as
mitochondria, nucleus, cytoplasm, and plasma membrane microdomains. In the present study, we
have developed genetically-encoded ROS biosensors targeting subcellular locations based on
fluorescence resonance energy transfer (FRET). FRET is a powerful technology that enables to
study dynamic molecular events including protein-protein interactions and enzymatic activity in
living cells. Our results revealed that the developed ROS biosensors are successfully tethered to
the subcellular locations, and operate functionally in living cells. Thus, our study can provide a
valuable approach for the comprehensive understanding of ROS-mediated subcellular signaling
and its associated biological phenomena.

Keyword: ROS, Oxidative stress, Subcellular Organelle, FRET Imaging, Biosensor

[P03-066]
ENHANCED CELL ADHESION ABILITY AND VIABILITY OF STEM CELL EXPRESSING FACTOR X
UNDER OXIDATIVE CONDITION
Eun-Young Koh¹, Seo-Jin Chun¹, Hyun-Jung Park¹, Ji-A Yang¹ and Pyung-Hwan Kim¹

¹Konyang University, Korea

The usage of stem cell in cell-based therapy has attracted extensive interest in the field of
regenerative medicine, and it is applied to numerous incurable diseases. Although stem cells show
notable therapeutic effects, it still has some severe obstacles, like cell expansion before the
treatment and low survival of cells treated at the disease site. In the last study, we applied a factor
X to overcome the disadvantages of stem cell, which is a member of the carcinoembryonic
antigen (CEA) gene family. It is known to express in the epithelial cells of many tissues where it
functions to increase cell-cell interaction as well as anti-apoptosis. We first confirmed whether or
not the expression of factor X in human adipose-derived stem cell (ADSC) and then factor X was
transfected into ADSC to examine biological function in stem cell, such as survival and preserve
from the damage by oxidative stress. ADSC was exposed to hydrogen peroxide (H2O2) to mimic
the chronic environment-induced cellular damage. Factor X expressing stem cell showed the
increased cell viability. Moreover, stem cell transfected with factor X maintained the character as
stem cell via the expression of stemness marker. Cell viability test compared with other cells
according to the expression of factor X showed positive effects. After all, the usage of factor X will
be another option capable of expanding the application of stem cell.

Keyword: FactorX, adipose-derived stem cell, Cell adhesion, Cell viability, oxidative condition

[P03-067]
SIRT5 PREVENTS TNF-α-INDUCED HUMAN UMBILICAL CORD BLOOD DERIVED
MESENCHYMAL STEM CELL AGING AND LIPID ACCUMULATION
Young Hyun Jung¹ and Ho Jae Han¹

¹Seoul National University, Korea

Umbilical cord blood derived mesenchymal stem cells (UCB-MSCs) have therapeutic potential for
the treatment of immune-mediated adverse reactions. Despite the therapeutic effects of UCBMSCs on inflammatory diseases, it has not been fully elucidated the direct effect of
proinflammatory cytokines on free fatty acid synthesis and lipid accumulation resulting in UCBMSC senescence. In this study, we investigated the involvement of sirtuins in balancing of lipid
metabolism and rescuing senescence of UCB-MSCs in inflammatory environment. TNF-α, a major
proinflammatory cytokine, reduced the expression of Sirt5, a mitochondrial sirtuin having
demalonylase and desuccinylase activity, and knockdown of Sirt5 expression promoted TNF-αinduced UCB-MSC senescence. Moreover, UCB-MSCs exposed to TNF-α have shown that
increased lipid droplet formation and up-regulated SCD1, FAS and DGAT2 mRNA expression levels.
Subsequently, TNF-α stimulated the nuclear translocation of SREBP1, a major transcriptional
regulator of lipid metabolism. Inhibition of NF-κB signaling by Bay 11-7082 attenuated the TNF-αmediated lipid droplet accumulation and UCB-MSC senescence, which was also prevented by
fatostatin, a SREBP inactivator. Whereas TNF-α-reduced Sirt5 expression hindered both
demalonylation of CPT1 and desuccinylation of CPT2 which is crucial step for the entry of longchain fatty acyl CoA into the mitochondria. Furthermore, overexpression of Sirt5 prevented the
TNF-α-induced lipid droplet accumulation and UCB-MSC senescence with increase of fatty acid
oxidation. In conclusion, TNF-α-mediated senescence of UCB-MSCs is aggravated by lipid
accumulation with reduction of fatty acid oxidation through NF-κB signaling pathway dependent
DGAT2 expression and loss of Sirt5-induced demalonylation of CPT1 and desuccinylation of CPT2.
These results indicate that therapeutic effects of UCB-MSCs can be improved by maintaining Sirt5
expression level in the stem cell therapy of immune-mediated inflammatory diseases.

Keyword: Umbilical cord blood derived mesenchymal stem cells, Sirt5, Inflammation, Senescence,
Lipid droplet

[P03-068]
THE NITRATION OF PROTEIN PHOSPHATASE 2A IS INCREASED BY
EPAC1/PLCE/CAMK2/HDAC5/INOS SIGNALING CASCADE DURING CAMP-INDUCED
DECIDUALIZATION OF HUMAN ENDOMETRIAL STROMAL CELLS.
So Young Lee¹, Yun Young Lee¹, Joong Sub Choi¹, Shin-Young Park¹ and Joong-Soo Han¹

¹Hanyang University, Korea

Deicidualization of endometrial stroma is an essential differentiation process for embryo
implantation and maintaining pregnancy. We previously reported that protein phosphatase 2A
(PP2A) acts as a key mediator during cAMP-induced decidualization of human endometrial
stromal cells (hESCs). However, its activation mechanism has been remained veiled in these
models. In present study, we aimed to reveal the mechanism how to induce the nitration of PP2A
catalytic subunit (PP2Ac) during cAMP-induced deicudalization of hESCs. First, cAMP-induced
PP2Ac nitration and nitric oxide (NO) synthesis was significantly repressed by L-NAME, an inhibitor
of nitric oxide synthases (NOS). Among several NOSs, inducible NOS (iNOS) was only influenced
in this model, indicating iNOS directly regulates the nitration of PP2Ac. And, cAMP-induced iNOS
expression and PP2Ac nitration were decreased by treatment of TSA, an inhibitor of histone
deacetylase 5 (HDAC5). Moreover, cAMP-induced HDAC5 phosphorylation was negatively
regulated by Bapta-am, an inhibitor of CaMKⅡ. In addition, cAMP-induced phosphorylation of
CaMKⅡ and HDAC5 were suppressed by treatment of U73122 (an inhibitor of phospholipase C) or
transfection of PLCε siRNA. Small G protein Rap1 and its guanine nucleotide exchange factor
Epac1 were also involved in cAMP-induced PP2A activation. Taken together, our results suggest
that the importance of the PP2Ac nitration during cAMP-induced decidualization of hESCs is
induced through the Epac1-Rap1-PLCε-CAMKⅡ-HDAC5-iNOS signaling pathway.

Keyword: Decidualization, human endometrial stromal cell, Protein phosphatase 2A, nitration

[P03-069]
ROLE OF RUBICON ON AUTOPHAGY IN IDIOPATHIC PULMONARY FIBROSIS
Kwanghun Choi¹, Hak-Su Kim¹, Miae Kim¹, Hyun Ju Yoo¹, Jung Jin Hwang¹ and Jin Woo Song¹

¹Asan Medical Center, University of Ulsan College of Medicine, Korea

RATIONALE : Autophagy is catabolic process used to degrade and recycle proteins and organelles
for cell survival. Dysregulated autophagy impacts the pathogenesis of idiopathic pulmonary
fibrosis (IPF); however, the mechanism is not well defined. We investigated the role of RUN
domain-containing Beclin1-interacting protein (Rubicon) which is a negative regulator of
autophagosome maturation and endocytic pathway in IPF. METHODS : Western blot was
performed to assess protein expression in human lung tissue (IPF, control), MRC-5 and BEAS-2B
cells treated with or without TGF-β1 (5 μg/ml). We performed immunoprecipitation with Rubicon
antibody to evaluate the interaction of UV radiation resistance-associated gene protein (UVRAG)
and RAS-related GTP-binding protein 7 (Rab7). Rubicon was down-regulated using siRNA to
assess its role in MRC-5 and BEAS-2B cells. RESULTS : The levels of Rubicon was significantly
increased in lung tissues of IPF patients compared with those of control lung. The expression of
Rubicon was higher in lung tissue of pulmonary fibrosis non-survivors than in those of survivors.
Treatment with TGF-β1 increased the level of Rubicon and recruited UVRAG and Rab7 into
Rubicon in MRC-5 and BEAS-2B cells. The Rubicon siRNA reduced expression levels of Collagen
type I and α-SMA in BEAS-2B and MRC-5 cells treated with TGF- β1. CONCLUSIONS : We found
that Rubicon was increased in human lung tissues and in vitro models of IPF and it suggests that
Rubicon may contribute to suppression of autophagy in IPF.

Keyword: Autophagy, Rubicon, idiopathic pulmonary fibrosis

[P03-070]
PHRAGMITIS RHIZOMA INHIBITS HYDROGEN PEROXIDE-INDUCED OXIDATIVE STRESS AND
APOPTOSIS IN CHANG LIVER CELLS THROUGH NRF2/HO-1 SIGNALING PATHWAY
ACTIVATION
Cheol Park¹, Su Hyun Hong² and Yung Hyun Choi²*

¹Department of Molecular Biology, Dongeui University, Busan, Korea, ²Department of Biochemistry,
Dongeui University College of Korean Medicine, Busan, Korea

Phragmites Rhizoma (PR), the roots of Phragmites communis Trinius, has long been used as a
traditional medicinal herb to remove heat, promote the production of body fluids, induce
excretion of urine and suppress melanogenesis. However, the molecular mechanisms of its antioxidative activity have not been clearly elucidated yet. In the present study, we investigated the
potential therapeutic efficacy of the PR against hydrogen peroxide (H2O2)-induced oxidative
stress and apoptosis in Chang liver cells. It was found that exposure of Chang liver cells to H2O2
caused a reduction in cell viability by generation of intracellular reactive oxygen species (ROS),
induction of DNA damage, disruption of mitochondrial membrane permeability and apoptosis.
However, pretreatment of PR before H2O2 exposure effectively attenuated these changes,
suggesting that PR prevented H2O2-induced oxidative stress and mitochondria-dependent
apoptosis. Furthermore, the increased expression and phosphorylation of nuclear factor erythroid
2-related factor 2 (Nrf2) and up-regulation of heme oxygenase-1 (HO-1), a phase II antioxidant
enzyme, were detected in PR-treated Chang liver cells. We also found that zinc protoporphyrin IX
(ZnPP), a HO-1 inhibitor, attenuated the protective effects of PR against H2O2-induced oxidative
stress and apoptosis. Collectively, these findings indicate that PR enhances cellular antioxidant
defense capacity through the inhibition of ROS generation and the activation of the Nrf2 signaling
pathway, thus protecting Chang liver cells from H2O2-induced oxidative stress and apoptosis.

Keyword: Phragmites Rhizoma, Oxidative stress, DNA damage, apoptosis, Nrf2/HO-1

[P03-071]
AURANOFIN INDUCES APOPTOSIS IN MDA-MB-231 CELLS VIA GENERATION OF REACTIVE
OXYGEN SPECIES AND SUPPRESSING PI3K/AKT SIGNALING PATHWAYS
Hyun HwangBo¹,², Cheol Park³, Su Hyun Hong¹, Jae-Hun Cheong² and Yung Hyun Choi¹*

¹Department of Biochemistry, Dongeui University College of Korean Medicine, Busan, Korea,
²Department of Molecular Biology, Pusan National University, Busan, Korea, ³Department of
Molecular Biology, Dongeui University, Busan, Korea

Thioredoxin (Trx) system, composed of thioredoxin reductase (TrxR), Trx and NADPH, is a key
regulator in many redox-dependent cellular pathways. As TrxR is overexpressed in various cancers,
several studies suggested that TrxR is an important target for anti-cancer therapy. Auranofin is an
inhibitor of TrxR that has potential anticancer effects. In the present study, we demonstrated that
auranofin inhibited MDA-MB-231 cell viability, which was associated with the inhibition of TrxR
activity and inactivation of phosphoinositide 3-kinase (PI3K)/Akt signaling pathways. Our results
also indicated that auranofin induced apoptosis as evidenced by the increased population of
annexin-V positive cells and loss of mitochondrial membrane potential (Δψm). Subsequently,
auranofin induced the expression of pro-apoptotic protein such as death receptor4, Fas and Bax
and decreased the expression of anti-apoptotic protein such as Bcl-2, XIAP and cIAP-1 in MDAMB-231 cells. In addition, auranofin enhanced the generation of reactive oxygen species (ROS);
however, pretreatment with ROS scavenger completely blocked auranofin-induced apoptosis.
Moreover, an artificial inhibition of PI3K activity further increased the apoptosis of MDA-MB-231
cells by auranofin. The results indicate that the inhibition of TrxR activity contributes to apoptosis
by auranofin, amplifying ROS generation and suppression of PI3K/Akt signaling pathways in MDAMB-231 cells (NRF 2015R1A2A2A01004633).
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[P03-072]
CARPOMITRA COSTATA EXTRACT SUPPRESSES INTERLEUKIN-1β-INDUCED INFLAMMATORY
RESPONSE IN SW1353 HUMAN CHONDROCYTES THROUGH SUPPRESSING NF-κB SIGNALING
PATHWAY
Jin-Woo Jeong¹, Cheol Park², Min Ho Han³, Dae-Sung Lee³, Suhkmann Kim4, Heui-Soo Kim5, HeeJae Cha6, Eui Kyun Park7, Gi-Young Kim8, You-Jin Jeon8, and Yung Hyun Choi9*

¹Nakdonggang National Institute of Biological Resources, Sangju, Korea, ²Department of Molecular
Biology, Dongeui University, Busan, Korea, ³National Marine Biodiversity Institute of Korea,
Seocheon, Korea, ⁴Department of Chemistry, Pusan National University, Busan, Korea, 5Department
of Biological Sciences, Pusan National University, Busan, Korea, 6Departments of Parasitology and
Genetics, Kosin University College of Medicine, Busan, Korea, 7Department of Oral Pathology and
Regenerative Medicine, Kyungpook National University, Daegu, Korea, 8Department of Marine Life
Science, Jeju National University, Jeju, Korea, 9Department of Biochemistry, Dongeui University
College of Korean Medicine, Busan, Korea

Osteoarthritis (OA) is a degenerative joint disease characterized by irreversible articular cartilage
destruction by inflammatory reaction. Recently, antioxidant effects of Carpomitra costata
(Stackhouse) Batters, a brown algae, have been reported, but their effects on OA have not been
investigated. This study aimed to evaluate the anti-osteoarthritic effects of ethanol extract of C.
costata (EECC) in SW1353 human chondrocytes. The results of this study showed that EECC
attenuated the interleukin-1β (IL-1β)-induced production of nitric oxide (NO) and prostaglandin E2,
major inflammatory mediators, which was associated with the inhibition of inducible NO synthase
and cyclooxygenase-2 expression. EECC also downregulated the level of gene expression of matrix
metalloproteinase (MMP)-1, -3 and -13 in SW1353 chondrocytes treated with IL-1β, resulting in
their extracellular secretion reduction. In addition, it was confirmed that the oxidative stress
induced by IL-1β was blocked by EECC, as a result of inhibition of reactive oxygen species
generation. Moreover, EECC markedly suppressed the IL-1β-mediated nuclear translocation of
nuclear factor-kappa B (NF-κB) and degradation of IκB-α, indicating that EECC has the potential to
exhibit anti-inflammatory effects through inhibition of the NF-κB signaling pathway. The results of
this study are the first to demonstrate the anti-inflammatory activity of C. costata extracts in
chondrocytes, suggesting that this algae extract could potentially be used in the prevention and
treatment of OA.
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[P03-073]
ARGINASE II ACTIVITY CONTRIBUTES TO THE CA2+/CAMKII/ENOS AXIS BY REGULATING
CA2+ CONCENTRATION BETWEEN THE CYTOSOL AND MITOCHONDRIA IN A P32DEPENDENT MANNER
Bon-Hyeock Koo¹ and Sung Woo Ryoo¹

¹Kangwon National University, Korea

Arginase II activity contributes to reciprocal regulation of endothelial nitric oxide synthase (eNOS).
We

tested

the

hypotheses

that

arginase

II

activity

participates

in

the

regulation

of

Ca2+/Ca2+/calmodulin-dependent kinase II (CaMKII)/eNOS activation, and this process is
dependent on mitochondrial p32. Downregulation of arginase II increased the concentration of
cytosolic Ca2+ and decreased mitochondrial Ca2+ in microscopic and fluorescence-activated cell
sorting analyses, resulting in augmented eNOS Ser1177 phosphorylation and decreased eNOS
Thr495 phosphorylation through CaMKII. These changes in Ca2+ regulation were observed in
human umbilical vein endhothelial cells (HUVEC) treated with siRNA against p32 (sip32). In the
aortas of wild-type mice, sip32 induced eNOS Ser1177 phosphorylation, CaMKⅡ phosphorylation
and increased the cytosolic Ca2+. However, decreased mitochondrial Ca2+, which induces
enhanced NO production. Then, spermine is activator of p32 which induced to increase
mitochondrial calcium and decrease cytosolic calcium. Our experiments indicates spermine
reduced CaMKⅡ, eNOS Ser1177 phosphorylation, but treated sip32 group are influenced
spermine. Therefore, our finding suggest that Arginase 2 activity contributes to reciprocal
regulation of endothelial nitric oxide synthase (eNOS) and intracelluar calcium. This novel
mechanism of between arginase Ⅱ and p32 in regulation of Ca2+- dependent eNOS
phosphorylation drives arginase activation, mitochondrial dysfunction, endothelial dysfunction, and
atherogenesis.
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[P03-074]
IDH2-DEFICIENT MICE DEVELOP SPINAL DEFORMITIES WITH AGING
Minkyoung Kam¹, Bora Nam¹ and Dong-Seok Lee¹

¹Bk21 Plus Knu Creative Bioresearch Group, Kyungpook National University, Korea

Spinal deformities such as scoliosis and kyphosis are incurable, and can lead to decreased physical
function, pain, and reduced quality of life. Despite much effort, no clear therapies for the
treatment of these conditions have been found. Therefore, the development of an animal model
for spinal deformity would be extremely valuable to our understanding of vertebral diseases. In
this study, we demonstrate that mice deficient in the mitochondrial enzyme isocitrate
dehydrogenase 2 (IDH2) develop spinal deformities with aging. We use morphological analysis as
well as radiographic and micro-CT imaging of IDH2-deficient mice to characterize these
deformities. Histological analysis showed increased abnormalities in IDH2-deficient mice compared
to wild type mice. Taken together, the results suggest that IDH2 plays a critical role in maintaining
the spinal structure by affecting the homeostatic balance between osteoclasts and osteoblasts.
This indicates that IDH2 might be a potent target for the development of therapies for spinal
deformities. Our findings also provide a novel animal model for vertebral disease research.
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[P03-075]
KISS1 AND GPR54 GENE POLYMORPHISMS IN SRI LANKAN WOMEN WITH POLYCYSTIC
OVARY SYNDROME (PCOS)
Umayal Branavan¹, Visvanath Chandrasekharan¹, Sulochana Wijesundera¹ and Chandrika
Wijeyaratne¹

¹University of Colombo, Sri Lanka

Introduction PCOS is the commonest endocrine disorder affecting women of reproductive age. Its
aetiology, though yet unclear, is presumed to have an oligogenic basis interacting with
environmental factors. Ethnic variation occurs in its expression. The fundamental hormonal
derangement is gonadotrophin and insulin excess driven ovarian hyperandrogenaemia. Female
reproduction depends on normal development and regulation of the hypothalamic pituitary
gonadal (HPG) axis. Kisspeptins are peptide products of Kiss1 gene that control the HPG axis by
acting via G protein-coupled receptor known as GPR54. There is paucity of data on the role of
Kiss1 and GPR54 gene in PCOS. Kisspeptin signals GnRH neurons by acting on GPR54 receptor to
stimulate the release of GnRH into the portal circulation; which in turn stimulates secretion of LH
and FSH by gonadotrophes of the anterior pituitary. GnRH secretion is dysegulated in PCOS.
Hence, we can postulate that altered kisspeptin inputs on GnRH neurons causes dysregulated
gonadotropin secretion in PCOS. Since kisspeptins are determined by the Kiss1 gene, variation of
Kiss1 and GPR54 genes may alter kisspeptin effects on HPG axis and help ascertain the aetiopathogenesis of PCOS. Objectives We aimed to, (i) Determine the polymorphisms in exons of
Kiss1 and GPR54 genes among Sri Lankan women with well-characterized PCOS versus controls
and (ii) Identify any association of such mutations with serum kisspeptin levels. Methods Study
design: Comparative study of cases and controls. Recruitment Cases: Clinic based consenting
women manifesting from adolescent years - 2 years post-menarche to 19 years (WHO), with all 3
diagnostic criteria present since 16-19 years (oligo-amenorrhoea, hyperandrogenism and
polycystic ovaries on ultrasound). Controls: Asymptomatic, normal cycling, women of reproductive
age in a work setting in whom PCOS was objectively excluded by clinical, biochemical and
ultrasound assessment, were recruited concurrently. Biochemical Investigations: Serum kisspeptin
and testosterone levels were determined using ELISA method. Sequencing: DNA was extracted
and samples were custom sequenced to identify mutations in each subjects. Results Cases =55
and controls =110; Serum kisspeptin and testosterone concentrations were significantly higher in

women with PCOS (kisspeptin – 4.873 nmol/L; testosterone - 4.713 nmol/L) than controls
(kisspeptin – 4.127 nmol/L; testosterone - 3.415 nmol/L, p0.05). GPR54 gene mutation (A→G) at
position 1,394 showed marginal association with increased serum kisspeptin levels (p=0.053). The
G→T mutation at position 2,878 of GPR54 gene was detected more frequently in our study
population (Minor allele frequency = 42.65%). Conclusion Our study showed genetic variations in
Kiss1 and GPR54 genes that are not likely to be associated with PCOS in Sri Lankan women. In
depth focused research of large scaled studies is needed at genome level to ascertain any
association of polymorphisms of Kiss1 and GPR54 genes with PCOS.
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[P03-076]
SULFORAPHANE AMELIORATES MUSCLE ATROPHY BY PREVENTING OXIDATIVE STRESS IN
THE CULTURED C2C12 MYOTUBES
Da Jeong Kim¹, Jae Yun Moon¹ and Hye Sun Kim¹

¹Ajou University, Korea

Skeletal muscle atrophy is characterized by an excessive loss of muscle mass. Imbalance between
protein degradation and protein synthesis causes muscle wasting. Oxidative stress has been
known to trigger dysregulation of protein homeostasis and it deteriorates atrophic symptoms. We
examined the relationship between skeletal muscle atrophy and menadione-induced oxidative
stress in the cultured cells. C2C12 myotubes were induced atrophy by serum starvation with
Hank’s balanced salt solution (HBSS) or treatment of dexamethasone (DEX). C2C12 myotube
diameter was significantly decreased in HBSS- and DEX-induced atrophy. Western blot analysis
showed that 4-hydroxynonenal adducts, a well-known marker of oxidative stress, were increased in
atrophic myotubes. Atrogin-1 is a muscle-specific E3 ubiquitin ligase closely related to protein
degradation in atrophy. Total amount of the ubiquitinated proteins as well as the expression of
atrogin-1 was increased during menadione-induced oxidative stress in C2C12 myotubes. In
addition, menadione treatment reduced C2C12 myotube diameter in a dose- and time-dependent
manner. These results suggest that menadione-induced oxidative stress can induce atrophy in
C2C12 myotubes and vice versa. Sulforaphane (SFN), a plant-derived isothiocyanate, is an
antioxidant molecule which induces expression of phase II antioxidant enzymes via Nrf2/ARE
signaling pathway. To investigate SFN effect on muscle atrophy, C2C12 myotubes were pre-treated
with SFN before the atrophy induction. Pre-treatment of SFN restored the decrease of myotube
diameter caused by serum starvation or menadione treatment. These results demonstrate that
sulforaphane exerts preventive effect on muscle atrophy in vitro.
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[P03-077]
THE FUNCTIONAL STUDY OF MICRORNA-148A/B IN ANGIOGENESIS
Hyejeong Kim¹, Minyoung Noh¹, Songyi Park¹, Yeomyung Kim¹ and Young-Guen Kwon¹

¹Yonsei University, Korea

MicroRNAs(miRNAs), a subset of small single-strand, non-coding RNAs, have been identified as
important regulators that function RNA silencing and post-transcriptional regulation of target
gene expression. miRNAs play important roles in numerous biological processes, such as
development, cancer, metabolism, and even reprogramming. miRNAs have been reported to be
adjusted by angiogenic stimuli in HUVECs(Human Umbilical cord Vein Endothelial Cells) and
regulated expression of crucial genes related to ECs function. To elucidate alterations of the
miRNAs during differentiation from endothelial progenitor cell (EPC) to EC, we proceeded ChIPseq and RNA-seq analysis. The expression levels of miR-148a/b were significantly decreased
during EPC differentiation on ChIP-seq and RNA-seq analysis. Neurophilin-1(NRP1), a co-receptor
of vascular endothelial growth factor receptor 2(VEGFR2), was identified as a putative target of
miR-148a/b through microRNA target gene prediction program like miRDB, PicTAR, Target Scan.
We confirmed that the expression of Nrp1 up-regulated in the late stage of EPC and downregulated in miR-148a/b overexpressed-HUVECs by miR mimics. miR-148a/b overexpression in ECs
inhibited VEGF-stimulated migration, signaling pathway and ECM-induced F-actin remodeling.
When miR-148a/b mimic was treated with EC, VEGFR2 signaling was decreased. We also
confirmed miR-148a/b are expressed in ECs during mouse retinal development using fluorescence
in situ hybridization,(FISH). The expression of Nrp1 during mouse retina development was also
significantly high. These results reveal that miR-148a/b expression is correlated with Nrp1 during
mouse retina development. In conclusion, miR-148a/b might have significant role in modulating
EC differentiation and vessel development.
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[P03-078]
INHIBITORY MECHANISM OF WNT3A ON EARLY ADIPOGENESIS
Gwan-Jun Lee¹, Bongju Park¹, Soojeong Chang¹, Jong Kyoung Kim², Byeongsoo Kang², Hyunsung
Park¹

¹University of Seoul, Korea, ²Daegu Gyeongbuk Institute of Science and Technology, Korea

This study shows that TEAD4 reinforces occupancy of both glucocorticoid receptor (GR) and
C/EBPβ on the promoter of Pparg2 gene during early adipogenesis. The findings that TEAD4
requires GR for its expression and for its ability to bind the promoters of both Pparg2 and Tead4
itself emphasize that GR is a common component for constituting two positive circuits which
persistently drives expression of both Tead4 and Pparg2. Wnt3a breaks these mutually related
positive circuits by limiting the nuclear location of GR in β-catenin dependent manner. The
antagonistic relation between GR and β-catenin extends to actin rearrangement during early
phase of adipogenesis. GR is necessary for the remodeling of both cytoskeleton and chromatin of
Pparg2 gene but Wnt3a inhibits both processes in β-catenin-dependent manner. This study
suggests that actin rearrangement and hotspot formation are related in ways that GR and βcatenin are antagonistically involved, and that Wnt3a reinforced β-catenin function.

Keyword: Adipogenesis, Wnt, Glucocorticoid receptor, Tead4, Actin rearrangement

[P03-079]
EFFECT OF PARTICULATE MATTER 10 ON CILIOGENESIS IN RETINAL PIGMENT EPITHELIAL
CELLS
Ji-Eun Bae¹ and Dong-Hyung Cho¹

¹Kyung Hee University, Korea

PParticulate matter with a median diameter <10 μm (PM10), a major component of air pollutants,
adversely effects on various main organs including lung, cardiovascular system, immune system,
and nervous system. Moreover, exposure to PM10 causes eye irritation induced allergic
conjunctivitis and dry eye syndrome, as well as inflammatory skin diseases such as atopic
dermatitis, and psoriasis. Primary cilia are microtubule-based organelles that sense external stimuli
including chemical, mechanical, light, and fluid flow. Aberrant ciliogenesis, known as a ciliopathy, is
associated with neurosensory impairment, retinal dystrophy, and developmental processes in skin,
such as keratinocyte differentiation. Particularly, skin and eye are always exposed to the external
environment and important interface between the environment and body. However, the relation
between PM10 and ciliogenesis has not been elucidated yet. Therefore, we evaluated the effect of
PM10 on ciliogenesis in human retinal pigment epithelial (RPE) cells

Keyword: Particulate matter 10, Primary cilia, Ciliogenesis, Ciliopathy, Retinal pigment epithelial

[P03-080]
DOWN-REGULATION OF MORTALIN PROMOTES PEXOPHAGY BY INCREASING PEROXISOMAL
ROS
Doo Sin Jo¹ and Dong-Hyung Cho¹

¹Kyung Hee University, Korea

Peroxisomes are involved in oxidation of very long chain fatty acids, detoxification of ROS, and
synthesis of plasmalogens. Thus, quality control of the peroxisome is essential for cellular
homeostasis. Autophagy is an intracellular degradation pathway for large protein aggregates and
damaged organelles, and pexophagy is a selective autophagy for the peroxisome. However, the
precise mechanism of pexophagy is largely unknown. In this study, we identified mortalin as a
novel pexophagy regulator from a cell-based functional screen. Down-regulation of mortalin
decreased the number of peroxisomes in vitro and in vivo. We found that depletion of mortalin
highly increased autophagy, which is blocked in ATG5- or ATG7-deficient cells. In addition,
mortalin-mediated loss of peroxisome was reversed in p62-deficient cells. Furthermore, we found
that loss of mortalin resulted in an increase in peroxisomal ROS. Interestingly, inhibition of
peroxisomal ROS by a scavenger reduced the pexophagy induced by loss of mortalin. Taken
together, our findings suggest that down-regulation of mortalin promotes pexophagy by
increasing peroxisomal ROS.

Keyword: Pexophagy, Selective autophagy, Peroxisome, Autophagy, ROS

[P03-081]
UP-REGULATION OF UVRAG BY HDAC1 INHIBITION ATTENUATES 5FU-INDUCED CELL DEATH
IN HCT116 COLORECTAL CANCER CELLS
Na Yeon Park¹ and Dong-Hyung Cho¹

¹Kyung Hee University, Korea

The ultraviolent irradiation resistance-associated gene (UVRAG), a component of the Beclin1/ATG6 complex, regulates the autophagy initiation step and functions in the DNA-damage
response. UVRAG is frequently mutated in various cancers, and mutations on UVRAG increase
susceptibility for chemotherapy by impairing DNA-damage repair. In this study, I addressed the
epigenetic regulation of UVRAG in colorectal cancer cells. UVRAG expression was increased in cells
treated with histone deacetylase (HDAC) inhibitors, such as VPA and SAHA. Downregulation of
HDAC1 enhanced UVRAG expression in colorectal cancer cells. In addition, both chemical and
genetic inhibition of HDAC1 decreased the activation of caspase-3 and cytotoxicity in 5fluorouracil (5FU)-treated cancer cells. In contrast, UVRAG overexpression inhibited caspase
activation and cell death in 5FU-treated cells. Taken together, my findings suggest that
upregulation of UVRAG by HDAC1 inhibition potentiates DNA-damage–mediated cell death in
colorectal cancer cells.
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[P03-082]
FAR-INFRARED IRRADIATION INHIBITS ADIPOGENIC DIFFERENTIATION AND STIMULATES
OSTEOGENIC DIFFERENTIATION OF HUMAN TONSIL-DERIVED MESENCHYMAL STEM CELLS
Ha Yeong Kim¹, Yeonsil Yu¹, Yoon Mi Jin¹, Se Young Oh¹, Han Su Kim¹ and Inho Jo¹

¹Ewha Womans University, Korea

Far-infrared (FIR) irradiation has been reported to exhibit various biological effects including the
improvement of cardiovascular function. However, its effect on differentiation of stem cells has
never been studied. Here, using human tonsil-derived mesenchymal stem cells (TMSC) we
examined whether and how FIR irradiation regulates the differentiation of TMSC. TMSC were
exposed to FIR irradiation (3-25 ㎛ wavelength) at room temperature for 0, 30, and 60 min. After
FIR irradiation, adipogenic or osteogenic differentiation was induced for 14 days with
commercially-available, corresponding differentiation medium. Compared with controls (without
FIR irradiation), no alterations in cell viability or the expression of MSC-specific surface antigens
(CD14, CD34, CD45, CD73, CD90, and CD105) was found in FIR-irradiated TMSC. FIR irradiation
significantly inhibited adipogenic differentiation, as evidenced by decreased Oil red O staining and
the protein expression of adipocyte specific markers (peroxisome proliferator-activated receptor γ
and fatty acid binding protein 4). On the other hand, FIR irradiation induced osteogenic
differentiation, as evidenced by increased the protein expression of osteocyte specific markers
(osteocalcin and alkaline phosphatase). Because FIR irradiation induced heat under our condition,
we also tested its thermal effect. Our data showed that heat alone did not inhibit adipogenic
differentiation of TMSC, while it partially stimulated osteogenic differentiation. Furthermore, FIR
irradiation increased intracellular Ca2+ levels and activity of protein phosphatase 2B (PP2B).
Treatment with cyclosporin A, a specific PP2B inhibitor, reversed the effect of FIR irradiation on
adipogenic differentiation, but not on osteogenic differentiation of TMSC. Our data firstly suggest
that FIR irradiation inhibits adipogenic differentiation and enhances osteogenic differentiation of
TMSC, and that the inhibitory effect of adipogenic differentiation is non-thermal and mediated at
least by Ca2+-dependent PP2B activation.

Keyword: Human tonsil-derived mesenchymal stem cells, Far-infrared, Adipogenic differentiation,
Osteogenic differentiation, PP2B

[P03-083]
HEMISTEPSIN A ISOLATED FROM HEMISTEPTA LYRATA PREVENTS ACUTE HEPATITIS VIA
INHIBITION OF NF-κB AND ACTIVATION OF NRF2
Jae Kwang Kim¹, Ji Yun Jung¹, Sang Chan Kim¹ and Il Je Cho¹

¹Daegu Haany University, Korea

Hemistepta lyrata (Bunge) Bunge, which belongs to Compositae, has long been used as a
medicinal herb to treat fever, hemorrhage, and ulcers in Traditional Korean Medicine. Present
study investigated the effects of hemistepsin A (HsA) isolated from H. lyrate chloroform extract on
acute hepatitis and sought to determine its mechanisms of action in macrophages. In a Dgalactosamine/LPS-induced liver injury model, HsA ameliorated D-galactosamine/LPS-induced
hepatocyte degeneration and inflammatory cells infiltration. Moreover, immunohistochemical
analyses using nitrotyrosine, 4-hydroxynonenal, and cleaved poly (ADP-ribose) polymerase
antibodies revealed that HsA protected the liver from oxidative stress. Furthermore, HsA reduced
the numbers of proinflammatory cytoαkine-positive cells in hepatic tissues. As a plausible
mechanism, HsA pretreatment inhibited nitric oxide production, and reduced the expression of
iNOS and COX-2 in Toll-like receptor ligand-stimulated RAW 264.7 cells. Additionally, HsA
decreased the secretion of proinflammatory cytokines in lipopolysaccharide (LPS)-stimulated
Kupffer cells as well as in RAW 264.7 cells. HsA inhibited phosphorylation of IKK-α/β and
degradation of IκBα, resulting in decreased nuclear translocation of nuclear factor-κB (NF-κB) and
its transcriptional activity. Moreover, HsA phosphorylated nuclear factor erythroid 2-related factor
2 (Nrf2), increased expression levels of antioxidant genes, and attenuated LPS-stimulated H2O2
production. Phosphorylation of p38 and c-Jun N-terminal kinase was required for HsA-mediated
Nrf2 phosphorylation. Thus, these results suggest HsA may be a promising natural product to
manage inflammation-mediated tissue injuries through inhibition of NF-κB and activation of Nrf2.
[This study was supported by the National Research Foundation of Korea (NRF) funded by Korea
government (MSIP)(Grant No. 2012 R1A5A2A42671316).]

Keyword: Hemistepsin A, nuclear factor-κB (NF-κB), nuclear factor erythroid 2-related factor 2
(Nrf2), D-galactosamine/lipopolysaccharide-induced liver injury, anti-inflammation

[P03-084]
LRRK2 FUNCTIONS AS A SCAFFOLDING KINASE OF ASK1-MEDIATED NEURONAL CELL DEATH
Mi-Yeon Kim¹ and Sae-Hee Park¹

¹Chonnman National University, Korea

Leucine-rich repeat kinase 2 (LRRK2), a multi-domain protein, is a key causative factor in
Parkinson's disease(PD). Identification of novel substrates and the molecular mechanisms
underlying the effects of LRRK2 are essential for understanding the pathogenesis of PD. In this
study, we showed that LRRK2 played an important role in neuronal cell death by directly
phosphorylating and activating apoptosis signal-regulating kinase 1 (ASK1). LRRK2 phosphorylated
ASK1 at Thr832 that is adjacent to Thr845, which serves as an autophosphorylation site. Moreover,
results of binding and kinase assays showed that LRRK2 acted as a scaffolding protein by
interacting with each components of the ASK1–MKK3/6–p38 MAPK pathway through its specific
domains and increasing the proximity to downstream targets. Furthermore, LRRK2-induced
apoptosis was suppressed by ASK1 inhibition in neuronal stem cells derived from patients with PD.
These results clearly indicate that LRRK2 acts as an upstream kinase in the ASK1 pathway and
plays an important role in the pathogenesis of PD.
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[P03-085]
MYCOTOXIN ZEARALENONE DECREASES ENDOTHELIAL NITRIC OXIDE (ENOS) GENE
TRANSCRIPTION BY INCREASING SP1 BINDING TO THE ENOS GENE PROMOTER
Hyeon-Ju Lee¹, Jung-Hyun Park¹, Jee Young Lee¹ and Inho Jo¹

¹Ewha Womans University, Korea

Zearalenone (ZEN), a non-steroidal estrogenic mycotoxin produced from Fusarium species, is
reported to induce the damage of a variety of type of cells such as primary Leydig cells, human
bronchial epithelial cells, and human HepG2 hepatocytes. However, to date such study has never
been conducted in endothelial cells (EC). In this study, using bovine aortic EC (BAEC), we
examined whether and how ZEN affects nitric oxide (NO) production in EC, which is commonly
used as an index of EC function. ZEN significantly decreased NO production which was
accompanied by a dose- and time-dependent decreases in endothelial NO synthase (eNOS)
protein expression. It also decreased eNOS mRNA expression in a dose- and time-dependent
manner. Treatment with ICI 182,780, a specific estrogen receptor (ER) antagonist, did not reverse
ZEN-induced decrease in eNOS protein and mRNA expression, suggesting no evidence of
involvement of ER. Using full length (-1600 to +22) and its 5 progressive 5’-deletion eNOS
promoters fused into luciferase reporter gene plasmids, we found that ZEN reduced eNOS
promoter activity and bound to the downstream region of eNOS promoter (-135 to +1).
Treatment with mithramycin A, a specific Sp1 inhibitor, reversed the observed inhibitory effects of
ZEN on eNOS protein and mRNA expression and promoter activity. Electrophoretic mobility shift
assay with anti-Sp1 antibody revealed that ZEN increased Sp1 binding to eNOS promoter region
(-109 to -95). Our data demonstrate that ZEN decreases NO production at least by decreasing
eNOS mRNA transcription, which is mediated by increasing Sp1 binding at eNOS promoter (-195
to -95), and also indicates that this mycotoxin may profoundly alter vessel function.

Keyword: eNOS, zearalenone, nitric oxide, mycotoxin

[P03-086]
PARKIN INCREASES NEURONAL PROTECTION IN A NOTCH1 PATHWAY DEPENDENT MANNER
Mi-Yeon Kim¹ and Sae-Hee Park¹

¹Chonnman National University, Korea

Parkin, an E3 ubiquitin ligase, is the most frequently mutated gene in hereditary Parkinson’s
disease. Inactivation of Parkin leads to impairment of the ubiquitin–proteasome system, resulting
in the accumulation of misfolded or aggregated proteins and ensuing neurodegeneration. In this
study, we show that Parkin positively regulates the Notch1 signaling pathway. Overexpression of
Parkin stabilized Notch1-IC protein levels, whereas knockdown of Parkin decreased Notch1-IC
protein stability. Notably, overexpression of Parkin disrupted oxidative stress-induced apoptosis in
neuronal cells. However, knockdown of Notch1 inhibited Parkin-induced neuronal cell survival.
Together, these results indicate that Parkin is a novel regulator of the Notch1 signaling pathway.

Keyword: Parkin, E3 ubiquitin ligase, Notch1, neuronal cell death

[P03-087]
AUTOPHAGY SUPPRESSES TUMOR CELL PROLIFERATION THROUGH INCREASED NOTCH1-IC
DEGRADATION
Mi-Yeon Kim¹ and Sae-Hee Park¹

¹Chonnman National University, Korea

Autophagy is a highly conserved mechanism that degrades long-lived proteins and dysfunctional
organelles, and contributes to cell fate. In this study, autophagy attenuates Notch1 signaling by
degrading the Notch1 intracellular domain (Notch1-IC). Nutrient-deprivation promotes Notch1-IC
phosphorylation by MEKK1 and phosphorylated Notch1-IC is recognized by Fbw7 E3 ligase. The
ubiquitination of Notch1-IC by Fbw7 is essential for the interaction between Notch1-IC and p62
and for the formation of aggregates. Inhibition of Notch1 signaling prevents the transformation of
breast cancer cells, tumor progression, and metastasis. The expression of Notch1 and p62 is
inversely correlated with Beclin1 expression in human breast cancer patients. These results show
that autophagy inhibits Notch1 signaling by promoting Notch1-IC degradation and therefore
plays a role in tumor suppression.

Keyword: Autophage, Protein degradation, MEKK1, Notch1

[P03-088]
DIFFERENTIATION OF TOLEROGENIC DENDRITIC CELLS VIA RADIOLYTIC PRODUCT INDUCED
BY STRUCTURAL MODIFICATION OF LUTEOLIN
Woo Sik Kim¹, Hye-Min Kim¹, Ha-Yeon Song¹, Dae Seong Choi¹, Eui-Hong Byun¹ and Eui-Baek
Byun¹

¹Korea Atomic Energy Research Institute, Korea

Since tolerogenic dendritic cells (Tol-DCs) have a crucial role in suppression of host immune
responses, Tol-DCs are an important cell type in therapeutic approaches for various inflammatory
diseases. To determine the phenotype and function of cells induced by the treatment of structural
modification compound (name; GLM) of luteolin (polyphenol compound) during GM-CSF/IL-4mediated DC differentiation, we firstly identified the frequency of CD11c+ cells following GLM
stimulation. But, between DCs generated from GM-CSF/IL-4 (BMDCs) and DCs (GLM-DCs)
generated from GM-CSF/IL-4/GLM were not different. Importantly, GLM-DCs displayed the
reduced expression of cell surface molecules compared to BMDCs. Also, GLM-DCs increased the
production of IL-10, without altering the levels of TNF-α and IL-12p70. Interestingly, GLM-DCs
decreased proliferation of allogeneic T cells with decreased levels of IFN-γ and IL-2 compared
with BMDCs. Taken together, our results suggest that GLM-DCs may be an excellent candidate for
use in cell-based therapy for various inflammatory diseases.

Keyword: Luteolin, Gamma-irradiation, Structural modification, Tolerogenic dendritic cell

[P03-089]
HIPK2 NEGATIVELY REGULATES MALIGNANT GROWTH THROUGH PHOSPHORYLATION OF
NOTCH1-IC
Mi-Yeon Kim¹ and Sae-Hee Park¹

¹Chonnman National University, Korea

The receptor Notch1 plays an important role in malignant progression of many cancers, but its
regulation is not fully understood. In this study, we report that the kinase HIPK2 is responsible for
facilitating the Fbw7-dependent proteasomal degradation of Notch1 by phosphorylating its
intracellular domain (Notch1-IC) within the Cdc4 phosphodegron motif. Notch1-IC expression was
higher in cancer cells than normal cells. Under genotoxic stress, Notch1-IC was phosphorylated
constitutively by HIPK2 and was maintained at a low level through proteasomal degradation.
HIPK2 phosphorylated the residue T2512 in Notch1-IC. Somatic mutations near this residue
rendered Notch1-IC resistant to degradation, as induced either by HIPK2 overexpression or
adriamycin treatment. In revealing an important mechanism of Notch1 stability, the results of this
study could offer a therapeutic strategy to block Notch1-dependent progression in many types of
cancer.

[P03-090]
NOTCH1 INTRACELLULAR DOMAIN PROMOTES NUCLEAR LOCALIZATION OF PAK1 THROUGH
DIRECT INTERACTION
Mi-Yeon Kim¹ and Sae-Hee Park¹

¹Chonnman National University, Korea

p21-Activated kinase 1 (PAK1) is a serine/threonine protein kinase implicated in cytoskeletal
remodeling and cell motility. Recent studies have shown that it also promotes cell proliferation,
regulates apoptosis, and increases cell transformation and invasion. In this study, we showed that
NOTCH1 intracellular domain (NOTCH1-IC) negatively regulated PAK1 signaling pathway. We
found a novel interaction between NOTCH1-IC and PAK1. Overexpression of NOTCH1-IC
decreased PAK1-induced integrin-linked kinase 1 (ILK1) phosphorylation, whereas inhibition of
NOTCH1 signaling increased PAK1-induced ILK1 phosphorylation. Notably, ILK1 phosphorylation
was higher in PS1,2(-/-) cells than in PS1,2(+/+) cells. As expected, overexpression of NOTCH1-IC
decreased ILK1-induced phosphorylation of glycogen synthase kinase 3 beta (GSK-3beta).
Furthermore, NOTCH1-IC disrupted the interaction of PAK1 with ILK1 and altered PAK1 localization
by directly interacting with it. This inhibitory effect of NOTCH1-IC on the PAK1 signaling pathway
was mediated by the binding of NOTCH1-IC to PAK1 and by the alteration of PAK1 localization.
Together, these results suggest that NOTCH1-IC is a new regulator of the PAK1 signaling pathway
that directly interacts with PAK1 and regulates its shuttling between the nucleus and the
cytoplasm

[P03-091]
EPIMEDIUM KOREANUM NAKAI SUPPRESSES OXIDATIVE STRESS-MEDIATED LIVER INJURY BY
ACTIVATING NRF2
Ji Yun Jung¹, Sang Mi Park¹, Eun Ok Kim¹, Do Yeon Kim¹, Il Je Cho¹ and Sang Chan Kim¹

¹Daegu Haany University, Korea

Oxidative stress induced by reactive oxygen species is the main cause of diverse liver diseases.
Present study investigated the hepatoprotective effect of Epimedium koreanum Nakai water
extract (EKE) against arachidonic acid (AA)+iron-mediated cytotoxicity in HepG2 cells and in a
CCl4-mediated mouse model of acute liver injury in mice. Pretreatment with EKE (30 or 100
μg/mL) significantly inhibited AA+iron-mediated cytotoxicity in HepG2 cells. EKE prevented
AA+iron-mediated changes in the expressions of cleaved caspase-3 and poly(ADP-ribose)
polymerase, and attenuated H2O2 production, glutathione depletion, and mitochondrial
membrane dysfunction. EKE also increased the nuclear translocation of nuclear factor E2-related
factor 2 (Nrf2), transactivated antioxidant response element harboring luciferase activity, and
induced the expressions of antioxidant genes. Furthermore, the cytoprotective effect of EKE
against AA+iron was blocked in Nrf2 knockout cells. Ultraperformance liquid chromatography
showed EKE contained icariin, icaritin, and quercetin, and both icaritin and quercetin were found
to protect HepG2 cells from AA+iron via Nrf2 activation. In a CCl4-induced mouse model of liver
injury, pretreatment with EKE (300 mg/kg) for four consecutive days ameliorated CCl4¬-induced
increases in serum aspartate aminotransferase activity, histological activity indices, hepatic
parenchyma degeneration, and inflammatory cell infiltration. EKE also decreased CCl4-induced
numbers of nitrotyrosine-, 4-hydroxynonenal-, cleaved caspase-3- and cleaved poly(ADP-ribose)
polymerase-positive cells in hepatic tissues. These results suggest EKE is a promising candidate for
preventing or treating oxidative stress-related liver diseases via Nrf2 activation. [This study was
supported by the National Research Foundation of Korea (NRF) funded by Korea government
(MSIP)(Grant No. 2012 R1A5A2A42671316).]

Keyword: Epimedium koreanum Nakai, nuclear factor erythroid 2-related factor 2 (Nrf2),
arachidonic acid (AA)+iron-mediated cytotoxicity, carbon tetrachloride, hepatoprotective effect

[P03-092]
DEVELOPMENT OF ELECTROSPUN NANOFIBROUS MEMBRANE FOR THREE-DIMENSIONAL
CULTURE OF DIFFERENT TYPES OF CELLS
Min-Ho Choi¹, Min-Gyu Song¹, Ye-Seul Oh¹, Da-Hee Lee¹ and Jong-Yong Kwak¹

¹Ajou University, Korea

PVA nanofibers are widely used as biomaterials due to excellent hydrophilicity. The only drawback
of PVA nanofibrous membrane in cell and tissue culture is disintegration upon contact with water
and loses its fibrous morphology. To improve the water stability of the systems, mixture of PVA
and cross-linkers, including PAA and GA was electrospinned and electrospun nanofibers were
treated with post-cross-linking method using HCl vapor exposure and dimethylformamide (DMF)
soaking. Surface-seeded cells were able to attach on cross-linked PVA/PAA/GA nanofiber
membrane within several hours. The attachment of several type of cells in PVA nanofiber
membrane were evaluated after seeding the cells on the membrane. Fibroblasts, cancer cells, and
endothelial cells attached and grow well on the cross-linked PVA NFS, indicating that it is a
suitable material for cell culture. Cell-cell junctions in the PVA membrane appeared relatively
rounded rather than elliptical when compared to in the culture dish. Fibroblasts had cellular
function to produce extracellular matrix (ECM) and ECM proteins could be adsorbed onto
nanofibers. Endothelial cells also attached to the membrane. Immuno-fluorescence staining of
zona occludens-1(ZO-1) showed that it localized to the cell-cell junctions in nanofibrous
membrane. Therefore, the cross-linked PVA/PAA/GA nanofibrous membrane without any
modification could support attachment of various types of cells.

Keyword: PVA, electrospun, three-dimensional culture

[P03-093]
THREE DIMENSIONAL CO-CULTURE OF ENDOTHELIAL AND CANCER CELLS IN WATER-STABLE,
TRANSPARENT POLY(VINYL ALCOHOL) NANOFIBROUS MEMBRANE
Ye-Seul Oh¹, Min-Gyu Song¹, Min-Ho Choi¹, Da-Hee Lee¹ and Jong-Yong Kwak¹

¹Ajou University, Korea

Tumor blood vessels are abnormal morphologically and endothelial cells (ECs) in tumor tissues are
of irregular shape and size. Various in vitro assays are available on two-dimensional (2D) platforms,
however, limited research has been conducted to investigate the behavior of tumors and ECs
grown on three-dimensional (3D) platforms. In this study, we developed a 3D co-culture with
tumor cells and ECs in transparent nanofibrous membrane to investigate the interplay between
ECs and tumor cells. Uniform Polyvinyl alcohol (PVA)/polyacrylic acid (PAA)/glutaraldehyde (GA)
nanofiber membrane with water stability and high optical transparency were formed by postcrosslinking of the fibers with HCl vapor and dimethylformamide (DMF). Mouse endothelial cell
lines, such as Ea.hy926, and bEND3 cells were cultured on culture dish and PVA membrane. When
we compared proliferation rates of ECs and cancer cells in a culture dish and the PVA membrane
from day 1 to day 5 after culture, the number of viable cells cultured in the nanofibrous
membrane increased time-dependently, but was lower than that in a 2D culture dish. ECs and
colon cancer cells were top-seeded on the upper and lower surfaces of the membrane,
respectively and these cells were cocultured for 5 days in the membrane which is attached to the
insert of Transwell chamber. ECs in the upper surface infiltrate the membrane and migrated to
cancer cells. Therefore, transparent and water-stable PVA nanofibrous membrane can support for
attachment of ECs and cancer cells. Also, the coculture system with ECs and cancer cells can be
used for the assay of migration of ECs to cancer cells.

Keyword: three-dimensional culture, PVA, co-culture

[P03-094]
MEBENDAZOLE INHIBITS ENDOTHELIAL CELL BEHAVIOR, BUT NOT BY DIRECT INHIBITION OF
GROWTH FACTOR SIGNALING.
So Jung Sung¹, Hyun-Kyung Kim¹, Hong Seok Choi¹, Yong-Kil Hong¹ and Young Ae Joe¹

¹The Catholic University of Korea, Korea

Angiogenesis, a process of new blood vessel formation, is involved in many disorders such as
cancer, psoriasis, arthritis, and blindness. Inhibition of signaling pathway induced by proangiogenic growth factors such as vascular endothelial growth factors (VEGFs) and basic fibroblast
growth factors (bFGF) is a therapeutic strategy in many angiogenesis-related diseases.
Mebendazole (MBZ), a microtubule depolymerizing drug commonly used for helminthic infections,
has recently been noted with substantial attention as a repositioning candidate for angiogenesis
inhibition and cancer treatment. It has been reported that MBZ inhibits angiogenesis by blocking
autophosphorylation sites of VEGFR2 (IC50=4.3 uM). However, the definite mechanism of action
related to its angiogenesis inhibition remains unclear. In this study, we investigated how MBZ
inhibits endothelial cell behavior and signaling for angiogenesis inhibition. On the contrary to
other reports, we found that MBZ dose-dependently inhibits endothelial cell proliferation in
several culture conditions containing bFGF, VEGF or FBS. Unexpectedly, the cells grew slowly in
EGM2 compared to M199 containing 20% FBS, and showed a three-fold higher IC50 (IC50=2.5
uM). It also more potently inhibited endothelial cell migration induced by not only VEGF
(IC50=0.5 uM) but also bFGF (IC50=0.4 uM). However, treatment of MBZ did not affect ERK1/2
and FAK phosphorylation induced by VEGF or bFGF even at 10 uM. Upon treatment at 1 uM,
endothelial cells became shrunk upon inhibition of microtubule action, and underwent apoptosis
because sub-G1 fraction was increased with time. At 72 h of treatment, sub-G1 fraction reached
up to 46%. However, no polyploidy was observed. Therefore, we concluded that MBZ inhibits proangiogenic endothelial cell behavior through inhibition of microtubule action rather than
inhibition of growth factor signaling. Therefore, MBZ can be used effectively for inhibition of
VEGF-resistant pathological angiogenesis. (NRF-2012R1A5A2047939)

Keyword: Mebendazole, Angiogenesis, Growth factor(VEGF, bFGF), microtubule

[P03-095]
TEMPERATURE-DEPENDENT INCREASE OF THE CALCIUM SENSITIVITY AND ACCELERATION
OF ACTIVATION OF ANO6 CHLORIDE CHANNEL VARIANTS
Joo Hyun Nam¹ and Haiyue Lin²

¹Dongguk University College of Medicine, Korea, ²Seoul National University College of Medicine,
Korea

Anoctamin-6 (ANO6) belongs to a family of calcium (Ca2+)-activated chloride channels (CaCCs),
with three types of splicing variants (V1, V2, and V5) showing plasma membrane expression.
Unlike other CaCCs, ANO6 requires a non-physiological intracellular free calcium concentration
([Ca2+]i > 1μM), and needs several minutes for full activation under a whole-cell patch clamp.
Therefore, doubt has been raised about the physiological role of ANO6 as an ion channel, and it
is rather regarded as a Ca2+-dependent phospholipid scramblase. Here, we demonstrate that the
physiological temperature (37°C) increased the Ca2+ sensitivity of ANO6 under a whole-cell patch
clamp; V1 was activated from 1 μM [Ca2+]i, while V2 and V5 were activated from 300 nM [Ca2+]i.
And increased temperature to 42°C, V1 was also activated by 300 nM [Ca2+]i. Moreover, the 37°C
significantly accelerated the activation of the three variants. Interestingly, the temperaturedependent Ca2+-sensitization of ANO6 became insignificant under inside-out path clamp,
suggesting a critical role of unknown cytosolic factors. Different to the channel activity, the 37°C
did not induce the scramblase function of ANO6 with submicromolar [Ca2+]i (300 nM),
irrespective of the variant types. Our results suggest the physiologically meaningful anion
conducting property of ANO6, which might precede the scramblase activity.+

Keyword: Anoctamin-6, temperature, calcium-activated chloride channel, activation kinetics,
cytosolic factors

[P03-096]
FE65 PROMOTES THE INTERACTION BETWEEN FE65 WITH E3 LIGASE NEURALIZED-LIKE 1.
Mi-Yeon Kim¹ and Sae-Hee Park¹

¹Chonnman National University, Korea

Fe65 is a highly conserved adaptor protein that interacts with several binding partners. Fe65 binds
proteins to mediate various cellular processes. But the interacting partner and the regulatory
mechanisms controlled by Fe65 are largely unknown. In this study, we found that Fe65 interacts
with the C-terminus of Jagged1. Furthermore, Fe65 negatively regulates AP1-mediated Jagged1
intercellular domain transactivation in a Tip60-independent manner. We found that Fe65 triggers
the degradation of Jagged1, but not the Jagged1 intracellular domain (JICD), through both
proteasome and lysosome pathways. We also showed that Fe65 promotes recruitment of the E3
ligase Neuralized-like 1 (Neurl1) to membrane-tethered Jagged1 and monoubiquitination of
Jagged1. These three proteins form a stable trimeric complex, thereby decreasing Jagged1
targeting by ubiquitin-mediated degradation. Consequently, Jagged1 is a novel binding partner of
Fe65, and Fe65 may act as a novel effector of Jagged1 signaling.

Keyword: Fe65, Neuralized-like 1, protein degrdation, Jagged1, monoubiquitination

[P03-097]
ALPHA-SYNUCLEIN PROMOTES THE INTERACTION BETWEEN NOTCH1 INTRACELLULAR
DOMAIN WITH FBW7.
Mi-Yeon Kim¹ and Sae-Hee Park¹

¹Chonnman National University, Korea

Notch signaling pathway is well known that it is involved in regulating cell fate, proliferation and
homeostasis. In this study, we show a novel function of alpha-synuclein (SNCA) to promote
degradation of Notch1 intracellular domain (Notch1-IC) through Fbw7, ubiquitin E3 ligase. We
identified that SNCA inhibits Notch1 transcription activity and diminishes the interaction between
Notch1-IC and RBP-Jk. We also found decrease of Notch1-IC protein stability by exogenous and
endogenous SNCA through proteasomal pathway, not through lysosomal pathway. And, we found
that SNCA promotes interaction between Notch1-IC and Fbw7. Furthermore, SNCA directly
interacts with Fbw7. SNCA increases ubiquitination of Notch-IC by Fbw7 through interaction with
Fbw7. Together, these results suggest that SNCA is a novel regulator of Notch1-IC transcriptional
activity with acting as an enhancer of the interaction of Notch1-IC and Fbw7 with increasing
degradation of Notch1-IC.

Keyword: alpha-synuclein, Notch signaling pathway, Fbw7, Protein degradation

[P03-098]
DOWN-REGULATION OF GAMMA-SECRETASE ACTIVITY BY AKT THROUGH THE NICASTRIN
PHOSPHORYLATION
Mi-Yeon Kim¹ and Sae-Hee Park¹

¹Chonnman National University, Korea

The gamma-secretase is a multiprotein complex that cleaves many type-I membrane proteins,
such as the Notch receptor and the amyloid precursor protein. Nicastrin (NCT) is an essential
component of the multimeric gamma-secretase complex and functions as a receptor for gammasecretase substrates. In this study, we found that Akt1 markedly regulated the protein stability of
NCT. Importantly, the kinase activity of Akt1 was essential for the inhibition of gamma-secretase
activity through degradation of NCT. Notably, the protein level of endogenous NCT was higher in
shAkt1-expressing cells than in shCon-expressing cells. Akt1 physically interacted with NCT and
mediated its degradation through proteasomal and lysosomal pathways. We also found that Akt1
phosphorylates NCT at Ser437, resulting in a significant reduction in NCT protein stability.
Importantly, a phospho-deficient mutation in NCT at Ser437 stabilized its protein levels.
Collectively, our results reveal that Akt1 functions as a negative regulator of the gamma-secretase
activity through phosphorylation and degradation of NCT. Generation of the amyloid peptide (Abeta) and the amyloid precursor protein (APP) intracellular domain (AICD) can happen by
sequential proteolysis of APP by beta and gamma-secretase. The gamma-secretase complex
consists of four essential proteins: presenilin (PS1 or PS2), presenilin enhancer 2 (PEN-2), anterior
pharynx-defective 1 (APH-1), and the Nicastrin (NCT). NCT can interact and be phosphorylated by
Akt1, and phosphorylated NCT promotes its proteasomal and lysosomal degradation. As a result,
Akt1 plays role in reducing gamma-secretase activity through phosphorylation-dependent
regulation of NCT protein degradation.

Keyword: gamma-secretase, Nicastrin, Akt1, phosphorylation

[P03-099]
DOWN-REGULATION OF CELL DEATH SIGNALING BY NOTCH1 THROUGH INHIBITION OF
ASK1.
Mi-Yeon Kim¹ and Sae-Hee Park¹

¹Chonnman National University, Korea

Notch1 genes encode receptors for a signaling pathway that regulates various aspects of cell
growth and differentiation; however, the role of Notch1 signaling in p38 mitogen-activated protein
kinase (MAPK) signaling pathway is still not well defined. In this study, we found that Notch1
intracellular domain (Notch1-IC) prevents oxidative stress-induced cell death through the
suppression of the Apoptosis signal-regulating kinase (ASK) 1 signaling pathway. Notch1-IC
inhibited H2O2-induced activation of ASK1 and the activation of downstream kinases in the p38
MAPK signaling cascade. The results of both in vivo binding and kinase studies have revealed that
ASK1 is the direct target of Notch1-IC, whereas it produced no effect on either MAP kinase kinase
(MKK) 3 or p38 MAPK. Notch1-IC blocked both the homooligomerization of ASK1 and inhibited
ASK1 activity. Furthermore, Notch1-IC facilitated the translocation of activated ASK1 toward the
nucleus. Notch1 knockdown was determined to be highly susceptible to oxidative stress-induced
activation of ASK1-MKK3/MKK6-p38 MAPK signaling cascade and cell death. Taken together, our
findings suggest that Notch1-IC may act as a negative regulator in ASK1 signaling cascades.

Keyword: Notch1, ASK1, cell death, MAPK signaling

[P03-100]
CAMKIV AND NOTCH1 ARE REQUIRED FOR RANKL-INDUCED OSTEOCLAST DIFFERENTIATION.
Mi-Yeon Kim¹ and Sae-Hee Park¹

¹Chonnman National University, Korea

The Notch signaling pathway plays a crucial role in the regulation of cell fate decision, and is also
a key regulator of cell differentiation, including bone homeostasis, in a variety of contexts.
However, the role of Notch1 signaling in osteoclast differentiation is still controversial. In this
study, we show that Receptor activator of nuclear factor kappa-B ligand (RANKL)-induced
osteoclast differentiation is promoted by the Notch1 intracellular domain (Notch1-IC) and
Ca(2+)/Calmodulin dependent protein kinase IV (CaMKIV) signaling. Notch1-IC protein level was
augmented by CaMKIV through escape from ubiquitin dependent protein degradation. In addition,
CaMKIV remarkably increased Notch1-IC stability, and the kinase activity of CaMKIV was essential
for facilitating Notch1 signaling. CaMKIV directly interacted with Notch1-IC and phosphorylates
Notch1-IC, thereby decreasing proteasomal protein degradation through F-box and WD repeat
domain-containing 7 (Fbw7). We also found that Notch1-IC prevented inhibition of osteoclast
differentiation by KN-93 but not the phosphorylation deficient form of Notch1-IC. These results
suggest that phosphorylated Notch1-IC by CaMKIV increases Notch1-IC stability, which enhances
osteoclast differentiation

Keyword: Notch signaling pathway, Ca(2+)/Calmodulin dependent protein kinase IV, osteoclast
differentiation, protein degradation

[P03-101]
INVOLVEMENT OF PAF1 COMPLEX IN THE TRANSCRIPTION ASSOCIATED DNA DAMAGE
RESPONSE.
Garin Park¹, Nari Kim¹ and Joo-Yeon Yoo¹

¹Postech, Korea

PAF1 complex is originally discovered as RNA polymerase Ⅱ -associated protein complex
composed of PAF1, CTR9, CDC73, LEO1, RTF1 and SKI8. Its composition and functions are
evolutionary conserved from the yeast to human. It functions in the regulation of transcription by
controlling the histone modification patterns and chromatin state on the actively transcribed site.
Recently, PAF1 complex in yeast system has been proposed to involve in DNA damage response.
We also observed significant DNA breakage in the PAF1 complex depleted human cells. DNA
repair of artificially introduced DNA break by endonuclease I-SceI was less efficiently repaired. At
the same time, DNA breakage near transcription start site of wwox gene failed to repair properly
in these cells. Our data indicates that mammalian PAF1 complex might participate in the DNA
repair and DNA damage response.

Keyword: PAF1 complex, Transcription, DNA damage response

[P03-102]
B16F10 MELANOMA DERIVED PROTEINS INDUCE CHARACTERISTICS OF CANCER STEM-LIKE
CELLS FROM NIH3T3 CELLS BY CHANGING EXTRACELLULAR MICROENVIRONMENT
Soon Yong Park¹ and Jin Woong Chung¹

¹Dong-A University, Korea

Cancer stem-like cells (CSCs) could generate solid tumors through properties of stem cells such as
self-renewal and differentiation into multiple cell types. Additionally, CSCs may possess abilities
that lead to drug resistance and recurrence in many solid tumors. Therefore, in order to develop
various studies such as identification of CSCs origin and specific targeted therapies, it is necessary
to establish a cancer stem-like cell lines. In this study, we stimulated NIH3T3 fibroblasts to exhibit
characteristics of CSCs using whole protein lysates of B16F10 melanoma cells. We induced colony
formation from NIH3T3 cells using protein lysates of B16F10 cells. Induced-colonies displayed selfrenewal and differentiation capacities through anchorage-independent culture and re-attached
culture. Moreover, induced-colonies showed resistance to chemotherapy drugs by maintaining in
G0/G1 state. The induced-colonies expressed various CSCs markers and displayed high level drug
efflux capacity. Also, induced-colonies clearly demonstrated tumorigenic ability by forming solid
tumor in vivo. These results show that protein lysates of cancer cells could transform normal cells
into CSCs by increasing expression of CSCs markers. This study argues tremendous importance of
extracellular microenvironmental impact on generation of CSCs. Additionally, it provides a simple
experimental method for deriving CSCs, which could be based on the development of targeted
therapy techniques.

Keyword: Cancer stem-like cells, Extracellular microenvironment, Carinogenesis, Stemness, Cancer
cells-derived proteins

[P03-103]
LIZARD TAIL EXTRACTS (LTE) INDUCE APOPTOSIS IN MOUSE AND HUMAN LUNG CANCER
CELLS THROUGH SUPPRESSION OF PI3K/AKT PATHWAY AND ACTIVATION OF CASPASE
CASCADE.
Hyeongrok Choi¹, Mohamed Conde¹ and Jin Woong Chung¹

¹Dong-A University, Korea

Lizard Tail Extracts (LTE) have been used as oriental medicine for inflammation and tumors,
although it lacks scientific basis. Recent studies have shown that lizard extract inhibits migration,
proliferation and angiogenesis of cancer cells. However, the effect of lizard extract on lung cancer
has not been investigated. Thus, we studied the anti-tumor effect of LTE and its cellular
mechanisms in human and mouse lung cancer cells. LTE dramatically inhibited cell proliferation via
G2/M arrest of cell cycle in lung cancer cells, however, it did not significantly affect to viability of
normal cells. Cell cycle arrest by LTE led to apoptotic cell death, which was confirmed using
Annexin-V and single-stranded DNA assay. Furthermore, LTE induced activation of caspase-9 and
caspase-3 through inhibition of Akt phosphorylation. Finally, LTE suppressed growth of solid tumor
in C57BL/6 mice. In conclusion, our findings suggest that LTE could be a promising candidate for
treatment for lung cancer.

Keyword: Anti-cancer drug, Natural drug, Lizard, Lung cancer cells

[P03-104]
MICROFLUIDIC FABRICATION OF MULTISTIMULI-RESPONSIVE TUBULAR HYDROGELS FOR
CELLULAR SCAFFOLDS
Ara Jo¹, Dongwan Kim², Jinhwan Yoon² and Jin-Woong Chung¹

¹Dong-A University, Korea, ²Busan University, Korea

Stimuli-responsive hydrogel microfibers and microtubes are in great demand for biomedical
applications due to their similarity to the native extracellular matrix. In this study, we prepared pHand temperature-responsive hydrogel microfibers and microtubes using a microfluidic device
through alginate-templated photopolymerization. Hydrogel monomer solutions containing Nisopropylacrylamide (NIPAm) and sodium acrylate (SA) or allyl amine (AA) were irradiated with UV
light to invoke in situ photopolymerization. A repulsive force between the ionized SA or AA
groups caused by protonation/deprotonation of the acrylate or amine groups, respectively, led to
changes in the diameters and wall thicknesses of the fibers and/or tubes depending on the pH of
the medium. Poly(NIPAm) is a well-known thermally responsive polymer wherein the NIPAm-based
copolymer microfibers exhibited a thermal behavior close to the lower critical solution
temperature. We have demonstrated that these multistimuli-responsive volume changes are fully
reversible and repeatable. Furthermore, the positively charged microfibers were shown to exhibit
cell adhesion, and the number of cells attached to the microfibers could be further increased by
supplying nutrients, presenting the possibility of their application in tissue engineering and other
biomedical fields.

Keyword: Hydrogel, Microfiber, Microtube, HepG2

[P03-105]
TRANSLATION OF AGING RELATED GENES IN SENESCENT CELLS IS ALTERED VIA RIBOSOME
HETEROGENEITY
Hee Woong Yang¹, Hag Dong Kim¹ and Joon Kim¹

¹Korea University, Korea

The ribosomal P stalk is a protein complex composed of rpLP0, rpLP1 and rpLP2 proteins. Both
rpLP1 and rpLP2 are decreased in polysomes of senescent cells. Y-box binding protein-1 (YB-1) is
also reduced in polysomal fraction when cellular senescence is induced. We discovered that rpLP2
depletion in the ribosome can cause the detachment of YB-1 in polysomes and that it is linked to
cellular senescence. Our results also revealed that both CK2α and GRK2 which are the protein
phosphokinase of rpLP2 is decreased in senescent cells and induced an increment of
unphosphorylated rpLP2, resulting in release of YB-1 from polysomes. This heterogeneous
senescent ribosome has different translational efficiencies for some of the aging related genes
such as AHR, RAB27B, FEZ1, and DDIT4. We also showed that the decreament of rpLP1/rpLP2 and
YB-1 in senescent ribosomes was not specific to cell type or stress type. It was also observed in
aged mouse livers regardless of gender. Taken together, it is shown that the senescent ribosome
complex appears to have low levels of rpLP1/rpLP2 and YB-1, resulting in altered translational
efficiency for aging related genes.

Keyword: Ribosome heterogeneity, Senescence, YB-1, Translation

[P03-106]
CENTRIOLE DUPLICATION FACTOR, STIL REGULATES APICO-BASAL POLARITY IN ZEBRAFISH
NEUROECTODERM AND MAMMALIAN EPITHELIAL CELLS.
Hyena Kim¹, Young-Ki Bae² and Kyung-Hee Chun¹

¹Yonsei University College of Medicine, Korea, ²Research Institute National Cancer Center, Korea

The epithelial-mesenchymal transition (EMT) is crucial event in metastatic progression of various
tumors. Loss of cell polarity of normal epithelial or tumor tissues is required for proper progress
of EMT. In previous study, we screened a mutant, stilyk002, which shows a defect in apico-basal
polarity in the neuroectoderm of zebrafish embryo. To identify a gene that caused the observed
developmental defects, we performed positional cloning; as a result, the gene known as scl/tal1
interrupting locus (stil) was isolated. The STIL protein has been known to be essential for centriole
duplication and the non-templated, de novo centriole biogenesis that is required of mammalian
embryogenesis and human cancer cell proliferation. We monitored changes of apico-basal polarity
during EMT in vivo – in developing zebrafish embryos and in vitro – in cultured 3D cell
aggregates. In stil knockout zebrafish mutants, the various apical-basal markers, such as aPKC or
-catenin were aberrant

expressed

along

with

mislocalization of

centrosomes

in

the

neuroepithelium, and mitotic arrest was also observed in neuronal cells. In collagen embedded 3D
cultured MDCK cell, Knock-down of STIL leads to disrupt apco-basal polarity. To know how a
centrosomal protein, STIL regulates apico-basal polarity, we screened STIL binding partners which
could interact with apico-basal determinants. Through Yeast two Hybrid experiments, we isolated
a STIL binding protein, factor A which could associate with apical actin cortex determinant, factor
B. Interestingly, we observed that the centrosomal expressed STIL could be located in membrane
at mitosis stage. Thus, we hypothesize that STIL may regulate apico-basal polarity by
direct/indirect interaction with apical membrane determinants in normal tissues and possibly in
cancer cells.

Keyword: cell polarity, EMT, zebrafish, cancer, centrosome

[P03-107]
DELETION OF RACK1 ENHANCES NON-CANONICAL AUTOPHAGY BY INDUCING SELECTIVE
TRANSLATION.
Eunbin Kong¹, Hag Dong Kim¹ and Joon Kim¹

¹Korea University, Korea

Receptor for activated C kinase 1(RACK1), which was first identified as a substrate of PKCβⅡ,
functions as a scaffold protein which harbors numerous other proteins using WD40 motifs.
Additionally, RACK1 can associate with a 40S small ribosomal subunit and induce assembly of 80S
monosome to control translation efficiency. In the present study, we identified the knockdown of
RACK1 causes the increase of LC3 and Bcl-xL proteins and decrease of p62/SQSTM1 protein,
indicating the induction of autophagic flux. Then, autophagy induction by RACK1 knockdown is
independent of some canonical factors like Ulk1 complex, Beclin1, Atg7, and Atg5/12 conjugates.
To sum up the results, we suppose that knockdown of RACK1 induces autophagic flux by a noncanonical pathway. Furthermore, we showed that increased translation of specific mRNAs such as
LC3 and Bcl-xL. In conclusion, our data imply that the RACK1 knockdown enhances selective
translation, resulting in induction of non-canonical autophagy.

[P03-108]
CONTROL OF LEUCINE-DEPENDENT MTORC1 PATHWAY THROUGH CHEMICAL
INTERVENTION OF LEUCYL-TRNA SYNTHETASE AND RAGD GTPASE INTERACTION.
Jong Hyun Kim¹, Chulho Lee², Min Ji Lee², Ina Yoon¹, Seung Jae Jeong¹, Hoi Kyoung Kim¹, Kibom
Kim², Seung Joon Park², Min Guo³, Nam Hoon Kwon¹, Gyoonhee Han², Jung Min Han² and
Sunghoon Kim¹

¹Seoul National University, Korea, ²Yonsei University, Korea, ³The Scripps Research Institute, USA

Amino acid signal transduction pathway was considered as a pivotal cascade to understand cell
growth and proliferation since mammalian target of rapamycin (mTOR) had been identified as a
central regulator of cellular metabolism. Although LRS regulates protein translation, cell size and
autophagy through mTOR activation, dissecting its related precise functions has been challenging
due to lethality of gene and the lack of cell-permeable, chemical modulator. Here, we described
the discovery of first specific small molecule (BC-LI-0186) as a leucine signaling inhibitor that
binds to LRS regulating mTOR activity without affecting of its intrinsic activity. BC-LI-0186 affects
biological activities such as cancer cell growth, protein-protein interaction, eventually tumor
formation in vivo. We therefore suggest that BC-LI-0186 will be useful chemical tool for studying
cellular processes that is required for LRS-mTOR pathway and for guiding the development of
potential therapeutics.

Keyword: Leucyl-tRNA synthetase, mTOR, BC-LI-0186, tumor, therapeutics

[P03-109]
CHANGE OF CELL TYPE AND ER STRESS IN IDIOPATHIC CARPAL TUNNEL SYNDROME
DISEASED TISSUES
Ni Wang¹, Ngating Cai¹, Bo Gao¹, Chunyu Li², Yingzi Yang³ and Cheng Wang¹

¹The University of Hong Kong, Hong Kong, ²China-Japan Union Hospital of Jilin University, China,
³Harvard University, USA

Carpal tunnel syndrome (CTS) is the median nerve entrapment neuropathy that occurs in wrist
carpal tunnel, affecting a large portion of general population. Although it can be secondary to
many systemic diseases, majority of CTS is idiopathic and isolated. Excessive use of hand is one of
the major reasons. Although many studies have revealed pathological changes of soft connective
tissues surrounding the median nerve within CTS patients’ median nerve, the underlying
pathological mechanism of CTS is still largely unknown. We have collected and analyzed
idiopathic CTS patients’ biopsies, including transverse carpal ligament and subsynovial connective
tissues that surround the median nerve within the carpal tunnel. By histological and
immunohistochemical studies, we have found that the composition of cell types in these
connective tissues was significantly changed. In those idiopathic CTS patients’ samples, we have
identified fibrosis, amyloidosis, adipogenesis, as well as reduction of ligament cell numbers.
Besides, we have observed many small fibrils in patients’ transverse carpal ligament via
transmission electron microscopy (TEM). TEM analysis also revealed distended rough endoplasmic
reticulum (ER) in some of patients’ tissues, suggesting a sign of ER stress. Indeed, we have
detected the activation of PERK pathway in response to ER stress in patients’ samples, which is
indicated by upregulated expression of BIP, ATF4 and CHOP. The identification of a higher
expression level of cleaved caspase 3 in patients’ biopsies suggests prolonged ER stress may
trigger apoptosis. In summary, our studies identified a significant change of cell types and a sign
of ER stress in idiopathic CTS patients, suggesting a novel pathogenic mechanism of CTS,
although the molecular mechanism underlying these changes remains to be elucidated.

Keyword: Carpal tunnel syndrome, cell fate, endoplasmic reticulum stress, cell apoptosis,
adipogenesis

[P03-110]
MITOFUSIN2 ENHANCES DIFFERENTIATION OF OSTEOCLASTS VIA NFATC1 ACTIVATION
Suhan Jung¹ and Hong-Hee Kim¹

¹Seoul National Univsersity School of Dentistry, Korea

Mitofusin2 is a mitochondrial outer membrane protein that participates in tethering of
mitochondria and ER. Mitofusin2 plays an important role in various cellular activities such as
proliferation and autophagy. However, the mechanism of mitofusin2 in RANKL - induced
osteoclast differentiation has not been elucidated. In this study, we investigate the role of
mitofusin2 in osteoclast differentiation. Mitofusin2 was up-regulated during osteoclastogenesis.
When mitofusin2 expression was decreased in osteoclast’s precursor cells Using siRNA-mediated
gene knock-down system, osteoclast differentiation and activity of mature osteoclasts on dentin
surfaces were inhibited. In the differentiation markers, NFATc1 not c-fos was decreased in
mitofusin2 deficient cells. Decreased calcium oscillation and calcineurin activity, which are
important for the activation of NFATc1, in mitofusin2 knock-down cells supported the involvement
of mitofusin2 in osteoclast differentiation. Taken together, Our results suggest that mitofusin2
facilitates the calcium - NFATc1 axis, thereby positively regulates RANKL - induced osteoclast
differentiation.

Keyword: Mitofusin2, NFATc1, Cacium oscillation, Calcineurin

[P03-111]
UXT HAS A POTENTIAL FUNCTION FOR THE DEGRADATION OF PROTEIN AGGREGATES
THROUGH ITS BINDING WITH P62
Min Ji Yoon¹, Chansik Yang¹ and Chungho Kim¹

¹Korea University, Korea

The removal of misfolded proteins or protein aggregates in living cells is an essential process for
their survivals, and autophagy is one of the crucial catabolic process for the protein degradation.
p62, sequestosome1, acts as an autophagy adaptor protein which binds to the polyubiquitinated
proteins fated for degradation. We focused on p62 and performed yeast-two-hybrid screening to
identify novel proteins which interact with p62. As a result, ubiquitously expressed prefoldin like
chaperone, UXT, is identified as a physically interacting protein with p62. We found that UXT as a
chaperone protein can be targeted to protein aggregates as well as p62 when autophagy is
induced. In addition, overexpressed UXT can reduce the protein aggregates in an autophagydependent manner. Thus, our results suggest that UXT can work as a molecular scaffold that can
efficiently detect and interact with protein aggregates, which will be degraded by autophagy
through its binding with p62.

Keyword: aggregates, autophagy, p62, UXT, degradation

[P03-112]
VERTEBRATE-SPECIFIC TRANSLATIONAL INITIATION MACHINERY VIA SPECIFIC INTERACTION
OF THREONYL-TRNA SYNTHETASE WITH EIF4E HOMOLOGOUS PROTEIN
Seung Jae Jeong¹, Loi T. Nguyen², Shin Hye Park², Jong Hyun Kim¹, Eun-Young Lee², Myung Hee
Kim² and Sunghoon Kim¹

¹Seoul National University, Korea, ²Korea Research Institute of Bioscience and Biotechnology, Korea

Aminoacyl-tRNA synthetases (ARS) are evolutionarily ancient enzymes that catalyze the
attachment of tRNA with its cognate amino acids during the translation process. Throughout
evolution, ARSs have adopted many additional domains that are not necessarily involved in their
catalytic reaction. Although general control of cap-dependent translation initiation via the eIF4F
complex has been intensively studied, how specific control of translation initiation is achieved
remains poorly understood. Here, we have identified the eIF4E homologous protein (4EHP) as a
component of human threonyl-tRNA synthetase (TRS) complex from yeast two hybrid screening.
Biochemical and structural biological analysis showed the strong interaction of TRS with 4EHP and
immunofluorescence microscopy also confirmed co-localization of TRS with 4EHP. Deletion
mapping showed that the N-terminal extension of human TRS makes a direct interaction with
4EHP. TRS-4EHP complex plays a distinct role in the translation initiation by selecting the target
mRNA through the unique characteristic of TRS. Functional analysis of the TRS-4EHP interaction
revealed that this complex enhances translation of various transcripts including the factors for
angiogenesis. Thus, this work suggests a novel translational initiation complex dedicated for the
control of specific transcripts.

Keyword: Threonyl-tRNA synthetase, translation initiation, eIF4E homologous protein, angiogenesis,
protein-protein interaction

[P03-113]
REMODELING AND SPACING FACTOR 1 (RSF1) PROMOTES DSB-INDUCED TRANSCRIPTIONAL
SILENCING BY RECRUITING POLYCOMB TRANSCRIPTIONAL REPRESSOR AT DSB SITES
Sunwoo Min¹, Jae-Hoon Ji¹ and Hyeseong Cho¹

¹Ajou University School of Medicine, Korea

In response to DNA damage, it has been reported that transcription is repressed in close to the
actively transcribed regions and ATM signaling is the major determinant of DSB-induced
transcription repression. Previously, we proposed that RSF1, as a subunit of RSF (Remodeling and
Spacing Factor) chromatin remodeler, is required for ATM signaling pathway, especially γH2A.X
propagation, and homologous recombination. However, the function of RSF1 at DSB was still
unclear. Here we selected proteins that tightly bind to RSF1 by mass spectrometry analysis and
identified epigenetic modifying enzymes that are recruited to DSB sites by RSF1. Based on the
screening results, we found that RSF1 regulates DSB-induced transcription silencing through
recruiting transcriptional repressors in response to DNA damage. In addition, we showed that
RSF1 regulates and interacts especially with polycomb transcriptional repressor at transcriptionally
active site in order to promote DSB-induced transcription silencing. Furthermore, SANT domain of
EZH2 is required for its recruitment and its interaction with RSF1. Altogether, our data reveal that
RSF1 regulates DSB-induced transcription silencing through EZH2.

Keyword: DNA damage response, DNA repair, Chromatin remodeling factor, DSB-induced
transcriptional silencing

[P03-114]
TRIM44 IS A CANDIDATE AS A NOVEL REGULATOR OF DNA DAMAGE RESPONSE
Yonghyeon Kim¹, Jae-Hoon Ji¹, Sunwoo Min¹ and Hyeseong Cho¹

¹Ajou University School of Medicine, Korea

DNA damage response (DDR) is essential for maintaining genome stability. DDR is regulated by
post-translational modifications (PTMs) such as phosphorylation, acetylation, methylation and
ubiquitylation. Ubiquitylation is one of PTMs in DDR that is regulated by E3 ubiquitin ligases and
de-ubiquitin enzymes (DUBs). Protein ubiquitylation at DNA double-strand break (DSBs) sites is
critical for mobilizing chromatin dynamics, appropriate recruitment of DDR factors, and DSB repair.
Recent studies revealed that some tripartite motif (TRIM) proteins function as E3 ubiquitin ligase
and DUB, and these proteins involved in autophagy, immunity, and carcinogenesis. However, the
function of TRIM proteins in DDR is not fully understood yet. To find out novel function of TRIM
proteins in DDR, we screened TRIM proteins using micro-irradiation and found that TRIM17,
TRIM44 and TRIM61, were recruited at the DNA damage sites. We showed that depletion of
TRIM44 reduced the propagation of gamma H2AX and ATM activation. Furthermore, TRIM44
depletion caused the defects in homologous recombination repair. Taken together, our data
indicate that TRIM44 is a candidate as a novel regulator in DDR.

Keyword: DNA damage response, Ubiquitylation, Deubiquitylation, Deubiquitin enzyme, Tripartitemotif protein

[P03-115]
MECHANICAL FORCE ON LIPID BILAYER ACTIVATES INTEGRIN
Jiyoon Kim¹ and Chungho Kim¹

¹Korea University, Korea

Upon blood vessel injuries, platelets bind to the damaged vessels and induce the blood clotting
to stop further bleeding. Integrin αIIbβ3, the major fibrinogen binding transmembrane protein, is
abundant in platelet surface and known to mediate fibrinogen binding. Adhesion of platelets to
the damaged region is known to activate platelets presumably by inducing formation of Rap1RIAM-talin complex. The complex formation can enable talin, the key activator of integrin, to bind
to the cytoplasmic tail of β subunit and thus induce integrin binding to fibrinogen. Herein, we
report a talin-independent mechanism of integrin αIIbβ3 activation. We found that stretching the
plasma membrane can increase the affinity of integrin αIIbβ3 to its ligand even in the absence of
the integrin-talin interaction. More interestingly, in the condition where purified integrin αIIbβ3 is
embedded in the artificial cell membrane, liposome, applying osmotic pressure to expand the
liposome could induce increase in the affinity of the receptor. In addition, these mechanical stimuli
were found to regulate the tilt angle of the transmembrane domain (TMD) of the β3 subunit in
lipid bilayers, which in turn modulates the TMD interaction between integrin αIIb and β3 subunits.
From these results, we propose that mechanical force deforming the structure of lipid bilayer can
be a novel activation mechanism of the platelet integrin, which can help explain the platelet
aggregation in high shear stress condition.

Keyword: Integrin, Platelet, Membrane, Force, Flow

[P03-116]
COLD ATMOSPHERIC PLASMA RE-SENSITIZES THE TAXOL-RESISTANT MCF-7 CELLS AGAINST
THE DRUG
Sungbin Park¹, Hyeon Woo Kim¹, Dawoon Jeong¹, Juyeon Ham¹, Eun Ha Choi² and Sun Jung Kim¹

¹Dongguk University, Korea, ²Kwangwoon University, Korea

Cancer recurrence during or after chemotherapy remains a great challenge in cancer treatment.
This study was carried out to examine the potential applications of the reactive oxygen and
nitrogen species-producing cold atmospheric plasma (CAP) to overcome the cancer cells’ drug
resistance, which has been emerged as an alternative therapeutic tool for cancer. To do this, we
developed a taxol (Tx)-resistant MCF-7 (MCF-7/TxR) breast cancer cell model and examined the
effect of CAP on the recovery of Tx sensitivity at the cellular and molecular level. The ROS level
was increased 20-fold in CAP-treated MCF-7/TxR cells compared to the non-treated cell. CAP was
proven to restore sensitivity by up to 70% for MCF-7/TxR cells against Tam after CAP treatment.
The comparison of genome-wide expression between the acquisition of Tx resistance and CAP
treatment identified 48 genes which showed significant expression changes, and furthermore
showed opposite expression change during the course of Tx resistance and CAP treatment. RTPCR confirmed the expression change of many cancer-related genes such as KIF13B, CEACAM1,
TLE4, and DAGLA, which were identified via the microarray analysis. These findings may lend
credence to CAP as an alternative or complementary tool in the treatment or prevention of Txresistant cancer.

Keyword: Cold atmospheric plasma, Breast cancer, Reactive oxygen species, Taxol-resistant,
Genome-wide expression

[P03-117]
KD025, A ROCK2-SPECIFIC INHIBITOR, REGULATES ADIPOGENESIS IN A ROCK2INDEPENDENT WAY.
Duy Diep Trong Vien¹, Triyeng Khun¹, Kyungki Hong¹ and Kwang-Hoon Chun¹

¹Gachon University, Korea

Adipose tissue is a specialized organ that synthesizes and stores fat. During adipogenesis, Rho
and Rho-associated kinase (ROCK) 2 are inactivated, which enhances the expression of proadipogenic genes and induces the loss of actin stress fibers. Furthermore, pan ROCK inhibitors
enhance adipogenesis in 3T3-L1 cells. Here, we show that KD025 (formerly known as SLx-2119), a
ROCK2-specific inhibitor, suppresses adipogenesis in 3T3-L1 cells partially through a ROCK2independent mechanism. KD025 downregulated the expression of key adipogenic transcription
factors PPARγ and C/EBPα during adipogenesis in addition to lipogenic factors FABP4 and Glut4.
Interestingly, adipogenesis was blocked by KD025 during days 1~3 of differentiation; after
differentiation terminated, lipid accumulation was unaffected. Clonal expansion occurred normally
in KD025-treated cells. These results suggest that KD025 could function during the intermediate
stage after clonal expansion. Data from depletion of ROCKs showed that KD025 suppressed cell
differentiation partially independent of ROCK’s activity. Furthermore, no further loss of actin stress
fibers emerged in KD025-treated cells during and after differentiation compared to control cells.
These results indicate that in contrast to the pro-adipogenic effect of pan-inhibitors, KD025
suppresses adipogenesis in 3T3-L1 cells by regulating key proadipogenic factors. This outcome
further implies that KD025 could be a potential anti-adipogenic/ obesity agent.

Keyword: KD025, ROCK inhibitor, adipogenesis, adipocyte, cell differentiation

[P03-118]
BEAUVERICIN INHIBITS MELANOGENESIS BY REGULATING CAMP/PKA/CREB AND LXR-Α/P38
MAPK–MEDIATED PATHWAYS
Seung Eun Lee¹, Sae Woong Oh¹, Ju Ah Yoo¹, Kitae Kwon¹, Se Jung Park¹, Jangsoon Kim¹ and
Jongsung Lee¹

¹Sungkyunkwan University, Korea

Melanogenesis is the process of production of melanin pigments that are responsible for the color
of skin, eye, and hair and provide protection from ultraviolet radiation. However, excessive levels
of melanin formation cause hyperpigmentation disorders such as freckles, melasma, and age spots.
Liver X receptors (LXR) are nuclear oxysterol receptors belonging to the family of ligand-activated
transcription factors and physiological regulators of lipid and cholesterol metabolism. In the skin,
activation of LXRs stimulates differentiation of keratinocytes and augments lipid synthesis in
sebocytes. However, the function of LXRs in melanogenesis has not been clearly elucidated. In
addition, although beauvericin, a well-known mycotoxin primarily isolated from several fungi, has
various biological properties, its involvement in melanogenesis has not been reported. Therefore,
in this study we examined the effects of beauvericin on melanogenesis and its molecular
mechanisms. Beauvericin decreased melanin content and tyrosinase activity without any
cytotoxicity. Beauvericin also reduced protein levels of MITF, tyrosinase, TRP1, and TRP2. In
addition, beauvericin suppressed cAMP-PKA-CREB signaling and upregulated expression of LXR-α,
resulting in the suppression of p38 MAPK. Our results indicate that beauvericin attenuates
melanogenesis by regulating both cAMP-PKA-CREB and LXR-α-p38 MAPK pathways, consequently
leading to a reduction of melanin levels.

Keyword: Beauvericin, Melanogenesis, MITF, p38 Mitogen-activated protein kinase, Liver-x-receptor

[P03-119]
BLUE-LIGHT MODULATES HUMAN KERATINOCYTE PROLIFERATION AND SURVIVAL VIA THE
ACTIVATION OF TRANSIENT RECEPTOR POTENTIAL VANILLOID-1-MEDIATED SIGNALING
Juah Yoo¹, Sae Woong Oh¹, Seung Eun Lee¹, Kitae Kwon¹, Sejung Park¹, Jangsoon Kim¹ and
Jongsung Lee¹

¹Sungkyunkwan University, Korea

TRPV1, one of nonselective cation receptors that are expressed in keratinocytes, is activated by
capsaicin, a pungent ingredient of a pepper. It also responds to several stimuli such as heat
(>42℃), low pH, and UV irradiation. Blue-light, a visible wavelength ranging from 400 nm to 500
nm, has been reported to affect negatively to retinal cells. However, little has been known about
its effects on skin cells. This study is aimed to investigate the role of TRPV1 in Blue-light induced
effects on HaCaT cell line and its mechanisms. Blue-light (420 nm) decreased cell viability of
HaCaT cells. It increased expression and phosphorylation levels of TRPV1 in Western blot analysis
as well as enhanced TRPV1-luciferase reporter activity in HEK293-TRPV1-luciferase stable cell line,
compared to control. In addition, the increase of calcium influx by Blue-light irradiation was
observed and its effect was also recovered by TRPV1-specific antagonist, capsazepine. In luciferase
reporter assay, it was revealed that while Blue-light activated NF-κB and CRE promoter activities,
AP-1 activity was reduced by it. These findings indicate that Blue-light reduces cell viability via
TRPV1 activation. In addition, The data reported here suggest that the Blue-light-induced
suppression

of

keratinocytes

could

become

a

useful

adjunct

treatment

hyperproliferative human dermatoses such as psoriasis or KC-derived skin tumors.
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[P03-120]
CYCLIN-DEPENDENT KINASE 1 ACTIVITY COORDINATES THE CHROMATIN ASSOCIATED STATE
OF OCT4 DURING CELL CYCLE IN EMBRYONIC STEM CELLS
Hye Ji Kim¹, Deog Su Hwang¹, Eun-Jung Cho² and Hong-Duk Youn¹

¹Seoul National University, Korea, ²Sungkyunkwan University, Korea

Cyclin-dependent kinase 1 (Cdk1) is indispensable for embryonic stem cell (ESC) maintenance and
embryo development. Even though some reports have described a connection between Cdk1 and
Oct4, there is no evidence that Cdk1 activity is directly linked to the ESC pluripotency transcription
program. We recently reported that Aurkb/PP1-mediated Oct4 resetting is important to cell cycle
maintenance and pluripotency in mouse ESCs (mESCs). In this study, we show that Cdk1 is an
upstream regulator of the Oct4 phosphorylation state during cell cycle progression, and it
coordinates the chromatin associated state of Oct4 for pluripotency-related gene expression
within the cell cycle. Upon entry into mitosis, Aurkb in the chromosome passenger complex
becomes fully activated and PP1 activity is inhibited downstream of Cdk1 activation, leading to
sustaining Oct4(S229) phosphorylation and dissociation of Oct4 from chromatin during the mitotic
phase. Cdk1 inhibition at the mitotic phase abnormally results in Oct4 dephosphorylation,
chromosome decondensation and chromatin association of Oct4, even in replicated chromosome.
Our study results suggest a molecular mechanism by which Cdk1 directly links the cell cycle to
the pluripotency transcription program in mESCs.

Keyword: Cdk1, Oct4, Aurkb, PP1, Embryonic stem cell cycle

[P03-121]
LOSS OF RNA-BINDING PROTEIN HUR FACILITATES CELLULAR SENESCENCE BY ENHANCING
MITOCHONDRIAL LOCALIZATION OF TELOMERIC PROTEIN TIN2
Ji Hoon Lee¹, Misun Jung¹, Juyeong Hong¹, Mi Kyung Kim¹ and In Kwon Chung¹

¹Departments of Systems Biology and Integrated Omics for Biomedical Science, Yonsei University,
Seoul, Korea

Senescence can be induced by a rise in intracellular reactive oxygen species (ROS) levels. However,
how the increased levels of ROS are generated during replicative senescence is not fully
understood. Here, we report that loss of RNA-binding protein HuR during replicative senescence
led to an increase in ROS levels through enhanced mitochondrial localization of shelterin subunit
TIN2. HuR bound to the 3’ untranslated region (3’UTR) of the TIN2 mRNA, and this association
repressed TIN2 expression by destabilizing its mRNA. Conversely, depletion of HuR enhanced TIN2
expression, leading to increased mitochondrial targeting of TIN2. Mitochondrial localization of
TIN2 increased ROS levels, which in turn contributed to induction of cellular senescence. These
findings provide compelling evidence for a novel role of HuR in controlling the process of
replicative senescence by activating TIN2-mediated mitochondrial ROS generation and a useful
therapeutic route for modulating intracellular ROS levels in both aging and cancer.

Keyword: HUR, TIN2

[P04-001]
THE MECHANISTIC ROLE OF POLYAMINES IN DNA DOUBLE-STRAND BREAK REPAIR
Chih-Ying Lee¹, Guan-Chin Su¹, Min-Yu Ko¹, Wen-Yen Huang¹, Geen-Dong Chang¹, Sung-Jan Lin¹
and Peter Chi¹

¹National Taiwan University

How naturally occurring cellular small chemicals impact upon genome integrity is of great
interests in cancer biology. Many cancers synthesize elevated levels of polyamines to sustain cell
growth and proliferation, thus implicating these compounds in tumorigenesis. Here, we document
a novel function of polyamines in DNA double-strand break (DSB) repair. Specifically, we show
that polyamines facilitate homologous recombination-mediated DSB repair without affecting nonhomologous DNA end-joining. Biochemical reconstitution and functional analyses demonstrate
that polyamines significantly enhance the DNA strand exchange activity of RAD51. The stimulatory
effect of polyamines by RAD51 stems from the enhancement of duplex DNA capture in the DNA
homology search process. We also reveal the importance of polyamines to DSB repair in an
animal model. Our findings thus furnish valuable insights into the role of polyamines in genome
maintenance via homology-directed DNA repair.

Keyword: polyamines, DNA repair, homologous recombination

[P04-002]
COMPARATIVE LARVICIDAL PROPERTIES AND DETOXIFICATION MACHINERY OF BIOACTIVE
FRACTIONS OF LEAF EXTRACTS OF HYPTIS SUAVEOLENS AND CHROMOLAENA ODORATA ON
ANOPHELES GAMBIAE S.L FROM NORTH WEST
Abdullahi Imam¹, Amos Austin¹, Aminu Ibrahim¹ and Hadiza Abdullahi²

¹Bayero University, Nigeria, ²Yusuf Maitama Sule University, Nigeria

Malaria is endemic in Nigeria and the impact of chemical insecticides is being undermined by
widespread resistance in mosquito vectors. This calls for research on the development of
alternative insecticidal compounds. The aim of this work was to determine the active fractions of
leaves of Hyptis. suaveolens and Chromolena. odorata with insecticidal potential on the larva of
Anopheles gambiae s.l. Leaf extracts of the two plants were screen for phytochemicals and the
active fractions were subjected to GC-MS analysis. In addition, the detoxification enzymes (GST,
esterase and cytochromes P450) as well Glutathione levels on the susceptible and resistant
individuals of the larvae were biochemically assayed. Larval bioassay was carried out by the
standard procedure described by WHO. The phytochemicals detected include flavonoids, tannins,
saponins, terpenoids, alkaloids, phenols and phlobatannins. Butanol fracton of H. suaveolens
displayed higher larvicidal activity (LC50 2167.92ppm) followed by the aqueous fraction (LC50
2613.01ppm). Both butanol and aqueous fractions of C. odorata also displayed larvicidal activities
(LC50 3117.97ppm; LC50 3497.27ppm) respectively, but were lower than that observed in Hyptis
suaveolens. Biochemical assay of the detoxification enzymes showed significance difference at P <
0.05 respectively. The observations recorded in this study showed a promising larvicidal potential
of these two plants which if further characterized could offer a promising novel bioinsecticide
compound that could substitute the present classes of chemical insecticides used in malaria vector
control.

Keyword: Anopheles, Gambiae, Hyptis, suaveolens, Chromolena

[P04-003]
CERIUM IV OXIDE NANOPARTICLES REDUCE PLATELET AGGREGATION THROUGH
SUPPRESSION OF CELLULAR ROS PRODUCTION AND VEGF SECRETION
Dmytro Labudzynskyi¹, Dmytro Zhernosekov¹, Alex Obrosov² and Artem Tykhomyrov¹

¹Palladin Institute of Biochemistry of The National Academy of Sciences of Ukraine, Ukraine,
²University of Iowa, USA

Background. Thrombotic disease is extremely harmful to human health, and early detection and
treatment can improve the prognosis and reduce mortality. Platelet overactivation, resulting in
excessive reactive oxygen species (ROS) production, hypercoagulation and growth factor secretion,
plays a crucial role in thrombotic events and abnormal angiogenesis in cancer patients. Cerium (IV)
oxide nanoparticles (CONPs) exhibit various regulatory effects on molecular processes and cellular
functioning, however their effects on the platelet activity remain unexplored. The aim of our
research was to study the effects of CONPs on the platelet aggregation activity, ROS production
intensity and vascular endothelial growth factor (VEGF) secretion. Methods. Citrate-stabilized
CONPs (2-4 nm) were designed, synthesized and used for the experiment. Native washed platelets
were isolated used stage-by-stage centrifugation from a blood of three normal drug-free healthy
volunteers. Platelets were incubated with CONPs (0.5 or 5 μM) before activation by ADP or
thrombin (5 µM and 1 NIH/ml respectively). Aggregometry was monitored during the first three
hours after blood sampling by Solar AT-02 light transmitting aggregometer. Intracellular ROS
generation was evaluated with the use of DCF fluorescence. VEGF levels in platelet releasates were
assessed by WB. Results. Incubation with CONPs 0.5 µM reduced both thrombin- and ADPstimulated platelet aggregation approximately by 23%, while using of CONPs 5 µM inhibited
aggregating effects of agonists by 53% on average. Such an antagonist-induced “mitigated”
reduction of platelet aggregation activity suggests a low cytotoxicity of the used cerium oxide
nanoparticles, compared with oxides of other elements. CONP-induced suppression of agoniststimulated platelet aggregation was correlated with 27% inhibition of intraplatelet ROS production,
which are known to be the secondary messengers of platelet signaling pathways. Further, CONPs
0.5 µM decreased the level of 40 kDa VEGF secretion by thrombin- and ADP-stimulated platelets
by 52 and 27%, respectively, while CONPs 5 µM diminished VEGF release by 53% and 42%,
respectively. Besides, a similar decline of 20 kDa VEGF level in platelet releasates (in compare with
40 kDa VEGF secretion) under the action of both concentrations of CONPs was observed.

Conclusion. Overall, CONPs are shown for the first time to possess anti-platelet activities, based
on their ability to reduce ROS formation, resulting in platelet secretion and aggregation inhibition.
Thus, our results consider that CONPs may be proposed for the treatment of various pathologies
associated with hypercoagulation and angiogenesis disturbances.

Keyword: Cerium Oxide Nanoparticules, Platalets, Aggregation, ROS, VEGF

[P04-004]
DISCOVERY AND CHARACTERIZATION OF NOVEL MICROTUBULE DISRUPTER BY MOPHOBASE
AND CHEMPROTEOBASE PROFILING
Azhar Rasul¹, Makoto Kawatani¹, Makoto Muroi¹, Yushi Futamura¹ and Hiroyuki Osada²

¹Government College University Faisalabad, Pakistan, ²Riken, Japan

In our pursuit of discovering novel small molecules that potently inhibit cancer cell growth,
NPDepo library containing 16500 small molecules was screened. The small molecule, NPD700, was
identified with unknown mechanisms of action. In this study, target of NPD700 was recognized by
phenotypic profiling systems (MorphoBase and ChemProteoBase), which suggest that NPD700
target microtubules. These results where further validates with in vitro polymerization assay.
Furthermore, NPD700 inhibits the microtubule formation and induces G2/M phase cell cycle arrest
in HeLa cells, indicating that potential cytotoxic effects might be through tubulin polymerization
inhibition. These scaffolds can serve as templates for developing novel microtubule-targeted
agents, overcoming the confines of existing microtubule-inhibiting drugs derived from complex
natural products.

Keyword: Small Molecule, MorphoBase, ChemProteoBase, Microtubules inhibitor, Apoptosis

[P04-005]
REPROGRAMMING OF TUMOR METABOLISM: DEVELOPMENT OF ME2 INHIBITORS AS NOVEL
ANTICANCER AGENTS
Azhar Rasul¹, Makoto Kawatani², Hiroyuki Osada² and Muhammad Ali¹

¹Government College University Faisalabad, Pakistan, ²Riken, Japan

The development of cancer-specific therapeutics has been limited because most of healthy cells
and cancer cells depend on common pathways. The recent evidence suggests that targeting the
cancer specific metabolic and mitochondrial remodeling may offer selectivity in cancer treatment.
Malic enzyme 2 (ME2) is predominantly overexpressed in a number of tumor types and inhibition
of ME2 results in decreased tumor growth. Reversing the mitochondrial suppression and the
increased glucose consumption in cancer cells is an important step and has great potential for
therapeutic drug developments. Therefore, we performed small molecule library screen to discover
novel inhibitors of tumor metabolic enzyme, ME2, for cancer treatment. Here, progress regarding
screening for ME2 inhibitors will be reported.

Keyword: Tumor metabolism, Malic Enzyme, mall Molecules, Mitochondria, Drug discovery

[P04-006]
USING AN OLD DRUG TO TARGET A NEW DRUG SITE: APPLICATION OF DISULFIRAM TO
TARGET THE ZN-SITE IN HCV NS5A PROTEIN
Yu-Ming Lee¹, Yulander Duh¹, Shih-Ting Wang¹, Michael M.C Lai¹, Hanna S. Yuan¹ and Carmay Lim¹

¹Institute of Biomedical Sciences, Academia Sinica, Taipei

In viral proteins, labile Zn-sites, where Zn2+ is crucial for maintaining the native protein structure
but the Zn-bound cysteines are reactive, are promising drug targets. Here, we aim to (i) identify
labile Zn-sites in viral proteins using guidelines established from our previous work and (ii) assess
if clinically safe Zn-ejecting agents could eject Zn2+ from the predicted target site and thus
inhibit viral replication. As proof-of-concept, we identified a labile Zn-site in the hepatitis C virus
(HCV) NS5A protein and showed that the anti-alcoholism drug, disulfiram, could inhibit HCV
replication to a similar extent as ribavirin. The discovery of a novel viral target and a new role for
disulfiram in inhibiting HCV replication will enhance the therapeutic armamentarium against HCV.
The strategy presented can also be applied to identify labile sites in other bacterial or viral
proteins that can be targeted by disulfiram or other clinically safe Zn-ejectors.

Keyword: HCV, drug, disulfiram, zinc finger, anti-viral

[P04-007]
DETECTION OF 8-OXOGUANINE AND APURINIC/APYRIMIDINIC SITES USING FLUOROPHORELABELED PROBE WITH CELL-PENETRATING ABILITY
Dongmin Kang¹ and Ye Sun Han¹

¹Konkuk University, Korea

Reactive oxygen species (ROS) have a crucial role in human physiological and pathophysiological
processes. A hallmark of oxidative stress is the excessive formation of reactive oxygen species,
which can react with DNA to generate mutagenic lesions. An important oxidative DNA lesion is 8oxoguanine. Detection and quantification of 8-oxo-7,8-dihydroguanine (8-oxoG) within cells are
important for the study of the molecular mechanisms in cancer. Human ribosomal protein S3
(hRpS3), which involved in DNA repair, has high binding affinity to 8-oxoG. We developed an
imaging probe to detect 8-oxoG using a specific peptide of hRpS3. Transactivator (TAT) proteins
are commonly known to have cell-penetrating properties. So we developed TAT-S3 probe with the
TAT attached to our imaging probe. Western blot was conducted to confirm that our probe binds
to 8-oxoG and AP sites. We confirmed that TAT-S3 probe is present in the nucleus and
mitochondria without permeabilization, and TAT-S3 probe also showed fluorescence in H₂O₂
treated cells without permeabilization. Competition assay was conducted to use ARP (Aldehyde
Reaction Probe) and Methoxyamine (MX) to confirm the binding of TAT-S3 probe to the AP site.
TAT-S3 probe showed competitive binding to AP sites with ARP and MX. Consequently TAT-S3
probe will be useful for recognition of 8-oxoG and AP sites in the nucleus and mitochondira, and
it is expected that the probe can be applied directly to detect various diseases caused by Reactive
oxygen species.

Keyword: TAT-S3 probe, 8-Oxoguanine, AP site, ROS

[P04-009]
IDENTIFICATION OF ANTI-INFLAMMATORY ACTIVITY AND ACTION MECHANISM OF
ORGANIC SOLVENT EXTRACT FROM SPARASSIS CRISPA
Jang Mi Han¹, Eun Kyeong Lee¹ and Hye Jin Jung¹

¹Sun Moon University, Korea

Sparassis crispa, also known as cauliflower mushroom, has been known to possess various
biological activities, such as immunopotentiation, anti-diabetes, anti-cancer, anti-oxidant and antiinflammatory effects. Although the anti-inflammatory effects of S. crispa have been reported in
several scientific studies, the underlying mechanisms of such effects are not yet fully understood.
Recently, we optimized the process to selectively isolate the health functional fraction from
ethanol extract of S. crispa by using water-organic solvent mixtures and high-performance liquid
chromatography. In the present study, we identified the anti-inflammatory activity and action
mechanism of the fraction isolated from S. crispa (SCF4) in lipopolysaccharide (LPS)-stimulated
RAW264.7 murine macrophage cells. Our results showed that SCF4 significantly suppressed LPSinduced production of pro-inflammatory mediators, such as nitric oxide (NO) and prostaglandin
E2 (PGE2), and pro-inflammatory cytokines, including tumor necrosis factor (TNF)-α, interleukin
(IL)-6 and IL-1β, without cytotoxicity. In addition, SCF4 downregulated not only the expression of
inducible nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-2), but also the activation of
nuclear factor-kappa B (NF-κB) and mitogen-activated protein kinase (MAPK) pathways stimulated
by LPS. SCF4 also blocked the nuclear translocation of NF-κB via reduction of IκBα degradation.
Furthermore, SCF4 inhibited the phosphorylation of transforming growth factor beta-activated
kinase 1 (TAK1), an important upstream factor of NF-κB and MAPK signaling. These findings
suggest that the organic solvent extract of S. crispa could be applied as a promising natural
product for the prevention and treatment of inflammatory diseases.

Keyword: Sparassis crispa, anti-inflammation, macrophage, lipopolysaccharide, NF-κB

[P04-010]
A COMPARATIVE STUDY OF THE INHIBITORY EFFECTS OF RESVERATROL AND
PTEROSTILBENE AGAINST HUMAN CERVICAL CARCINOMA HELA CELLS
Hee Jeong Shin¹, Jang Mi Han¹ and Hye Jin Jung¹

¹Sun Moon University, Korea

Cervical cancer is the most common cancer in women and a prominent cause of cancer mortality
worldwide. Chemotherapy with natural products is important in overcoming the limitations of
conventional chemotherapy and reducing side effects. In this study, the anticancer effects of
resveratrol and pterostilbene, a dimethylated derivative of resveratrol, against human cervical
cancer HeLa cells were compared. Pterostilbene more effectively inhibited the growth and
clonogenic survival as well as metastatic ability of HeLa cells than those of resveratrol. Moreover,
pterostilbene exhibited a greater inhibitory effect than resveratrol on the self-renewal ability of the
cervical cancer stem-like cells. We further investigated the molecular mechanisms underlying
anticancer action of resveratrol and pterostilbene in HeLa cells. Pterostilbene had stronger cell
cycle arrest and apoptosis-inducing effects than resveratrol through the reactive oxygen species
(ROS)-mediated caspase-dependent apoptotic pathways. These results suggest that pterostilbene
might be a promising chemopreventive agent against cervical cancer via the superior
bioavailability to resveratrol.

Keyword: Pterostilbene, Resveratrol, Apoptosis, Cervical cancer, Cancer stem-like cell

[P04-011]
ANTIMELANOMA MECHANISMS OF MELITTIN, A MAJOR PEPTIDE COMPONENT OF BEE
VENOM
Haet Nim Lim¹, Seung Bae Baek² and Hye Jin Jung¹

¹Sun Moon University, Korea, ²Locorico, Korea

Melittin is an amphiphilic peptide containing 26 amino acid residues and is a major active
ingredient from bee venom (BV). Although this peptide is known to have several biological
activities such as anti-inflammatory, antibacterial and anticancer effects, the antimelanoma effects
and underlying molecular mechanisms of melittin have not been fully elucidated. In the current
study, we investigated the inhibitory effects and action mechanisms of BV and melittin against
various melanoma cells, including B16F10, SK-MEL-28 and A375SM. BV and melittin potently
suppressed the growth, clonogenic survival, migration and invasion of melanoma cells. They also
reduced the melanin formation in α-MSH-stimulated B16F10 cells. In addition, we showed that the
antimelanoma effects of BV and melittin are associated with the differential regulation of PI3K/Akt
and MAPK signaling, including JNK, p38 and ERK. Therefore, these results demonstrate the
interplay between PI3K/Akt and MAPK pathways for antimelanoma activity of melittin.

Keyword: Melanoma, Bee venom, Melittin, AKT, MAPK

[P04-012]
ANTIOXIDANT ACTIVITY OF SKIN CARE HERBAL COSMETIC LIQUID SOAP AND LOTION FROM
INDONESIAN RICE BRAN (ORYZA SATIVA) AND BENGKOANG (PACHYRIZUS EROSUS)
Susi Endrini¹, Primadilla Rahma Anggia Ayu¹, Ooy Rokayah¹, Nur Intan Hasanah Assagaf¹ and
Narumi Anastasya Kakiuchi¹

¹Yarsi University, Indonesia

The antioxidant activity of prepared skin care herbal cosmetic liquid soap and lotion comprising
ethanolic extract of red, white and black Indonesian Rice Bran (Oryza sativa) and Bengkoang root
(Pachyrizus erosus) in various concentration were determined by mean of reducing power. The
relative antioxidant activities was compered with standard. Results indicated that the liquid soap
and lotion formulation comprising extracts posses antioxidant activity as compared to standard.
The liquid soap formulations showed 68% more activity as compared to lotion formulation in
equal extract concentration.

Keyword: Rice Bran, Bengkoang, Liquid Soap, Lotion, Antioxidant

[P04-014]
CG101 INHIBITS CANCER CELL PROLIFERATION AND TUMOR GROWTH BY TARGETING THE
PYRUVATE KINASE M2 AND PEROXIREDOXIN 1
Yae Jin Yoon¹, Young-Hwan Kim¹, Dong Cho Han¹ and Byoung-Mog Kwon¹

¹Korea Research Institute of Bioscience and Biotechnology, Korea

It is reported that CG101, isolated from cinnamon, has anti-tumor effects through the modulation
of multi-target molecules. Pyruvate kinase M2 (PKM2) and peroxiredoxin 1 (Prdx1) are upregulated in multiple cancer types and are considered as potential targets for cancer therapy. Here,
we report that CG101 binds directly to PKM2 and Prdx1, which acts as a PKM2 activator and Prdx1
inhibitor, respectively. We identified PKM2 and Prdx1 as target molecules of CG101 by affinity
chromatography coupled with mass spectrometry and further validated using label-free
biochemical methods and biophysical assays. As a PKM2 activator, CG101 increases pyruvate
kinase activity by promoting the tetrameric state of PKM2. CG101 suppresses protein kinase
activity of PKM2 by decreasing the phosphorylation at Tyr105. Moreover, this leads to a decrease
of PKM2-mediated STAT3 phosphorylation at Tyr705 and a down-regulation of target genes,
including MEK5, survivin, and cyclin D1. Furthermore, CG101 suppresses tumor growth and the
release of tumor extracellular vesicles by dephosphorylating PKM2. As a Prdx1 inhibitor, CG101
inhibits the peroxidase activity and inactivates Prdx1 by increasing the oxidized dimer and
phosphorylation at Tyr194. Collectively, our results suggest that CG101 may be a potential
anticancer agent targeting PKM2 and Prdx1 in cancer progression. This work was supported by
the

KRIBB

Research

Initiative

Program,

the

Bio-Synergy

Research

Project

(NRF-

2012M3A9C4048777), and the Bio & Medical Technology Development Program of the National
Research Foundation & funded by the Korean government (2015M3A9B5030311 and NRF2017M3A9A8032417).
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[P04-015]
VALIDATION OF NEW TARGET ARPC2 FOR ANTI-METASTATIC THERAPEUTICS USING GENEEDITING METHOD
Jiyeon Choi¹, Yae Jin Yoon¹, Dong Cho Han¹ and Byoung-Mog Kwon¹

¹Korea Research Institute of Bioscience and Biotechnology, Chungnam National University, Korea

Metastasis is the primary cause of cancer-related death and cancer cell migration is an essential
element of metastasis. We found a compound that strongly inhibited migration and invasion a
couple of cancer cells and the compound bound Arpc2 of Arp2/3 complex subunit. Arp2/3
complex is one of key factors for inducing actin-polymerization and Y-branching, which are
essential elements for lamellipodia, invadopodia, and filopodia at the early stages of cell migration
and metastasis. It was confirmed that Arpc2 could modulate a migration in cancer cells and
metastasis in animal model using siRNA and shRNA of Arpc2. Because CRISPR-Cas9 is a unique
technology to edit parts of the genome by removing, adding or altering sections of the DNA
sequence, to validate of Arpc2 as a valuable target for developing anti-metastatic drug, we
established Arpc2 Knock-out cell line (KO) in colon cancer (DLD-1) and pancreatic cancer (PANC-1)
using CRISPR-Cas9 system. Growth and migration of the two KO cell lines were significantly
suppressed in comparison with that of wild-type cells (WT). However, there are no differences in
the amount of F-actin and sphere formation ability, and no changes of the expression of signaling
molecules are observed in both of KO and WT cells. The similarity of KO and WT cells in
behaviors and expression of signaling molecules give an opportunity of limiting therapeutic
toxicities of Arpc2 antagonists. Taken together, these results indicate that Arpc2 is effective and
safe target molecule as an anti-metastatic target. This work was supported by the KRIBB Research
Initiative Program, the Bio-Synergy Research Project (NRF-2012M3A9C4048777), and the Bio &
Medical Technology Development Program of the National Research Foundation & funded by the
Korean government (2015M3A9B5030311 and NRF-2017M3A9A8032417).

[P04-016]
FORMOXANTHONE C, ISOLATED FROM CRATOXYLUM FORMOSUM SSP. PRUNIFLORUM,
INHIBITS MALIGNANT CANCER PHENOTYPES OF HUMAN A549 LUNG CANCER CELLS
RESISTANT TO ETOPOSIDE THROUGH DOWN-REGULATION OF STAT1-HDAC4 SIGNALING.
Chutima Kaewpiboon¹, Nawong Boonnak², Sirichat Kaowinn³ and Young-Hwa Chung³

¹Department of Biology, Faculty of Science, Thaksin University, Thailand, ²Department of Basic
Science and Mathematics, Faculty of Science, Thaksin University, Thailand, ³Department of CognoMechatronics Engineering, Pusan National University, Korea

Since we recently established human A549 lung cancer cells, resistant to etoposide that acts as a
topoisomerase inhibitor (A549RT-eto), we wondered whether the cells bear malignant tumor
features. A549RT-eto cells exhibited faster cell migration and aggressive cell invasion than the
parental A549 cells. A549RT-eto cells lost the expression of proteins that promote cell-cell contact
such as E-cadherin, and gain the expression of mesenchymal markers such as vimentin, and Ncadherin, characteristics of the epithelial-mesenchymal transition (EMT). Moreover, the A549RT-eto
cells showed increase of spheroid forming ability and the elevated expression levels of
stemmness-related factors such as Oct4, Nanog, Sox2, Bmi1 and Klf4. When we explored new
therapeutic agents targeting these malignant cancer cells, we found that Formoxanthone C (XanX),
1,3,5,6-tetraoxygenated xanthone, with a non-cytotoxic concentration reduced expression of STAT1
and HDAC4 protein levels and diminished cell migration, invasion and sphere forming ability in
A549RT-eto cells. Furthermore, we found that treatment with STAT1 or HDAC4 siRNAs significantly
inhibited these malignant cancer phenotypes, indicating that STAT1 and HDAC4 play a role in the
malignant cancer features. This study also suggests that XanX may be a potential new therapeutic
agent targeting malignant tumors.

Keyword: Multidrug resistant cancer, Stat1-HDAC4, Epithelial-mesenchymal transition

[P04-018]
PAEONIFLORIN ENHANCES THE ADHESION OF TROPHOBLAST TO THE ENDOMETRIUM
THROUGH LIF-DEPENDENT EXPRESSION OF INTEGRIN αVβ3 AND αVβ5
Hyerin Park¹, Heejung Choi¹, Miju Park¹ and Kitae Ha¹

¹Pusan National University, Korea

Successful implantation requires uterine receptivity which is determined by diverse biological
factors such as adhesion molecules, cytokines, growth factors, and receptors. In our previous study,
water extract of Paeonia lactiflora enhanced embryo implantation in vitro and in vivo via induction
of the leukemia inhibitory factor (LIF)-dependent expression of Integrin αVβ3 and αVβ5. To
investigate which one is the major component, we performed high-performance liquid
chromatography (HPLC) analysis. Next, we tested these five compounds to confirm whether these
single compounds enhance the adhesion of human trophectoderm-derived JAr cells to the
endometrial Ishikawa cells. In addition, we checked the expression of adhesion molecules in
mRNA and protein levels. Paeoniflorin, the most abundant molecule among tested five major
compounds of P. lactiflora, showed enhancing effect on cellular interaction between JAr and
Ishikawa cells similar to Paeonia lactiflora. Paeoniflorin increased the expression of Integrin αVβ3
and αVβ5 in LIF-dependent manner. Therefore, our results suggest that paeoniflorin, a major
compound of P. lactoflora, is a potent agent for enhancing endometrial receptivity.

Keyword: LIF, Integrin, Paeonia lactiflora, Paeoniflorin, implantation

[P04-019]
A NOVEL TUBULIN INHIBITOR STK899704 SHOWS ANTICANCER ACTIVITY AND PREVENTS
SKIN CARCINOGENESIS IN VIVO
Jiyun Mun¹, Joonsung Hwang¹, Nak Kyun Soung¹, Ho Jin Han¹, Yongjun Lee², Tae Woong Choi²,
Hyunjoo Cha-Molstad¹, Kyung Ho Lee¹, Hyo Joon Kim², Hee Gu Lee¹, Jin Tae Hong³, Jong Seog
Ahn¹, Yong Tae Kwon⁴ and Bo Yeon Kim¹

¹Korea Research Institute of Bioscience and Biotechnology (KRIBB), Korea, ²Hanyang University
(Erica), Korea, ³Chungbuk National University, Korea, ⁴Seoul National University, Korea

Skin cancer is the most common type of cancer worldwide. The incidence rate of skin cancer
continues to rise with over 3.5 million cases diagnosed annually, which is higher than the
combined incidence rates of breast, prostate, lung and colon cancer. The general prevalence of
skin cancer is higher in Caucasians and increases with age, in part due to accumulative ultraviolet
exposure. In South Korea, the number of patients with skin cancer has grown at a rapid rate with
a 44.1 % increase in the five-year period from 2009 to 2013, mainly as a result of increased UV
exposure and an aging population. Thus, the prevention and protection against skin cancer is a
global issue, and the demand for an advanced therapy with convenient accessibility and low side
effects is high. In an effort to discover novel anticancer agents, we identified a novel tubulin
inhibitor STK899704 which is structurally distinct from other microtubule-binding agents such as
colchicine, vinca alkaloids, and taxanes. STK899704 inhibits microtubule polymerization leading to
the cell cycle arrest at mitosis and consequently, cell death. Moreover, STK899704 suppresses the
proliferation of cancer cell lines from various origins with IC50 values ranging from 0.2 to 1.0 μM,
and effectively displayed antiproliferative activity against multidrug-resistance cancer cell lines.
Our investigation is further extended into animal model to evaluate the effect of STK899704 on
skin carcinogenesis in vivo. Surprisingly, almost 80% of the tumors treated with STK899704 were
regressed with a one fifth reduction in tumor volume. Furthermore, the efficacy of STK899704 was
nearly two times higher than that of 5-fluorouracil, a widely used skin cancer therapeutic. Overall,
our results suggest that STK899704 is a promising anticancer chemotherapeutic that may replace
existing therapies, particularly for skin cancer.

Keyword: Anticancer Therapy, Skin Cancer, STK899704, Mitotic Inhibitor, Tubulin Inhibitor

[P04-020]
EVALUATION OF ANTIOXIDANT POTENTIAL AND PHYTOCHEMICALS OF LOCALLY CONSUMED
ENDEMIC PLANT FOODS FROM QUEZON PROVINCE, PHILIPPINES
Paolo Robert Bueno¹, Rachel Camille Cabrera¹ and Gracia Fe Yu¹

¹University of The Philippines Manila, Philippines

In the Philippines, Quezon Province - known as the “food basket” of South Luzon - is one of the
primary agricultural sources of vegetables and crops due to its diverse agricultural topography.
With an increased dietary awareness on the consumption of plant foods rich in antioxidants has
become relevant. Thirteen (13) methanolic extracts from endemic plant foods of Quezon origin,
namely: C. esculenta corm, D. exculentum leaves, R. raphanistrum root, S. edule fruit, D.
philippinensis fruit, P. vulgaris fruit, V. unguiculata (short) fruit, V. unguiculata (long) fruit, P. edulis
fruit, C. annuum fruit, C. longa rhizome, Z. officinale rhizome and P. umbellatum leaves were
evaluated for antioxidant potential using DPPH, ferric reduction antioxidant potential (FRAP), metal
chelation, and superoxide anion scavenging activities and phytochemical analyses. Among all
thirteen plant foods extracts, P. umbellatum and C. longa showed high inhibitory activity against
DPPH radical by 82.46±0.75% and 82.35±1.79% at 66.67μg/mL. Significant reducing power at
72.15μg/mL were observed in C. longa (92.49±1.32%), P. umbellatum (92.38±0.64%), and Z.
officinale (90.33±2.06%) which are comparable with BHT (93.61±0.56%). On the other hand, D.
exculentum demonstrated the highest chelating activity by 16.04±1.91% at the 125μg/mL while
the rest were

Keyword: Quezon-produced Plant foods, Antioxidants, Oxidative Stress, Phytochemicals, oxidative
damage

[P04-021]
α-GLUCOSIDASE INHIBITORY ACTIVITY OF ROASTED COFFEA EXCELSA BEAN
Paolo Robert Bueno¹ and Gracia Fe Yu¹

¹University of The Philippines Manila, Philippines

Alpha-glucosidase hydrolyzes linear and branched oligosaccharides to release glucose resulting to
postprandial hyperglycemia (PPHG). Prolonged PPHG is one risk factor for the development of
chronic macrovascular diseases. Reducing the rate of carbohydrate digestion by inhibition of αglucosidase can aid in maintaining blood glucose homeostasis. Coffee, a commonly consumed
beverage, has demonstrated significant reduction on risk of type 2 DM through carbohydrate
digestion enzyme inhibition. The present study determined the α-glucosidase inhibitory activity of
roasted Coffea excelsa bean. Methanol extract of C. excelsa inhibited

Keyword: Alpha-glucosidase, Coffea excelsa, uncompetitive inhibition, total phenolic content, total
flavonoid content

[P04-022]
ST1936 STIMULATE OSTEOCLAST DIFFFERENTIATION BY SUPPRESSING APOPTOTIC CELL
DEATH.
Kyung-Ran Park¹ and Hyung-Mun Yun²

¹Chungbuk National University, Korea, ²Kyung Hee University, Korea

Recently, we report that 5-HT6R is a key regulatory receptor for maturation of bone-resorbing
osteoclasts and its intensified activation induces bone loss. In the present study, we investigated
the 5-HT6R-induced G-protein coupled signaling pathway during osteoclast differentiation and in
osteoclast survival. The intensified activation of 5-HT6R by ST1936 increased TRAP positive
multinuclear

osteoclasts

during

Receptor

activator

of

NF-κB

ligand

(RANKL)-induced

osteoclastogenesis in primary bone marrow-derived macrophages (BMMs), which was antagonized
by SB258585. In addition, ST1936 increased the phosphorylation of ERK1/2 and JNK in both
BMMs and OCs, but not that of p38 and AKT. 5-HT6R-mediated ERK1/2 signaling also promoted
osteoclast

differentiation

and

and

F-actin

ring

formation

during

RANKL-induced

osteoclastogenesis, whereas 5-HT6R-mediated ERK1/2 signaling was not associated with a RhoA
small GTPase signaling linked to 5-HT6R to accelerate osteoclast differentiation. Further
investigation indicated that the activation of ERK1/2 signaling by ST1936 prevented apoptosis
(programmed cell death) in osteoclasts. Our findings indicate that 5-HT6R-mediated Gs protein
signaling via the ERK1/2 pathway has an important role in osteoclast differentiation and osteoclast
survival and will provide novel insights into the physiological roles of 5-HT6R in bone

Keyword: ST1936, 5-hydroxytryptamine 6 receptor, osteoclast differentiation, apoptosis, survival

[P04-023]
CISAPRIDE INHIBITS OSTEOCLASTOGENESIS IN PRIMARY CULTURED BONE MARROWDERIVED MACROPHAGES
Kyung-Ran Park¹ and Hyung-Mun Yun²

¹Chungbuk National University, Korea, ²Kyung Hee University, Korea

Cisapride is a drug that increases motility in the upper gastrointestinal tract and acts directly as a
selective 5-hydroxytryptamine (5-HT)4 receptor (5-HT4R) agonist. However, effects of cisapride in
bone resorbing cells (osteoclasts) or bone forming cells (osteoblasts) were not reported. In the
present study, we examined effects of cisapride on osteoclastogenesis in primary cultured bone
marrow macrophages (BMMs) and on osteoblast differentiation in primary cultured calvarial preosteoblasts. The results showed that cisapride significantly inhibited tartrate-resistant acid
phosphatase (TRAP)-positive multinuclear osteoclasts and F-actin ring formation during Receptor
activator of NF-κB ligand (RANKL)-induced osteoclastogenesis under no cytotoxicity condition.
Cisapride also suppressed RANKL-induced gene expressions including NF-ATc1, TRAP, and
cathepsin K in BMMs. In addition, cisapride significantly stimulated apoptotic cell death in
osteoclasts. However, cisapride did not affect osteoblast differentiation, as assessed by the alkaline
phosphatase (ALP) activity and mineralized nodule formation in the primary cultured preosteoblasts. Taken together, our findings suggest that cisapride may improve the clinical utility for
metabolic bone diseases such as osteoporosis, alveolar bone resorption, and osteoarthritis.
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[P04-024]
SEQUENCE-SPECIFIC DNA BINDING MOLECULES
Seonghyun Lee¹ and Kyubong Jo¹

¹Sogang University, Korea

Fluorophore-linked, sequence-specific DNA binding reagents can visualize sequence information
on a large DNA molecule. We designed synthetic molecule to visualize specific base pairs. A
fluorescent image of the stained DNA molecule generates an intensity profile based on DNA
frequency, revealing a characteristic sequence composition pattern. Computer-aided comparison
of this intensity pattern with the genome sequence allowed us to determine the DNA sequence
on a visualized DNA molecule from possible intensity profile pattern candidates for a given
genome. Moreover, the reagent offers robust advantages for single DNA molecule detection: no
fluorophore-mediated photocleavage and no structural deformation, since it exhibits a sequencespecific pattern alone without the use of intercalating dyes. Accordingly, we were able to identify
genomic DNA fragments from bacterial cells by aligning them to the genomic frequency map
based on generated intensity profiles. Furthermore, we showed band and interband patterns of
polytene chromosomal DNA stained with the reagent.

Keyword: DNA binding molecule, Single Molecule, Fluorescent Microscope, DNA Analysis

[P04-025]
CAESALPINIA SAPPAN INDUCES APOPTOSIS OF ECTOPIC ENDOMETRIAL CELLS THROUGH
INHIBITION OF PYRUVATE DEHYDROGENASE KINASE
Bo-Sung Kim¹, Tae-Wook Chung¹, Hee-Jung Choi¹, Mi-Ju Park¹, Eun-Yeong Kim¹, Jung-Hee Lee¹,
Syng-Ook Lee², Jung-Hye Choi³ and Ki-Tae Ha¹

¹Pusan National University, Korea, ²Keimyung University, Korea, ³Kyung Hee University, Korea

Endometriosis is a common gynecological disease defined as growth of endometrial tissues
outside uterus. Precise mechanism responsible for the progression of endometriosis are still not
clear. Because the survival of endometrial cells refluxed into the abdominal cavity develops into
endometriosis, inducing endometrial apoptosis is an important strategy for treating endometriosis.
Heartwood of Caesalpinia sappan L. (belong to Leguminosae) have been a medicinal herb used
for improving blood circulation, accelerating hemostasis, removing of extravasated blood, relieving
pain, and reducing swelling. Especially, heartwood of C. sappan was used for treating
gynecological symptoms including algomenorrhea and amenorrhea. The endometriotic cells (12Z)
grew faster compared with normal endometrial stromal cells (THESC). The expression of TGF-β,
pyruvate dehydrogenase kinase (PDK) 1, 2, and 4, and lactate production were higher in 12Z cells.
In addition, the 12Z cells were more sensitive to water extracted heartwood of C. sappan (CS)induced

cytotoxicity

compared

with

THESCs.

CS

inhibited

the

lactate

production

and

phosphorylation of pyruvate dehydrogenase A through reducing the expression of PDK1, 2, and 4.
CS also increased the reactive oxygen species (ROS) through activating oxidative phosphorylation
and decreased mitochondrial membrane potential. Consequently, CS causes the apoptotic cell
death in 12Z cells through ROS and mitochondria dependent manner. In conclusion, CS can be a
candidate for development of novel drug treating endometriosis through inhibiting aerobic
glycolysis and inducing ROS-mitochondria mediated apoptotic cell death.

Keyword: Endometriosis, Caesalpinia sappan, Pyruvate dehydrogenase kinase, Reactive oxygen
species, Apoptosis

[P04-026]
SANGUISORBA OFFICINALIS SUPPRESSES THE GROWTH OF 5-FU RESISTANT GASTRIC
CANCER THROUGH INHIBITION OF GLYCOLYSIS
Jung Ho Han¹, Hee-Jin Choi¹, Tae-Wook Chung¹, Jung-Hee Lee¹, Eun-Yeong Kim¹, Syng-Ook Lee¹,
Dongryeol Ryu¹ and Ki-Tae Ha¹

¹Pusan National University, Korea

Normal cells produce adenosine triphosphate (ATP) as cellular energy source through tricarboxylic
acid (TCA) cycle. However, cancer cells favor aerobic glycolysis instead of TCA cycle. The
phenomena, called as Warburg’s effect, is induced by activation of lactate dehydrogenase A (LDHA)
or pyruvate dehydrogenase kinase (PDHK). Thus, inhibition of these enzymes was reported as a
promising strategy for suppressing tumor growth and resistance. Ongoing screening of herbal
medicines and its ingredient components, we found that the roots of Sanguisorba officinalis L.
was effective on inhibition of aerobic glycolysis. S. officinalis is an herbal medicine traditionally
used for hemostasis, antipyretic, antipyrotic, antidiarrheic. In this study, the water extracted roots
of S. officinalis (SO) reduced the activities of LDHA and expression of PDHK4 in human gastric
cancer SNU620 cells. In SNU620/5FU, a resistant cell line to 5-fluorouracil (5-FU), co-treatment of
SO with 5-FU increased the cytotoxicity. To identify the precise molecular mechanism underlying
overcoming 5-FU resistance by SO treatment, we confirmed the expressional levels of several
proteins related in 5-FU resistance. Among these proteins, the level of p53, which was suppressed
in SNU620/5FU cells, was restored by SO treatment. Among the major compounds of SO
including catechin, gallic acid, gallotanin, hamamelitannin, and ellagic acid, we found that catechin
is a major active molecules for inhibiting activity of LDHA and phosphorylation of pyruvate
dehydrogenase A (PDHA). From these results we suggest SO as a candidate for developing novel
adjuvant drug reducing resistance to 5-FU through restricting aerobic glycolysis.

Keyword: Drug, Cell death, Sanguisorba officinalis, 5-FU, Warburg effect

[P04-027]
HEMISTEPSIN A SUPPRESSES GROWTH OF COLORECTAL CANCER THROUGH INHIBITING
ACTIVITY OF PYRUVATE DEHYDROGENASE KINASE
Ling Jin¹, Eun-Yeong Kim¹, Tae-Wook Chung¹, Jung-Hee Lee¹, Se Bok Jang², Jung Ho Han¹ and KiTae Ha¹

¹Pusan National University, Korea, ²College of Natural Sciences, Korea

Pyruvate dehydrogenase kinase (PDK) is a kinase enzyme which inactivates the enzyme pyruvate
dehydrogenase (PDH) by phosphorylating its E1α unit using ATP. Most cancer cells primarily
produce their energy through a high rate of glycolysis followed by lactic acid fermentation even in
the presence of abundant oxygen. This is called aerobic glycolysis, also known as the Warburg
effect. Here, we report Hemistepsin A, as a novel PDK kinase inhibitor, decreases PDK activity by
binding to the lipoamide-binding domain of PDK1 without affecting its expression. Hemistepsin A
is a sesquiterpene lactone isolated from Hemistepta lyrata Bunge (Compositae). H. lyrata has been
used for the treatment of colon disease, such as diarrhea and anal fistula, in traditional Medicine
of Eastern Asia. We firstly demonstrate that Hemistepsin A has anti-cancer effect on several
colorectal cancer cells. After treatment with Hemistepsin A, lactate production was markedly
decreased. In the meantime, intracellular reactive oxygen species (ROS) levels and mitochondrial
damages were increased. In addition, apoptosis was promoted with enhanced activation of
caspase-3 and -9, improved cleaved PARP, enhanced level of Bax expression, decreased Bcl-2
expression. In in vivo mice models inoculated with CT26 colon carcinoma, Hemistepsin A
effectively suppressed tumor growth as determined by the reduction of tumor volume and weight,
inducing by inhibiting the PDK1 activity but not by its expression. Taken together, we suggest that
Hemistepsin A suppresses growth of colorectal cancer through inhibiting activity of PDK1.

Keyword: Hemistepsin A, Warburg effect, Cancer metabolism, Pyruvate dehydrogenase kinase,
Apoptosis

[P04-028]
CAMBI, AN ORANGE CALCIUM-MODULATED BIOLUMINESCENT INDICATOR FOR NONINVASIVE ACTIVITY IMAGING
Younghee Oh¹, Yunhee Park¹, Julia Cho¹, Lan Liu¹, Namdoo Kim¹, Haodi Wu¹, Joseph Wu¹ and
Michael Lin¹

¹Stanford University, USA

Genetically-encoded calcium indicators are useful for detecting calcium influx into electrically
excitable cells such as neurons and myocytes, but fluorescence-based indicators are not
compatible with non-invasive imaging in larger animals. Here, we describe Orange CaMBI, a new
bioluminescent calcium indicator based on the bright orange-emitting luminescent protein
Antares. Orange CaMBI features larger calcium responsivity and greater emission of orange-red
photons than previously engineered bioluminescent calcium indicators. The combination of high
emission and high responsivity in Orange CaMBI enables imaging of calcium transients in single
cardiomyocytes and single neurons in vitro by bioluminescent microscopy. With its peak orangered emission, Orange CaMBI is able to visualize, for the first time, spontaneous calcium influx in
muscles in living mice using non-invasive whole-animal imaging. Orange CaMBI is a promising
reporter for non-invasive calcium imaging in living mice, and may be especially useful for noninvasive imaging of activity in genetically defined neuronal populations in the brain.

Keyword: Fluorescent proteins, bioluminescence, BRET, calcium, neurons

[P04-029]

IN VITRO COMBINATORIAL ANTI-PROLIFERATIVE AND IMMUNOSUPPRESSIVE EFFECTS OF
BRUCEA JAVANICA EXTRACT WITH CX-4945 AND IMATINIB IN HUMAN T-CELL ACUTE
LYMPHOBLASTIC LEUKEMIA CELLS.
Jung-Il Jung¹, Hyeon Min Cha¹, Kyeong-Yong Park², Kongmany Sydara³, Sang Woo Lee⁴, Soon Ae
Kim¹ and Jiyeon Kim¹

¹Eulji University, Korea, ²Cha Meditech Co., Ltd, Korea, ³Vientiane Capital, Laos, ⁴Korea Research
Institute of Bioscience and Biotechnology, Korea

Brucea javanica (L.) Merr. is a medicinal herb that exhibits diverse biological activities against many
types of human cells. In this study, we evaluated the anti-proliferative and anti-inflammatory
effects of Brucea javanica (BJ) extract in a human T-ALL Jurkat cell line. Our results showed that BJ
extract induced caspase-dependent apoptosis of T-ALL Jurkat cells through inhibition of the CK2mediated signaling pathway, while exerting no significant cytotoxicity in normal peripheral blood
mononuclear cells. Moreover, BJ extract suppressed the NF-κB signaling pathway, thus inhibiting
the interleukin (IL)-2 expression induced by phorbol 12-myristate 13-acetate (PMA) and
phytohemagglutinin (PHA). Notably, combined treatment with BJ extract plus CX-4945 or imatinib
exerted synergistic inhibitory effects on T-ALL cell growth and IL-2 production. Overall, these
results suggest that BJ extract can be a potent therapeutic herbal agent for T-ALL treatment and
prevention of IL-2 mediated inflammatory immune responses.
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[P04-030]
THE INHIBITORY EFFECT OF PGA COMPOSITION ON HYALURONIDASE ACTIVITY AND
VISCERAL TISSUE ADHESION
Seyeon Chae¹, Jaewoong Jang¹, Yoosik Yoon¹, Kyel Ko², Yeongho Jeong² and Namchul Shin²

¹Hung-Ang University School of Medicine, Korea, ²Biumtec Co., Ltd, Korea

In this study, the inhibitory effect of PGA composition on hyaluronidase activity in vitro and
visceral tissue adhesion in vivo were investigated. Its was shown that PGA composition
significantly inhibited the degradation of hyaluronic acid by hyaluronidase in vitro. Inhibition rate
was 31-40%. SD rat visceral tissue adhesion model was used for in vivo study. PGA composition
reduced visceral tissue adhesion between cecum and serous membrane by 46.7%. PGA
composition also reduced inflammation in adhesion area by 42.9%. Masson trichrome stain results
showed that fibrosis was reduced by PGA composition by 40%. The level of hyaluronic acid in
adhesion area was 37.4% higher in PGA composition group compared with control group. The
results of this study suggest that PGA composition may be useful for the prevention of hyaluronic
acid degradation and tissue adhesion. This study was supported by Business for Cooperative R&D
between Industry, Academy, and Research Institute funded Korea Small and Medium Business
Administration (C0443614).
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[P04-031]

IN SILICO INVESTIGATION OF FUNCTIONAL SCORPION VENOM-DERIVED PEPTIDES
TARGETING CANCER CELLS
Yin-Quan Tang¹, Kirubhan Nadarajan¹, Gloria Hui-Ying Ng¹, Vyvian Yee-Ting Lee¹ and Adeline
Yoke-Yin Chia¹

¹School of Biosciences, Taylor’s University, Malaysia

Introduction: Cancer has become one of the greatest threats to human health. Standard cancer
treatments like surgery or chemo-, radiation, and hormone therapies failing patients as it’s always
accompanied by undesirable side effects. Therefore, new therapeutic options for cancer treatment
are highly needed. Peptide therapeutics is a promising new approach in cancer therapy as
peptides are easily synthesized and flexible to modification to produce highly selective and
efficacious therapeutic anticancer peptides (ACPs). In this study, we used several in-silico
approaches to design and discover anticancer activity of scorpion-venom derived peptides
(namely mauriporin-derived ACPs), targeting cancer cells. Methods and Results: We utilized a
novel computational strategy for identifying a short specific amino acid stretches (10 residue)
which potentially exhibits anticancer activity from the parental sequence, mauriporin (a scorpion
venom peptide, 48 residue). This short amino short specific amino acid stretches, identified as “MP1” was then selected for peptide modification based on amphipathicity, hydrophobicity and
cationic properties. We have thus identified a list of 200 potential ACPs-derived mauriporin
specifically targeting cancer cells. However, only “M-D1” and “M-D2”, the two most potent
anticancer peptides identified from the derivatives of parental “M-P1” peptide, were selected for
subsequent analyses. A web-based tool for predicting hemotoxicity of peptides was employed and
found that both derivatives (“M-D1” and “M-D2”) have lower haemolytic activity compared to the
parental “M-P1” peptide, indicating the safety of these derivatives. The better anticancer efficacy
of “M-D1” and “M-D2” was observed when both derivatives showed selective toxicity only on
cancer cells. The de novo (PEP-FOLD) structural characterization of these “M-D1” and “M-D2”
revealed that these peptides adopts alpha helical structures which may contribute to its capacity
to perforate cell membrane and induce cancer cell death. Conclusion: “M-D1” and “M-D2” are
highly selective and efficacious therapeutic anticancer peptides derived from scorpion venom.
Future studies should continue to investigate the in-vitro and in-vivo therapeutic potentials and its
underlying mechanisms of actions.
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[P04-032]
INHIBITION OF WNTLESS/GPR177 SUPPRESSES GASTRIC TUMORIGENESIS
Jaesung Seo¹, Seung-Hyun Lee¹, Soo-Yeon Park¹, Mi-Hyeon Jeong¹, Sooyeon Lee¹, Mi-Jeong Kim¹,
Jung-Yoon Yoo¹, Subhin Jang¹ and Ho-Geun Yoon¹

¹Yonsei University, Korea

Wntless/GPR177 functions as WNT ligand carrier protein and activator of WNT/β-catenin signaling,
however, its molecular role in gastric cancer (GC) has remained elusive. We investigated the role of
GPR177 in gastric tumorigenesis and provided the therapeutic potential of a clinical development
of anti-GPR177 monoclonal antibodies. GPR177 mRNA expression was assessed in GC
transcriptome data sets (GSE15459, n=184; GSE66229, n=300); protein expression was assessed in
independent patient tumor tissues (Yonsei TMA, n=909). GPR177 expression were associated with
unfavorable prognosis [log-rank test, GSE15459 (p=0.00736), GSE66229 (p=0.0142), and Yonsei
TMA (p=0.0334)] and identified as an independent risk predictor of clinical outcomes: GSE15459
[hazard ratio (HR) 1.731 (95% confidence interval; CI; 1.103–2.715), p=0.017], GSE66229 [HR 1.54
(95% CI, 1.10–2.151), p=0.011], and Yonsei TMA [HR 1.254 (95% CI, 1.049–1.500), p=0.013]. Either
antibody treatment or GPR177 knockdown suppressed proliferation of GC cells and sensitized cells
to apoptosis. And also inhibition of GPR177 suppresses in vitro and in vivo tumorogenesis in GC
cells and inhibits WNT/β-catenin signaling. Finally, targeting and inhibition of GPR177 with
antibody suppressed tumorigenesis in PDX model. Together, these results suggest GPR177 as a
novel candidate for prognostic marker as well as a promising target for treatment of GC patients.
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[P04-033]
ANTI-INFLAMMATORY STUDIES ON SELECTED HERBAL PREPARATIONS USED IN
TRADITIONAL MEDICINE IN SRI LANKA
Sugandhika Suresh¹

¹University of Sri Jayewardenepura, Sri Lanka

Chronic inflammatory diseases pose a serious threat to the health of millions worldwide. Many
plant extracts are being tested in search of safe herbal remedies as alternatives to existing
allopathic drugs with undesired effects. Researchers from Sri Lanka who wished to carry out basic
anti-inflammatory screening studies in rats had no access to a plethysmometer as there was only
a single instrument in the country. The adjuvant-induced chronic arthritis rat model was also not
established in Sri Lanka and in the present study, an attempt was made to establish the antiinflammatory studies using this model. With a research grant from the University of Sri
Jayewardenepura, I was able to purchase a plethysmometer. Many research students were trained
to carry out the carrageenan-induced paw oedema tests to screen various plant extracts,
functional foods and plant compounds for possible anti-inflammatory effects. The famous herbal
drink prepared by the boiling the dried flowers of Aegle marmelos (bael), aqueous extracts of
Nyctanthes arbor-trisits (night blooming jasmine), Psychotria sarmetosa, Munronia pinnata,
Achronychia pedunculata and dried suspensions of dried American oyster and abalone
mushrooms (Pleurotus ostreatus and P. cystidiosus) and the Ayurvedic medicines; Rasna sapthak
and Sudarshana powder were studied for the anti-inflammatory effects in Wistar rats. All protocols
for the animal studies were approved by the Ethics Review Committee of the Faculty of Medical
Sciences, University of Sri Jayewardenepura. The adjuvant-induced arthritis rat model was
successfully established. Arthritis was induced by a single intra-dermal injection of 0.1 ml of
Freund’s Complete Adjuvant (FCA) containing 0.05% w/v Mycobacterium butyricum suspension in
sterile paraffin oil into a foot pad of the left hind paw of all rats. Extracts were administered prior
to and following induction of arthritis in different groups of rats to determine the prophylactic
and therapeutic effects respectively. All of the tested extracts showed statistically significant antiinflammatory activity in Wistar rats. Activity guided fractionation was carried out to isolate active
anti-inflammatory

compounds

of

selected

extracts.

Psychotria

sarmentosa,

Achronychia

pedunculata, Aegle marmelos Nyctanthes arbor-tristis and the two traditional ayurveda drugs,
Sudarshana powder and Rasna sapthak exerted highly significant prophylactic as well as

therapeutic anti-inflammatory effects in the adjuvant-induced chronic arthritic Wistar rats.
Significant reductions in the COX2 levels were observed in the arthritic rats treated with the test
extracts. Similar reductions were observed in the concentrations of IL6 and PGE2. The antiinflammatory effects of N10 isopentenyl adenosine, and pseudouridine were isolated as novel
anti-inflammatory compounds from Pleurotus ostreatus (American oyster). Senecrassidiol was
isolated from Munronia pinnata for the first time and it also showed potent anti-inflammatory
effects in rats. Further studies are being carried out to determine the safety and anti-inflammatory
effects of these extracts in humans. Acknowledgement My research supervisors, research
colleagues and students, volunteer participants and the University of Sri Jayewardenepura are
kindly acknowledged.
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[P04-034]
A COMBINATION OF 2D-QSAR, MOLECULAR DOCKING AND MOLECULAR DYNAMICS
SIMULATION STUDIES OF GLABRIDIN AS ESTROGEN RECEPTORS AGONISTS.
Adeline Yoke Yin Chia ¹, Suk Jiun Ling¹, Dick Loon Oh¹, Jaslyn Chai Lin Chong¹ and Mei Ying Goh¹

¹School of Biosciences, Taylor’s University, Malaysia

Estrogen receptor has 2 subtypes – ERα and ERβ and both are important in human health via ERmediated actions. Estrogen replacement therapy (ERT) is used to treat symptoms of menopause in
postmenopausal women. The risk-benefit balance of ERT is less favourable in older women as it
may increase the risks of cardiovascular disease, cognitive impairment, ischemic stroke and breast
cancer. Hence, it is crucial to study alternative natural compounds that could potentially replace
endogenous estrogen in ERT. Glabridin is an isoflavonoid isolated from Glycyrrhiza glabra plant
and it possesses estrogenicity potential due to its lipophilicity and structural similarity to
endogenous estrogen. In this work, two-dimensional quantitative structure-activity relationships
(2D-QSAR), molecular docking and molecular dynamics (MD) simulation approaches were applied
to investigate the functionalities of active molecular interaction between glabridin and estrogen
receptors. A 2D-QSAR model with R2 of 0.7311; Q2 of 0.6772 for ERα and R2 of 0.7239; Q2 of
0.6573 for ERβ, which presents a good predictive ability in both internal and external validation.
Furthermore, a combined analysis incorporating molecular docking and MD simulation indicates
that glabridin act as a partial agonist towards ERα. This is due to the lack of binding interactions
with residue Hie225 which is crucial for inducement and activation of ERα. However, there are
hydrogen bonds formed between key amino acids in the active pocket (Glu54, Leu47 and Arg95)
as well as a rotatable 1,3-bensenediol that enables the capacity of glabridin to bind at these
important residues. The results provide a set of useful guidelines for the rational design of novel
ERα agonists as semi-synthetic post-menopausal drugs.
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[P04-035]
METABOLITE PROFILE CHANGES IN THE FERMENTATION OF ALLIUM SATIVUM VAR. ILOCOS
WHITE TO BLACK GARLIC
Francisco Heralde Iii¹, Patrick Moreno¹ and Shirley Agrupis²

¹University of the Philippines Manila College of Medicine, Philippines, ²Mariano Marcos State
University, Philippines

The bulb of Allium sativum has been associated with various therapeutic properties, including
antihypertensive, antioxidant, and anti-inflammatory activities. Fermentation of Allium sativum at
controlled high temperature and high humidity allows the production of black garlic (BG). This
process involves the conversion of phytochemical compounds that is claimed to result to an
enhanced bioactivity relative to fresh garlic (FG). Ilocos White (IW) is the most common variety of
garlic produced in the Philippines. The study aims to investigate the changes in the metabolite
profile of Ilocos white garlic (IW-FG) as it is converted to black garlic. Fresh garlic samples were
fermented at 55°C with 80% humidity for 10, 20 and 30 days. Metabolite profiles of the
methanolic extracts were obtained using an ultra-performance liquid chromatography coupled
with quadrupole time-of-flight mass spectrometry (UPLC-QTOF, Xevo G2 Waters). An average of
21 candidate masses in IW-FG and 10 candidate masses in BG were annotated by accurate mass
screening of organosulfur and other reported compounds present in garlic. Principal component
analysis showed recognizable differences in the metabolite profile of IW-FG and BG. Polar
metabolites mainly decreased with longer fermentation days. A notable metabolite identified was
gamma-Glutamylphenylalanine (m/z 294.1216, RT 4.45) (gGPA), which is one of the highly
abundant non-sulfur containing compounds in garlic. A 75% decrease in the relative abundance
of gGPA was observed after 10 days of fermentation, which further decreased up to 92% after 30
days. Another compound was N-gamma-Glutamyl-S-trans-(1-propenyl)cysteine (m/z 291.1010) (NgGSPC). A 99.3% decrease in the relative abundance of N-gGSPC was observed in BG at 10 days
fermentation and was no longer detected from samples at 20 and 30 days fermentation. These
two metabolites have no known associated bioactivity to date and may have minimal impact on
the therapeutic properties of Ilocos White garlic. Four metabolites that were not yet identified
(m/z 305.1348, RT 0.89min; m/z 158.0929, RT 1.32 min; m/z 241.1299, RT 2.24 min; m/z 211.1446,
6.05 min) were observed in BG with increasing abundance relative to the duration of fermentation.
These were not found in IW-FG. Further studies focused on the identification of these metabolites
may give insight on the effect of fermentation on the loss or gain of IW-FG’s bioactivity.

Keyword: Allium sativum, Ilocos White, black garlic, fermentation, metabolite profiling

[P04-036]
CINNAMIC ALDEHYDE HAS NEUROPROTECTIVE EFFECTS IN PARKINSON’S DISEASE MODEL
Woom-Yee Bae¹, Jae-Sun Choi¹ and Joo-Won Jeong¹

¹Kyung Hee University, Korea

Autophagy maintains homeostasis of normal functioning by protein degradation and turnover of
the defected organelles. Dysregulation of the autophagy pathway has been observed in the brains
of Parkinson’s disease (PD) patients and PD animal models. In the present study, the 1-methyl-4phenyl-1,2,3,6-tetrahydropyridine (MPTP) mouse model and the 1-methyl-4-phenylpyridinium
(MPP+)-induced cell injury model were used to examine the neuroprotective effects of cinnamic
aldehyde (CA) in vivo and in vitro. We demonstrated that CA significantly reduced the selective
dopaminergic cell death in the substantia nigra and striatum of the MPTP-administered mice. CA
reduced LC3 puncta stimulated by MPTP and MPP+ treatment, whereas CA increased p62 that
had been reduced by MPTP and MPP+ treatment. These findings suggest that CA could block
dysregulated autophagy under PD conditions. In addition, inhibition of autophagy also reduced
MPP+-mediated cell death. Collectively, our results indicated that CA is a novel natural product
that regulates autophagy in cell death under PD conditions and that CA may be a promising
agent for the treatment of PD.
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[P04-037]
ANTIPROLIFERATIVE EFFECTS OF IRAK-4 INHIBITOR ON DIFFUSE LARGE B-CELL LYMPHOMA
Areum Lee¹ and Young Sik Cho¹

¹Keimyung University, Korea

Potent interleukin-1 receptor-associated kinase 4 (IRAK4) inhibitors have been explored as a
blockade of toll-like receptor/interleukin-1 receptor (TLR/ILR) signaling pathway to alleviate
autoimmune-related diseases including rheumatoid arthritis and multiple sclerosis. Additionally,
some cancers have been reported to show an increase in IRAK4 activity or to bear L265P
mutation in MyD88, adaptor protein of TLR/IL1R, resulting in constitutive activation of a cascade
of downstream signaling pathway. A hit 6-(imidazo[1,2-a]pyridine-3-yl)-N-(4-piperidinyl)-2pyridinamine, which was originally discovered from JNK kinase screening project at UCB, had
considerable potency in an enzyme assay with IC50 of 216 nM. To delineate the underlying
mechanism of IRAK4 target-based inhibition of lymphoma proliferation, in this study, this
compound was further evaluated in cell-based assays. Use of a IRAK4 inhibitor potently
downregulated the LPS-induced NFκB transcriptional activity in NFκB-luciferase/A549 stable cell
line and NO production in RAW264.7 stimulated with LPS. Moreover, a subgroup of DLBCL, OCILy3, has a mutation in MyD88 and can aggressively proliferate in clumps even though not being
stimulated. Treatment of OCI with IRAK4 inhibitor induced change of cell aggregates into either
small fragmented aggregates or single cell, altering morphologically cells with low viability, as
determined in a MTS assay. Furthermore, cells exposed to IRAK4 inhibitor were subjected to flow
cytometer analyses in order to examine cell death modality. When cells were treated with a hit
compound, there was an increase in population of cells undergoing early apoptosis and late
apoptosis with treatment times. Cell death was executed through activation of caspase 3/7, as
demonstrated by the fact that use of a pan-caspase inhibitor zVAD could rescue IRAK4 inhibitorinduced cell death. Therefore, IRAK4 targeting is proposed to be a promising strategy in
controlling the proliferation of MyD88-defective lymphoma in addition to treatment of
autoimmune-related diseases.
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[P04-038]
SCREENING OF SMALL MOLECULES WITH NECROPTOSIS INHIBITORY ACTIVITY
Areum Lee¹ and Young Sik Cho¹

¹Keimyung University, Korea

Necroptosis or programmed necrosis is a specialized and regulated necrosis that is activated when
apoptotic machinery to death stress is defective. Initially, it is known to play a beneficial
significance in innate immune response to viral infection. Now, it has been emerging as the
strategy to overcome the cancers with acquired anticancer drug resistance. In contrast, it has been
proposed that necroptotic cell death is pathologically associated with ischemic brain injury and
degenerative diseases. Here, in an effort to discover hits that can selectively inhibit necroptotic
cell death, we screened in-house and in silico chemical libraries in a cell based assay. Eventually, 7
hits were identified from in-house chemical library while 2 hits were from computer modeling.
Most hits exhibited less protective activity from TNF- and zVAD-mediated necroptosis than a
reference compound Nec-1. Interestingly, a few of hits had preferential protective effects on zVAD
or TNFα while Nec-1 exhibited similar IC50 against zVAD or TNFα, suggesting that chemicals can
discriminate signaling pathways leading to receptor or nonreceptor-mediated necroptotic cell
death. Therefore, some potent hits will be further improved to use for the treatment of
necroptosis-derived disorders.
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[P04-039]
EFFECTS OF INTRACELLULAR GLUTATHIONE ON ARSENITE-MEDIATED CYTOTOXICITY IN L929
CELLS
Areum Lee¹ and Young Sik Cho¹

¹Keimyung University, Korea

Arsenite has been known to exert cytotoxic effects on various human and animal cells although its
underlying mechanisms remain elusive. However, we recently found that arsenite caused
necroptotic cell death in L929 via ROS production. Unlike TNFα-driven necroptosis, arsenitemediated cell death was reversed by the treatment of either NAC or BHA. To more delineate the
role of ROS generated from arsenite treatment, glutathione was depleted by buthionine
sulfoximine (BSO). Low levels of intracellular GSH rendered cells more sensitive to arsenite when
compared to control group treated with arsenite alone. Neccrostatin-1 (Nec-1), a RIP1 inhibitor,
partly rescued cells from arsenite-mediated cytotoxicity. Silencing of necroptotic protein RIP3 with
RNA interference marginally protected cells from arsenite in GSH-depleted L929 cells while
knockdown of RIP1 augmented arsenite-mediated cell death. In contrast, TNFα-mediated cell
death was not affected by BSO treatment, suggesting that major source of ROS derived from
TNFα are different from arsenite treatment. Therefore, GSH plays a role in scavenging ROS which
can be derived from arsenite but not TNFα. It is concluded that a failure of cellular redox potential
due to GSH depletion causes to potentiate arsenite cytotoxicity.
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[P04-040]
RTKI'S DISTRIBUTION FOR PROTEIN TARGETS ON IN VIVO TISSUE USING MALDI MASS
SPECTROMETRY IMAGING
Tae Young Kim¹, Seung Hyun Pan¹, Yonghyo Kim¹, Yutaka Sugihara², Melinda Rezeli², Marcell
Szasz³, György Marko-Varga⁴ and Ho Jeong Kwon¹

¹Chemical Genomics Global Research Labortory, Korea, ²Clinical Protein Science & Imaging,
Biomedical Center, Sweden, ³National Koranyi Institute of Pulmonology, Hungary

Receptor tyrosine kinase inhibitor (RTKi) has been widely used to treat NSCLC (non-small-cell lung
carcinoma) patients. Currently, RTKi has been known to acquire resistance in the patients treated
resulting in low efficacy. Many studies have aimed to unveil the cause of resistance by exploring
the molecular mechanism in vitro. However, in vivo studies have not fully addressed for low
efficacy in tumor growth in vivo. Here, we propose the novel evidence of RTKi's low efficacy
through analysis of its distribution image using MALDI MSI (matrix-assisted laser desorption
ionization imaging) and IHC (Immunohistochemistry) of a protein target of RTKi. We found that
H1299, human lung cancer cells, show weak growth inhibition upon RTKi treatment leading to low
efficacy in xenograft model. From the model mouse, we identified that RTKi was distributed on
RTKi-treated tumor, liver and kidney tissue co-localizing with its target protein. Additionally,
analyzing its quantified intensity, RTKi was localized higher in liver and kidney than tumor tissue.
Collectively, these results demonstrated that low efficacy of RTKi in H1299 cells may come from its
nonspecific distribution in a number of organs as well as suppression of EGFR expression by RTKi.
Acknowledgements. This work was partly supported by grants from the National Research
Foundation of Korea, funded by the Korean government (MSIP; 2016K2A9A1A03904900,
2015K1A1A2028365) and Brain Korea 21 Plus Project, Republic of Korea.
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[P04-041]
EXPLORING NEW BINDING PROTEINS OF RTKI RESPONSIBLE FOR ITS DRUG RESISTANCE BY
LABEL-FREE DARTS AND LC-MS/MS METHOD
Seung Hyun Pan¹, Tae Young Kim¹, Eunsun Ji², Jin Young Kim², Jong Shin Yoo² and Ho Jeong
Kwon¹

¹Chemical Genomics Global Research Laboratory, Department of Biotechnology, College of Life
Science & Biotechnology, Korea, ²Biomedical Omics Group, Korea

Identifying small molecule’s target proteins and demonstrating its mode of action provide the
fundamental basis for pharmaceutical applications. Currently, receptor tyrosine kinase inhibitors
(RTKi) are used to treat non-small-cell lung carcinoma (NSCLC) patients mainly targetting EGFR
with activating mutations to suppress tumorogenesis utilizing EGFR canonical pathway. However,
the acquired resistances or undesirable off-target related effects have been reported. Hence, we
propose combinatory method utilizing drug affinity responsive target stability (DARTS) along with
LC-MS/MS methods to identify targets inducing resistance of TKI. DARTS and LC-MS/MS method
elucidates potential target proteins of small molecules in vitro. By performing DARTS and LCMS/MS on currently available TKIs in clinical settings, we attempt to demonstrate TKI's mode of
action and explain the undesirable resistance effects. As a result, we have elucidated 3 potential
targets of TKI including EGFR, and the modes of action studies are currently on-going.
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[P04-042]
GREEN AND FACILE SYNTHESIS OF POTENT ANTICANCER CARBON DOTS AS NOVEL CANCER
THERANOSTICS
Abolghasem Abbasi-Kajani¹ and Abdol-Khalegh Bordbar¹

¹Department of Chemistry University of Isfahan, Iran

Cancer, as one of the main cause of death, has attracted much attention and tremendous efforts
have been made to develop novel diagnostic and therapeutic agents for cancer therapy. In the
present study, high quality monodisperse colloidal carbon dots with potent anticancer activity
were synthesized via a facile and efficient hydrothermal method using o-phenylenediamine as
both carbon and nitrogen source. The physico-chemical properties of nanoparticles were fully
characterized using UV-Vis and fluorescence spectroscopy, Fourier transform infrared (FT-IR)
spectroscopy, high resolution transmission electron microscopy (HR-TEM), Dynamic light scattering
(DLS), and X-ray diffraction analysis. The carbon dots represent crystalline structure and quasispherical shape with the size of less than 20 nm and also stable fluorescence emission at 550 nm
with quantum yield of 5.4 % under excitation at a wide range wavelengths of 350 to 500 nm. The
carbon dots displayed potent anticancer activity with IC50 values of 30 ± 2.69 and 37 ± 2.37 µg
mL-1 for MCF-7 and HeLa cancer cell lines, respectively. The microscopic study of cell morphology
after exposure to carbon dots showed different levels of changes including shrinkage, rounding
and clumping of cells, depending on the concentration of carbon dots. Based on the results, the
synthesized carbon dots have great theranostic potential for simultaneous cancer imaging and
therapy and the presented green strategy has great potential for large scale synthesis of carbon
dots for biomedical applications.
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[P04-043]
ANTI-PROLIFERATION EFFECT OF FATTY ACID BINDING PROTEIN INHIBITOR ON GASTRIC
CANCER CELLS
Yooju Jung¹, Sungsoo Kim¹, Ho Jeong Kwon¹ and Jae-Ho Cheong²

¹Chemical Genomics Global Research Laboratory, Korea, ²College of Medicine, Korea

The Fatty Acid Binding Protein (FABP) plays a key role in fatty acid metabolism especially on
adipocytes and some cancer cells but its role in gastric cancer has not been clarified yet. Recently,
we found that proliferation of gastric cancer cells is faster than normal cell and FABP is highly
expressed in gastric cancer cells. Consistently, gastric cancer cell proliferation was effectively
suppressed when FABP expression and its function were functionally inhibited by siRNA or an
inhibitor treatment. Primary cilia does not exist in most of gastric cancer cell lines but we found
that P-SNU638 has a primary cilia exceptionally. Accordingly, FABP inhibitor and siRNA FABP were
treated on P-SNU638 to explore the mechanism of FABP on gastric cancer cell proliferation.
Notably, primary cilia formation was enhanced by functional inhibition of FABP, indicating that
FABP plays a role in primary cilia formation. Additionally, the effect of FABP on Hormone Sensitive
Lipase (HSL) that has 3 major phosphorylation sites at serine 563, 565, and 660 were investigated.
Total HSL and 2 serine residues of HSL are phosphorylated leading to upregulation of free fatty
acids and Reactive Oxygen Species (ROS) in mitochondria by FABP inhibition. Due to oxidative
stress resulted from ROS, cell cycle related protein expression and ATP contents were downregulated resulted in cell cycle arrest and induction of primary cilia in gastric cancer cells.
Collectively, these results demonstrate that FABP could be a novel target for treating gastric
cancer by regulating primary cilia formation and cell cycle through ROS generation.
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[P04-044]
TARGET PROTEINS IDENTIFICATION OF A BIOACTIVE SMALL MOLECULE USING COMBINED
DARTS AND LC-MS/MS PROTEOME ANALYSIS
Dongjin Lee¹, Hui-Yun Hwang¹, Myung-Shik Lee², Hyejin Lee², Jin Young Kim³, Jong Shin Yoo³ and
Ho Jeong Kwon¹

¹Chemical Genomics Global Research Laboratory, Korea, ²Severance Biomedical Science Institute,
Korea, ³Korea Basic Science Institut, Korea

Target protein identification of small molecules provides the basis for the understanding of their
mode of actions. We have developed a new target protein identification label-free method by
combination of DARTS (Drug Affinity Responsive Target Stability) with LC-MS/MS proteome
analysis. Recently, we found that a new small molecule (MSL) enhancing autophagy activity
through TFEB (transcription factor EB) translocation and identified Calcineurin A (CaN) as a target
protein of MSL through DARTS assay. We further validated the specific interaction of MSL with
CaN by comparing the binding activities of inactive derivatives of MSL to CaN. Through LCMS/MS proteome analysis of the entire proteome treated with MSL with pronase, 20 proteins
exhibited resistant to protease by MSL co-treatment. Molecular and cellular investigations revealed
that MSL could bind to other phosphatases like CaN that may contribute TFEB translocation into
nucleus leading to activation of autophagy. These results provide the role of phosphatases in
autophagy induction via TFEB regulation and combination of DARTS and LC-MS/MS method could
be an efficient platform to identify target proteins of unmodified small molecules.
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[P04-045]
IDENTIFICATION OF A NEW TARGET PROTEIN OF AN ANTI-SENESCENCE COMPOUND WITH
CHEMICAL PROTEOMICS
Dong Won Kim¹, Tae Young Kim¹, Dasol Kim¹, Jin Young Kim², Jong Shin Yoo² and Ho Jeong
Kwon¹

¹Chemical Genomics Global Research Laboratory, Korea, ²Korea Basic Science Institute, Korea

As the average age of the population increases, anti-senescence is emerging as a significant topic
for human wellness. Although the anti-senescence effect of the compound R has been well known,
its target protein and mode-of-action are not clear and yet to be discovered. Therefore, this study
focused on the target identification of compound R based on its bioactivity to validate its modeof-action. In this study, we not only found anti-senescence but also autophagy effects of
compound R. The newly found activity, autophagy is known as a process that constantly breaks
down organelles through lysosome to maintain cell homeostasis. Anti-senescence effect was
identified by inducing proliferation on HDF cell lines. Moreover, autophagy effect of compound R
was validated by enhancing lysosome activity and autophagy activity. A label free DARTS and LC–
MS/MS method that has been developed by our lab was applied to identify the protein target of
compound R. Through analyzing the mass spectrometry data, a biologically relevant protein target
of compound R was identified and validated via DARTS western assay and its known autophagy
effect. In addition, docking stimulation was used to further validate the interaction of compound R
and Protein X.
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[P04-046]
TARGET IDENTIFICATION OF AN AUTOPHAGY INDUCING NATURAL COMPOUND WITH ANTIOBESITY ACTIVITY
Dasol Kim¹, Hui-Yun Hwang¹, Eun Sun Ji², Ju Yeon Lee², Jin Young Kim², Jong Shin Yoo² and Ho
Jeong Kwon¹

¹College of Life Science & Biotechnology, Yonsei University, Korea, ²Korea Basic Science Institute,
Korea

Autophagy has been highlighted as a key homeostatic regulation of cells. Indeed, autophagy plays
crucial roles in a number of human diseases such as cancer, aging, diabetes, and obesity. To
explore the role of autophagy in obesity, 3T3-L1 pre-adipocyte cell based phenotypic screening
with natural product library was conducted. As the result, compound K was identified as an
autophagy inducer, which has not been reported for its biological activity. Autophagy inducing
activities of the compound was validated through investigation for formation of autophagosomes
(APs), fusion of APs with lysosome, and final degradation of autophagy protein marker in vitro. In
addition, siRNA knock down study was conducted for investigation of compound K induced
autophagy type related to degradation of lipid droplets. Among 4 autophagy pathways, which are
conventional, endosomal, alternative, and chaperone mediated autophagy, only siRNA knock
down of Atg7 gene altered autophagy activity of compound K, indicating that compound K
induced autophagy is dependent on conventional autophagy. Through drug affinity responsive
target stability (DARTS) LC-MS/MS and SWATH-MS analysis, 15 protein target candidates of
compound K were selected, exhibiting increased or decreased stability under protease and
compound K treatment, respectively. Possible protein targets of compound K are under selection
and validation by using genetics, bioinformatics and biophysical methods.
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[P04-047]
CANADINE FROM CORYDALIS TURTSCHANINOVII ENHANCES MYOGENESIS AND PROTECTS
AGAINST MYOTUBE ATROPHY
Hyejin Lee¹, Sang-Jin Lee¹, Gyu-Un Bae¹, Nam-In Baek² and Jae-Ha Ryu¹

¹Sookmyung Women’s University, Korea, ²Kyung Hee University, Korea

Muscle atrophy including cachexia and sarcopenia, result in a reduction in the muscle fiber area,
myo-protein content, and muscle strength, with various molecular modulators being involved. As
no effective treatment has been found for muscle atrophy, we searched for myogenic modulators
from medicinal plants to treat muscle diseases. We isolated six alkaloids from Corydalis
turtschaninovii and evaluated their myogenic potential in murine myoblast C2C12. Among the
tested compounds, canadine showed the strongest transactivation of MyoD and increased
increased the number of multinucleated and cylinder-shaped myotubes during myogenesis. The
activation of p38 MAP kinase and Akt are major mechanisms that contribute to the myogenesis
by canadine. In addition, canadine ameliorated the muscle protein degradation caused by CT26
colon carcinoma culture medium (CT26 CM), which is established to mimic cachexia, by downregulating the muscle specific-E3 ligases, MAFbx/atrogin-1 and MuRF1. In this study, we found
that canadine from C. turtschaninovii stimulates myogenesis and also inhibits muscle protein
degradation. Therefore, we suggest canadine as a protective agent against muscle atrophy.
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ANTI-CANCER IMMUNE THERAPY OF PANCREATIC CANCER BY BLOCKING PD-1/PD-L1
IMMUNE CHECK POINT PATHWAY
Phuong Ngo¹, Seo-Young Kwak² and Hyung Jun Ahn²

¹Korea Institute of Science and Technology&KIST School, Korea University of Science and
Technology (UST), Korea, ²Korea Institute of Science and Technology, Korea

Immunotherapy, especially immune checkpoint inhibitors, has been considered the most potential
approach for cancer cures. Among immune checkpoint inhibitors, programmed cell death protein
1 (PD-1) is an important target for immunotherapy recently. PD-1 is referred as a cell surface
molecule that regulates T cell proliferation and cytokine production, which are essential for
antitumor response. However, the linkage between PD-1 and its ligand Programmed cell death
ligand 1 (PD-L1) on the tumor leads to the evasion of the host immune system by preventing the
activation of cytotoxic T cells. Our studies focused on the concept of dual PD-1/PD-L1 blockade
by introducing PD-1 and PD-L1 small interference RNAs (siRNA) into cytotoxic T lymphocytes and
tumor cells. siRNAs were chosen due to its specific gene-silencing phenomenon in the cancer
treatment. In our experiments, siRNAs were encapsulated in poly (lactic-co-glycolic acid)
nanoparticles (PLGA NPs) which can prevent the degradation of siRNAs. PLGA NP was designed as
a dual delivery system containing PD-1 and PD-L1 siRNAs, targeted on cytotoxic T cell and
pancreatic cancer cell, respectively. Pancreatic cancer cell and activated T cell were transfected by
PLGA NPs and a significant decrease of PD-L1 and PD-1 proteins were observed. Additionally, the
dual-blocking samples were shown the high T cell proliferation and cytokine production levels.
Our results suggested that this immune checkpoint inhibition could promote T cell proliferation
and increases several cytokines releases. Our data show the potential of a dual delivery approach
to cancer immunotherapy that simultaneously targets on two molecules for the cancer immunity
cycle, resulting in robust antitumor activity.
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[P04-049]
A NEW AUTOPHAGY INDUCER INDUCES AUTOPHAGY VIA SUPPRESSION OF MTOR/S6
KINASE SIGNALING
Hui-Yun Hwang¹, Joong Sup Shim² and Ho Jeong Kwon¹

¹Yonsei University, Korea, ²Macau University, Macau

Autophagy is the process of mass degradation of unnecessary elements within the cell. It is
related to many diseases such as cancer, atherosclerosis, and neurodegenerative diseases, but the
detailed mechanism mostly remains to be uncovered. Accordingly, autophagy inducers are useful
chemical probes for exploring autophagy biogenesis and potential candidates as new drug entity.
Recently, we discovered a potent autophagy inducer, Compound S, from clinical drug library.
Compound S is known as an antidepressant by inhibition of specific monoamine reuptake, but its
effect on autophagy has not been explored before. Compound S-induced autophagy was
validated by EGFP-LC3 stable cell line, MDC and acridine orange staining. By biochemical and
biological studies, we elucidate that Compound S induced autophagy by affecting the
AMPK/mTOR/S6K signaling axis and had no influence on the PI3K/AKT/ERK signaling. Through
DARTS (drug affinity responsive target stability) and in silico docking validation, we identify that
Compound S induces autophagy by binding directly with a mitochondiral channel protein. These
results provide new insights into the role of monoamine transporters in autophagy regulation and
identify Compound S as a novel agent for inducing autophagy.
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MATRIX ASSISTED LASER DESORPTION IONIZATION-MASS SPECTROMETRY IMAGING BASED
ANALYSIS OF DISTRIBUTION OF CURCUMIN ON TISSUE
Sungmin Cho¹, Yonghyo Kim¹, György Marko-Varga² and Hojeong Kwon¹

¹College of Life Science & Biotechnology, Yonsei University, Korea, ²Lund University, Bmc C13,
Sweden

In previous study, we characterized curcumin (CUR) is an anti-tumor natural product to inhibit
angiogenesis by binding APN (Aminopeptidase N). To validate CUR binding to protein targets in
vivo, MALDI-MSI (Matrix Assisted Laser Desorption Ionization-Mass Spectrometry Imaging) is
applied as one of the target validation methods. We generated an U87MG xenograft mouse
model and injected the mouse with CUR (10 mg/kg) 10 times during 20 days. In this period, CUR
reduced tumor size without toxic effects. The distribution of CUR in the tissue was measured by
MALDI-MSI. For detecting the interaction of protein targets with the compound on the tissue, IHC
(immunohistochemistry) was conducted with anti-APN antibody. As the result, the MALDI-MSI of
CUR is highly correlated with IHC imaging of APN on xenograft mouse tissues, suggesting that
CUR interacts with its target protein in vivo. In conclusion, this study provides a new platform for
understanding the pharmacokinetic properties of natural small molecules with label-free as well as
novel insights into deciphering interaction of a drug and its targets even on tissues.
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[P04-051]
PSEUDO AMPHIPHILES AS TUNABLE SIRNA TRANSPORTERS WITH ZINC (II) DIPICOLYLAMINE
COMPLEX
Dahye Jang¹, Gyochang Keum¹ and Eun-Kyoung Bang¹

¹Korea Institute of Science and Technology, Korea

RNA interference (RNAi), first reported in 1998, is currently the most efficient method for gene
down-regulation. However, the poor membrane permeability of small interfering RNAs (siRNAs)
affects their clinical applications as RNAi agents. In order to enhance permeability, we developed
coordinative-amphiphiles for use as novel siRNA transporters. As a modification of a conventional
cationic lipid structure, we replaced the cationic head with zinc (II)-dipicolylamine complex
(Zn/DPA) as a phosphate-directing group, and used various membrane-directing groups in the
place of the hydrophobic tails. Unlike the electrostatic interactions of cationic amphiphiles, the
siRNA binding of coordinative amphiphiles (CAs) occurs through coordinative bonds. When linked
with various chromophores, Zn/DPA has been studied widely for its ability to recognize phosphate
ions. Surprisingly, the Zn/DPA head groups prevent the enzymatic degradation of the siRNA by
RNase through the binding to the phosphate backbones of siRNAs. In our study, the Zn/DPA head
itself exhibited moderate transfection efficiency, and its combination with various membranedirecting groups enhanced the delivery efficiency without imparting significant cytotoxicity. Thus,
it appears possible to develop the tunable siRNA transporters simply by changing the membranedirecting parts. These are the first examples of amphiphilic siRNA transporters accompanying
coordinative interactions between the amphiphiles and siRNAs.

Keyword: siRNA, Gene regulation, Zinc dipicolyamine complex

[P04-052]
FRACTIONS OF EUPHORBIA WALLICHII ROOT EXTRACT MEDIATES KILLING OF LEISHMNIA
TROPICA VIA APOPTOSIS AND MEMBRANE PERMEABILITY
Nazif Ullah¹ and Bilal Ahmad¹

¹Abdul Wali Khan University Mardan, Pakistan

Leishmaniasis is a neglected tropical disease effecting millions of people around the globe
especially in developing and under developed countries. The disease is reported to be caused by
a protozoan of the genus Leishmania whereas sand-fly of genus Lutzomyia or phlebotomus are
main source of transmission. Three types of leishmaniasis are known till now i.e. cutaneous,
Mucocutaneous and visceral leishmaniasis. Currently there is no vaccines available to treat any of
the 3 types of this disease and the available drugs are highly associated with side effects like
(problem in oral administration, trouble in intestinal regions, joints get rigid/stiff). Therefore, the
world is now looking towards plants and plant products for the possible solution of leishmaniasis.
In present project, we screened various fractions (N-Hexane, Ethyl Acetate, Chloroform and Water)
of E. wallichii root extract for potential anti-leishmanial activity, its possible mechanism of action
and for the presence of biologically active phytochemicals. Ethyl Acetate (EWEA) and Water
(EWAQ) showed high antileishmanial potentials with IC50 value of 6.6 µg/mL and 11.3 µg/mL
against promastigote and 9 µg/mL and 13 µg/mL against amastigotes form of Leishmania tropica
respectively. On investigation of cytotoxicity, membrane permeability, Apoptosis and ROS
generation assays, our results confirmed that all the four fractions of E. wallichii root extract bears
no cytotoxic effect to human erythrocytes at lower doses. Whereas EWEA and EWAQ were able to
induce membrane polarization and apoptotic death without any persistent reactive oxygen species
generation in leishmanial cells. Results from different assays showed that this plant has high antileishmnaial potentials by killing leishmanial cells via membrane damage and apoptosis.
Phytochemical investigations of the same fractions have further confirmed the presence of high
quantity of tannins and saponins which may be involved in conferring membrane permeability
and hence death to parasite. Therefore, further investigation like in-vivo testing and isolation of
the potent anti-leishmanial compound/s are highly recommended for drug development and
future treatment of leishmaniasis.
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[P04-053]
OVERCOMING EGFR-TKI RESISTANCE IN NON SMALL CELL LUNG CANCER CELLS BY
TARGETING AXL DEGRADATION
Donghwa Kim¹, Duc-Hiep Bach¹, Ji-Young Hong¹, Hyen Joo Park¹ and Sang Kook Lee¹

¹Seoul National University, Korea

Non-small cell lung cancer (NSCLC) is a major type of lung cancer which accounts for
approximately 80-85% of all lung cancers. Epidermal growth factor receptor (EGFR)- targeted
tyrosine kinase inhibitors (TKIs), such as gefitinib have improved the survival of NSCLC patients
with activating mutations in EGFR. However, the drug responses are only transient because tumors
acquire resistance via secondary mutations in EGFR (T790M) or amplification of other receptor
tyrosine kinases (RTKs) including MET or AXL. Therefore, the precise mechanisms of
chemoresistance and finding the novel ways of targeting cancer cells are needed to be identified.
AXL, a TAM (Tyro3, AXL, Mer) family member, has been studied as a tumorigenesis,
chemoresistance, and EMT marker. Also, we found that AXL is overexpressed in EGFR mutated
gefitinib-resistant non-small lung cancer cells (PC9-gef) compared to its parent cells (PC9).
Moreover, the AXL degradation rate was found to be suppressed. These findings suggest that the
modulation of AXL turnover can be a therapeutic target to overcome gefitinib-resistance. In this
study, we confirmed the possibilities of overcoming gefitinib-resistance through the downregulation and turnover acceleration of AXL by employing yuanhadine, an anti-tumor agent
derived from Daphne Genkwa. Yuanhuadine was also effectively suppressed the tumor growth in
nude mouse xenograft models implanted with PC9 or PC9-gef cells. Therefore, regulation of AXL
expression by modulating its degradation rate can be a therapeutic strategy to overcome acquired
gefitinib-resistance in NSCLC.
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[P04-054]
ENDOPHYTIC FUNGAL METABOLITES FUSARUBIN AND ANHYDROFUSARUBIN ARREST CELL
CYCLE OF ACUTE LEUKEMIA CELLS
Nadia Tasnim Ahmed¹ and Abdul Mazid¹

¹University of Dhaka, Bangladesh

Objectives: Many Endophytic fungal metabolites have been identified as anticancer and
antibacterial agents. To search for new anticancer lead compounds, we have isolated and purified
fusarubin, anhydrofusaarubin and methyl ether of fusarubin from endophytic fungi. Materials and
methods: Fusarubin, anhydrofusarubin and methyl ether of fusarubin were isolated from
Cladosporium species, an endophyte isolated from the plant Rauwolfia serpentine. Inhibition of
cancer cell growth by anhydrofusarubin and methyl ether of fusarubin were evaluated by WST-1
assay using human leukemia cells (K-562). While fusarubin and anhydrofusarubin were tested on
an acute leukemia cell line (OCI-AML3). After 24 hours of treatment with different concentrations,
we evaluated the cell number and cell death also observed the arrest of the cell cycle by staining
with propidium iodide followed by flow cytometry analysis. Result: The IC50 values were 3.97
μg/mL and 3.58 μg/mL for anhydrofusarubin and methyl ether of fusarubin, respectively. Fusarubin
decreases OCI cell number at 20 and even 10 μg/mL as a result of an increased cell death and a
decrease of DNA synthesis in the S phase of the cell cycle and an increase in G2/M phase.
Anhydrofusarubin also significantly decreases OCI cell number at 50 and even 25 μg/mL as a
result of an increased cell death and a block of G0/G1 phase and a decrease of DNA synthesis in
S phase and in G2/M phase of the cell cycle. Fusarubin is found to be more effective than
anhydrofusarubin. Conclusion: These data indicate that these bioactive metabolites might be
important lead compounds for future antibacterial and anticancer drugs.
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[P04-055]
BAVACHIN FROM PSORALEA CORYLIFOLIA IMPROVES INSULIN SENSITIVITY IN 3T3-L1
ADIPOCYTES VIA AKT AND AMPK ACTIVATION
Hyejin Lee¹, Hua Li², Minsoo Noh³ and Jae-Ha Ryu²

¹Sookmyung Women's University, Korea, ²Research Center for Cell Fate Control and College of
Pharmacy, Korea, ³Seoul National University, Korea

The fruit of Psoralea corylifolia L. (Fabaceae) (PC), known as “Bo-Gol-Zhee” in Korea has been used
as traditional medicine. In this study, we purified six compounds from PC and investigated their
anti-diabetic effect. Among the purified compounds, bavachin most potently accumulated lipids
during adipocyte differentiation. Bavachin activated gene expression of adipogenic transcriptional
factors, proliferator-activated receptor γ (PPARγ), and CCAAT/enhancer binding protein-α (C/EBPα),
also increased adiponectin expression and secretion in adipocytes. Moreover, bavachin increased
insulin-induced glucose uptake via GLUT4 translocation by activating the Akt and AMPK pathway
in differentiated adipocytes. These results suggest that bavachin from Psoralea corylifolia might
have therapeutic potential for type 2 diabetes by activating insulin signaling pathways.
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[P04-056]
A LIGNAN INDUCES LYSOSOMAL DEPENDENT DEGRADATION OF FOXM1 PROTEIN TO
SUPPRESS Β-CATENIN NUCLEAR TRANSLOCATION
Ji Hye Jeong¹, Guang-Zhi Dong¹, Yu-Ih Lee¹, Yeong Eun Han¹, Jung Sook Shin¹, Yoon-Jung Kim¹,
Raok Jeon¹, Young Hwa Kim², Tae Jun Park², Keun Il Kim¹ and Jae-Ha Ryu¹

¹Sookmyung Women’s University, Korea, ²Ajou University, Korea

In this study, we isolated a lignan [(−)-(2R,3R)-1,4-O-diferuloylsecoisolariciresinol, DFS] from Alnus
japonica (Betulaceae) and investigated its biological activity and mechanism of action on colon
cancer. DFS reduced the viability of colon cancer cells and induced cell cycle arrest. DFS also
suppressed β-catenin nuclear translocation and β-catenin target gene expression through a
reduction in FoxM1 protein. To assess the mechanism of the action of DFS, we investigated the
effect of DFS on endogenous and exogenous FoxM1 protein degradation in colon cancer cells.
DFS-induced FoxM1 protein degradation was suppressed by lysosomal inhibitors, chloroquine and
bafilomycin A1, but not by knock-down of proteasomal proteins. The mechanism of DFS for
FoxM1 degradation is lysosomal dependent, which was not reported before. Furthermore, we
found that FoxM1 degradation was partially lysosomal-dependent under normal conditions. These
observations indicate that DFS from A. japonica suppresses colon cancer cell proliferation by
reducing β-catenin nuclear translocation. DFS induces lysosomal-dependent FoxM1 protein
degradation. This is the first report on the lysosomal degradation of FoxM1 by a small molecule.
DFS may be useful in treating cancers that feature the elevated expression of FoxM1.

Keyword: (−)-(2R,3R)-1,4-O-diferuloylsecoisolariciresinol, Alnus japonica, β-catenin, FoxM1, colon
cancer

[P04-057]
FACILE ANALYSIS OF PROTEIN-PROTEIN INTERACTIONS IN LIVING CELLS BY ENRICHED
VISUALIZATION ON P-BODY
Miri Choi¹,², Jiyeon Baek¹,², Sang-Bae Han² and Sungchan Cho¹,³

¹Anticancer Agent Research Center, Korea Research Institute of Bioscience and Biotechnology,
Cheongju, Chungbuk, Korea, ²College of Pharmacy, Chungbuk National University, Cheongju,
Chungbuk, Korea, ³Department of Biomolecular Science, KRIBB School of Bioscience, Korea
University of Science and Technology, Daejeon, Korea

Protein-Protein Interactions (PPIs) play essential roles in diverse biological processes and their
misregulations are associated with a wide range of diseases. Especially, the growing attention on
PPIs as a new class of therapeutic target is increasing the need for an efficient way of cell-based
PPI analysis. Thus, we newly developed a robust PPI assay (SeePPI) based on the co-translocation
of interacting proteins to the discrete subcellular compartment ‘processing body’ (p-body) inside
living cells, enabling a facile analysis of PPI by the enriched fluorescent signal. The feasibility and
strength of SeePPI, Signal enhancement exclusively on P-body for Protein-protein Interaction,
assay was firmly demonstrated with FKBP12/FRB interaction instantly induced by rapamycin within
seconds in real-time analysis of living cells, indicating its recapitulation of physiological PPI
dynamics. In addition, we applied p53/MDM2 interaction and its dissociation by Nutlin-3 into
SeePPI assay and further confirmed that SeePPI was quantitative and well reflected the
endogenous PPI. Our SeePPI assay will provide another useful tool to achieve an efficient analysis
of PPIs and their modulators in cells.
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[P04-058]
CORRECTION OF SMN SPLICING DEFECT BY THE INCREASE OF INTRACELLULAR CALCIUM;
SUGGESTING A NEW STRATEGY FOR THE TREATMENT OF SPINAL MUSCULAR ATROPHY
Jiyeon Baek¹, Kwangman Choi¹, Hyejeong Jeong¹, Mingu Kang¹, Joon-Chul Kim², Min-Jeong Son²,
Haihong Shen³, Sang-Bae Han⁴, Jae-Hyuck Jang¹, Jong Seog Ahn¹, Sun-Hee Woo², Jong Heon
Kim5 and Sungchan Cho¹

¹Korea Research Institute of Bioscience and Biotechnology, Korea, ²Chungnam National University,
Korea, ³Gwangju Institute of Science and Technology, Korea, ⁴Chungbuk National University, Korea,
5

National Cancer Center, Korea

Spinal muscular atrophy (SMA) is caused by homozygous survival of motor neurons 1 (SMN1)
gene deletions, leaving a duplicate gene, SMN2, the sole source of SMN protein. Furthermore, the
defect in SMN2 splicing, exon7 skipping, results in low level of functional SMN protein. Therefore,
the upregulation of SMN protein expression from SMN2 gene has been generally considered as
one of the best therapeutic strategies to treat SMA. However, small number of compounds have
been reported to increase SMN protein, and their potential clinical use needs to be further
evaluated. Here, we performed an unbiased screen of microbial compound library and identified
Brefeldin A (BFA), a well-known inhibitor of Golgi-ER trafficking, as a strong inducer of SMN
protein in SMA patient cells with an EC50 of ~10nM. The profound increase of SMN protein was
majorly attributed to the correction of the splicing defect of SMN2 pre-mRNA. Intriguingly, the
stimulatory effect of BFA on SMN2 exon7 inclusion was completely abrogated by the depletion of
cytosolic calcium and the inhibition of CAMK (Ca2+/calmodulin-dependent kinase). Moreover, the
amount of Tra2β and SFRS9 proteins, well-characterized splicing factors of SMN2 splicing, in SMA
patient cell was considerably reduced by the treatment with BFA. Collectively, our results obviously
demonstrated that a crucial role of calcium and its related signal in the regulation of SMN2
splicing probably work through modulating the expression of Tra2β and SFRS9.

Keyword: Neuromuscular diseases, Spinal Muscular Atrophy (SMA), SMN, pre-mRNA splicing,
Brefeldin A

[P04-059]
ANTIPROLIFERATIVE ACTIVITY OF DIOSCOREA DIVARICATA AGAINST COLON CANCER CELLS
Ureah Thea Sevilla¹, Chun-Hung Lin² and Gracia Fe Yu¹

¹University of The Philippines Manila, Philippines, ²Academia Sinica

The variety of Dioscorea species has been one of the major constituents in traditional Chinese and
Thai herbal medicines used for cancer treatment. Several studies revealed that extracts from
Dioscorea species contain compounds that inhibit proliferation of colon cancer cells in vitro.
Dioscorea divaricata, an endemic tuber in the Philippines is currently being studied for its
antiproliferative activity against colon cancer cells. The crude methanol extract of D. divaricata (50
µg/mL) showed a growth inhibition of 57.64% and 63.85% against colon cancer cell lines HCT116
and HT29, respectively after 24-hour exposure time. In the partitioned methanol extract, the
butanol fraction (25 µg/ml) showed the highest antiproliferative activity against HT29 cells with
52.84% inhibition. Further, the % cytotoxicity of the methanol extract and butanol fraction (250
µg/ml) with HK-2 (normal human kidney cells) were 0.2% and 1.7%, respectively indicating no
cytotoxic effect (OECD-129). Interestingly, phenols, flavonoids, tannins, glycosides and saponins
were confirmed present in the active extract and fractions through phytochemical analysis. The
bioactivity of this endemic tuber is promising. Identification of the active compounds is underway.
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[P04-060]
STRATEGY FOR IDENTIFICATION AND VALIDATION OF DISEASE SPECIFIC ANTIGENANTIBODY PAIR FOR IMPROVEMENT OF TREATMENT EFFICIENCY IN INCURABLE DISEASES
Jung Hyeon Lee¹, Eunhee G. Kim¹, Yeojin Jeong¹, Eugene C. Yi³ and Kristine M. Kim¹ ,²*

¹Department of Systems Immunology, College of Biomedical Science, and ²Institute of Bioscience
and Biotechnology, Kangwon National University, Chuncheon, Korea, ³Department of Molecular
Medicine and Biopharmaceutical Sciences, Graduate School of Convergence Science and
Technology, and College of Medicine or College of Pharmacy, Seoul National University, Korea

General therapeutic modalities for cancer include chemotherapy, radiation, surgery and
immunotherapy. Among them, the most promising and cutting-edge drug development area is
the antibody-based immunotherapy. In addition, for improvement of effective targeted
immunotherapy, the importance of prognosis biomarker and viable therapeutic target for specific
cancer/diseases has been a growing emphasis. However, one of the major hurdles associated with
the development of targeted therapy is the discovery and validation of disease specific target
antigen. To overcome this hurdle, we approached the discovery of a disease specific antigenantibody pair using a cell-based selection and screening method to reflect disease cell’s
phenotype. This presentation describes generation of disease-specific antibodies with high
specificity and strategy for identification of disease- specific antigen for diagnosis and treatment.
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[P04-061]
ANTI-ALOPECIA EFFECT OF PEPTIDES DERIVED FROM FERMENTATION OF NATURAL
PRODUCT MIXED STRAINS
Ga Yeon Kim¹, Seung Je Lee¹, Mi Ji Jeon¹, Gun He Nam¹, Kyung Jo Jo¹, Ye Seul Park¹, Young Min
Kim¹, Jin Dong Jang², Jung Han Kim², Nam Jun Kim², Sang Moon Kang³, Kee Young Lee³, Eun Jin
Shin³ and Je Geun Yoo¹

¹Hannam University, Korea, ²Central Research Institute, Korea, ³Research Institute, Korea

The purpose of this study was to develop functional cosmetic material that anti-alopeciausing
peptides derived from fermentation of natural product complex strains (PDF).In alopecia,
hypersecretion of testosterone is convert into dihydrotestoseterone by 5α-reductase.5α-reductase
activity is considered important in alopecia. So, we suggested that PDF may have anti-alopecia
effect and compared PDF with peptides derived from natural product (PNP). We identified that
PDF induced cell proliferation more than PNP on keratinocyte cell (HaCaT), Fibroblast and Human
hair follicle dermal papilla cell (HDP) by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT) assay.To assess the 5α-reductase activity, we performed 5α-reductase activity ELISA
assay. As a results, PDF inhibited 5α-reductase activity than PNP. Furthermore, we investigated
expression level of insulin-like growth factor (IGF-1),vascular endothelial growth factor (VEGF), and
p63 through real-time PCR (qPCR).IGF-1, VEGF, and p63 are known as alopecia-associated proteins.
Through qPCR, we identified PDF up-regulated these proteins. In conclusion, these results
demonstrated the possibility of PDF as functional cosmetic material that anti-alopecia.

Keyword: functional cosmetic materials, peptide, anti-alopecia, mixed strains, Hair growth
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HEPATOPROTECTIVE POTENTIAL OF AQUEOUS BARK EXTRACT OF BOSWELLIA DALZIELII
AGAINST PARACETAMOL INDUCED HEPATOTOXICITY IN ADULT RABBITS.
Amina Muhammad¹, Jamila Mashi¹ and Daha Ishaq¹

¹Bayero University, Kano., Nigeria

Background of the study: Medicinal plants are of great importance to individual’s health of and
the community at large. Naturally based compounds are now employed in the effective treatment
of certain liver disease, this, in turn, cause contemporary medicines to have little contribution to
offer for lessening hepatic diseases. Boswellia dalzielii Hutch is a tree plant of the savannah forest
belonging to the family of “Burseraceae”. The plant is used to treat tuberculosis, gingivitis, skin
diseases, digestive disorders, nervous disorders, musculoskeletal disorders, breathing difficulties
and certain infections. This study assessed the hepatoprotective potential of aqueous stem bark
extract of Boswellia dalzielii on paracetamol-induced hepatotoxicity in adult rabbits. Study Design:
Fifteen adult rabbits weighing between 1.4-2.0 kg were divided into five groups (I, II, III, IV, and V),
where the group I served as normal control, group II was the test control, while groups III, IV and
V served as test groups. Paracetamol (300 mg/kg was administered to the test control and the
test groups to induce hepatotoxicity. Groups III, IV and V were treated for 7 days with 200 mg/kg
Silymarin, 150 mg/kg and 225 mg/kg/Body weight of Boswellia dalzielii stem bark extract
respectively, while group II was left untreated and served as the test control. Methodology: Using
standard

laboratory

procedures,

liver

function

was

assessed by

the

assay

of

alanine

aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP), total protein
(TP), albumin (ALB), total and direct bilirubin (TB and DB). Data were analyzed using one-way
ANOVA using SPSS. P values ≤ 0.05 were considered significant. Results: The two doses of the
plant extract showed the dose-dependent hepatoprotective effect on Paracetamol-induced
hepatotoxicity, as evident by the significant reduction (P < 0.05) in serum levels of AST, ALT, ALP,
and bilirubin alongside with improved histopathological liver sections compared to paracetamoltreated animals. Conclusion: The aqueous extract of Boswellia dalzielii could serve as a good
alternative to relieve the toxic effect of paracetamol on rabbit liver. And also, it could provide a
suitable source for new drug development.
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DISCOVERY OF A NEW SMALL MOLECULE REDUCING LIPID DROPLETS AND INVESTIGATION
OF ITS MODE-OF-ACTION
Jinjoo Jung¹ and Seung Bum Park¹

¹Seoul National University, Korea

Cells store free fatty acid as a form of neutral lipids in Lipid droplet(LD). LD is specialized
organelle which is mainly composed of neutral lipids such as triacylglycerol and sterol esters and
is surrounded by phospholipids and proteins. LDs play critical roles in cellular energy homeostasis
and lipid metabolism, therefore, LD can represent cellular metabolic states as changing its size
and/or numbers. On this research, we aimed to discover LD reducing compounds and study about
its novel mode-of-action which can modulate cellular metabolic states via LD reduction. We
carried out image-based high-content screening, monitoring LD using specific LD dye, SF44. The
most potent compound, P55F02, showed LD reducing activity in Hep G2 cell line and acted on
not lipid genesis pathway but LD clearance pathway, especially macroautophagy induction
through JNK signaling activation. We expect to suggest a new strategy for treating lipid
metabolism related disease such as steatosis.
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IN VITRO AND IN VIVO STUDY ON ANTIINFLAMMATORY ACTIVITY OF KOREAN PROPOLIS
EXTRACTS
Ki-rim Kim¹

¹Kyungpook National University, Korea

Propolis, one of natural substance produced by honey bees, has been used in folk medicine and
therapies since ancient times. It has various pharmacological potentials and biological activities
including antibacterial, antioxidant, and anticancer properties. In this study, we examined the
effect of propolis extracts (PE), collected from 6 different geographic regions of Korea, on the
inflammatory response in vitro and in vivo. The Propolis samples were obtained from 6 different
regions (Uijeongbu, Ansan, Hongcheon, Iksan, Gwangju, and Sangju) and then extracted with
ethanol. In RAW 264.7 cells stimulated with lipopolysaccharide (LPS), all PE samples dosedependently inhibited production of nitric oxide (NO) and prostaglandin E2 (PGE2), which have
been implicated in the process of inflammation and the multiple stages of carcinogenesis.
Suppressing of major inflammatory mediators was caused by reduction of LPS-induced
overexpression of inducible nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-2) by PE
treatment. In addition, we conducted an ear edema mouse model, sensitive and reliable tests for
acute inflammatory activity. Pretreatment with PE samples inhibited ear edema induced with
topical application of a phorbol-12-myristate-13-acetate (PMA) in ICR mice. In study of both in
vitro and in vivo, antiinflammatory activity of propolis were no significant differences in each
region in Korea. Taken together, most of propolis produced in Korea has benefits in protecting
against inflammatory reactions.
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[P05-001]
EMBRYONIC STEM CELL-DERIVED MMU-MIR-291A-3P INHIBITS CELLULAR SENESCENCE IN
HUMAN DERMAL FIBROBLASTS THROUGH THE TGF-BETA-RECEPTOR 2 PATHWAY
Yun-Ui Bae¹, Youlim Son¹, Jae-Ryong Kim¹ and Kyung-Oh Doh¹

¹College of Medicine, Yeungnam University, Korea

Senescent cells accumulate in various tissues over time, and contribute to tissue dysfunction and
aging-associated phenotypes. Accumulating evidence suggests that cellular senescence can be
inhibited through pharmacological intervention, as well as through treatment with soluble factors
derived from embryonic stem cells (ESCs). In an attempt to investigate the anti-senescence factors
secreted by ESCs, we analyzed mouse ESC-derived extracellular miRNAs in conditioned medium
(CM) via miRNA array analysis. We selected mmu-miR-291a-3p as a putative anti-senescence
factor via bioinformatics analysis. We validated its inhibitory effects on replicative, adriamycininduced, and ionizing radiation-induced senescence in human dermal fibroblasts. Treatment of
senescent cells with mmu-miR-291a-3p decreased senescence-associated-β-galactosidase activity,
enhanced proliferative potential, and reduced mRNA and protein expression of TGFBR2, p53, and
p21. Mmu-miR-291a-3p in CM was enclosed in ESC-derived exosomes and exosomes purified
from ESC-CM inhibits cellular senescence. The inhibitory effects of mmu-miR-291a-3p were
mediated through the TGFBR2 signaling pathway. Hsa-miR-371a-3p and hsa-miR-520e, the human
homologs of mmu-miR-291a-3p, showed similar anti-senescence activity. Furthermore, mmu-miR291a-3p accelerated the excisional skin wound healing process in aged mice. Our results indicate
that the ESC-derived mmu-miR-291a-3p is a novel candidate agent that can be utilized for cellfree therapeutic intervention against aging and aging-related diseases.
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LOCAL REGULATION OF AXIAL SKELETAL PATTERNING AND SYSTEMIC CONTROL OF BONE
MASS BY GDF11
Joonho Suh¹, Je-Hyun Eom¹, Na-Kyung Kim¹, Joo-Cheol Park¹, Kyung-Mi Woo¹, Jeong-Hwa Baek¹,
Hyun-Mo Ryoo¹, Se-Jin Lee² and Yun-Sil Lee¹

¹School of Dentistry and Dental Research Institute, Seoul National University, Korea, ²University of
Connecticut School of Medicine, Korea

Growth and differentiation factor 11 (GDF11), also known as bone morphogenetic protein 11
(BMP11), controls anterior-posterior (A-P) patterning of axial skeleton during vertebrate
development. Homozygous deletion of Gdf11 in mice results in extended number of vertebrae,
palate abnormalities, and neonatal death. Gdf11 is highly expressed in the tail bud around E9.5, a
critical period for axial patterning, which lead to the current belief that tail bud acts as a signaling
center expressing GDF11, to determine A-P skeletal positional identity. Here we show that GDF11,
rather than acting as a morphogen, locally regulates axial skeletal patterning. In detail, we used a
Cdx2-Cre transgene to remove Gdf11 expression only in posterior regions, which was confirmed
by whole-mount in situ hybridization and fluorescence imaging. Posterior deletion of Gdf11 in
Cdx2-Cre; Gdf11flox/flox mice caused neonatal death observed in Gdf11-/- mice, but produced
distinct skeletal patterns compared with Gdf11-/- mice. Alizarin red/Alcian blue staining in
newborn mice revealed that in posterior regions where Gdf11 is removed, Cdx2-Cre;
Gdf11flox/flox mice exhibited equal vertebral characteristics to Gdf11-/- mice, developing 9
lumbar vertebrae. However, in anterior regions, Cdx2-Cre; Gdf11flox/flox mice displayed normal
skeletal phenotype including 7 vertebrosternal ribs and intact palate, unlike Gdf11-/- mice that
showed 10 vertebrosternal ribs and cleft palate. Because anterior homeotic transformation was
visible only in posterior regions lacking Gdf11 in Cdx2-Cre; Gdf11flox/flox mice, we suggest that
locally expressed GDF11 plays a crucial role in regulating axial skeletal patterning along the A-P
axis. Interestingly, we also found that GDF11 systemically enhances bone formation. Micro-CT
analysis of P0 mice revealed that both bone volume (BV) and bone mineral density (BMD) were
significantly diminished in Gdf11-/- mice (P < 0.001 for both BV & BMD), and mildly but
significantly reduced in Cdx2-Cre; Gdf11flox/flox mice (P < 0.001 for both BV & BMD) compared
to wt mice. Greater posterior bone mass of Cdx2-Cre; Gdf11flox/flox mice compared to those of
Gdf11-/- mice implied that Gdf11 systemically regulates bone formation. Surprisingly, newborn

mice lacking MSTN, a GDF11-homologous protein, exhibited enhanced BV and BMD in contrast to
Gdf11-/- mice. Furthermore, micro-CT and DXA analysis demonstrated that temporal deletion of
Gdf11 in all tissues of CAG-Cre-ER; Gdf11flox/flox mice, induced by 4-hydroxytamoxifen or
tamoxifen injection, reduces bone formation in both E18.5 embryos and young adult mice aged
from 6 to 10 weeks. Therefore, all of our data strongly suggest that GDF11 locally regulates A-P
patterning of axial skeleton, and systemically enhances bone formation as opposed to its homolog
MSTN. Because GDF11 and MSTN share equal binding molecules, and most MSTN inhibitors also
block GDF11, the opposing role of GDF11 in bone formation must be carefully considered when
developing MSTN-targeting drugs to improve bone and muscle mass.
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BETA GLUCAN BASED WET DRESSING FOR WOUND CARE MANAGEMENT
Karthika Muthuramalingam¹, Seung in Choi², Sang Gyu Park³, Young Mee Kim¹ and Moonjae Cho¹

¹Jeju National University, Korea, ²Quegen Biotech Co. Ltd, Korea, ³Daegu University, Korea

Wound healing is an intricated process, which when left without proper care management will
have grave repercussions such as high mortality, abated life quality and exorbitant medical cost.
As there seems to be a continuous raise in the number of surgeries, elderly and diabetic
population, chronic wounds & ulcers, it is expected that the market of wound care management
in South Korea reach USD 0.41 billion by the end of 2019. Current treatment strategies such as
cotton gauze, pad, grafts etc. often face critical limitations, such as antigenicity, insufficient healing
outcome, adherence to the wound bed, thereby imposing damage on the newly formed epithelial
layer etc. In order to address these issues, an immunomodulating wet dressing based on beta
glucan (isolated from the fungus Schizophyllum commune) has been synthesized using casting
process and its effect on wound healing process is studied. The developed hydrogel has better
water absorption (~1.4-fold increase to its dry weight) and moisture retention capability. In
addition, the in vitro cytocompatibility with the epidermal cells was above 80%. In vivo studies
reveal that wound treated with the glucan-based hydrogel treatment showed faster wound closure
rate than the untreated control. Histological study (using H&E staining) of the skin tissue isolated
from the healed wound area manifests that the hydrogel treatment resulted in better skin
regeneration with the development of skin appendages and capillary formation. Ipso facto, the
cost effective wet dressing based on beta-glucan can be a promising candidate to reach out the
wound care treatment strategy.
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[P05-004]
EXTRACELLULAR MATRIX-DERIVED EXOSOMES PROMOTE ENGINEERED CARDIAC TISSUE
Minsuk Kim¹

¹College of Medicine, Korea

Extracellular matrix (ECM) plays a critical role in the provision of the necessary microenvironment
for the proper regeneration of the cardiac tissue. However, specific mechanisms that lead to ECMmediated cardiac regeneration are not well understood. To elucidate the potential mechanisms,
we investigatedultra-structures of the cardiac ECM using electron microscopy. Intriguingly, we
observed large quantities of micro-vesicles from decellularized right atria. RNA and protein
analyses revealed that these contained exosomal proteins and microRNAs (miRNAs), which we
referred to herein as ECM-derived extracellular vesicles (ECM-EVs). To further explore the role of
this miRNA, we isolated neonatal cardiac cells and recellularized into atrial ECM, referred here has
engineered atria. Remarkably, miR-199a-3p mediated the enrichment of cardiomyocyte and sinus
nodal cell population, and enhanced electrocardiographic signal activity of sinus nodal cells in the
engineered atria. Importantly, antisense of miRNA (antagomir) against miR-199a-3p was capable
of abolishing these actions of miR-199a-3p in the engineered atria. In conclusion, these results
provide clear evidence of the critical role of ECM, in not only providing a scaffold for cardiac
tissue growth, but also in promoting atrial electrical function through ECM-derived miR-199a-3p.

Keyword: Extracellular matrix, exosome, miRNA, cardiac tissue, scaffold

[P05-005]
AUGMENTING NRF2 BY KEAP1 GENE KNOCK-OUT PROMOTES ADIPOCYTE DIFFERENTIATION
FROM HUMAN EMBRYONIC STEM CELLS IN IN-VIVO AND IN-VITRO
Hyo-Won Han¹, So-Jung Kim¹ and Jung-Hyun Kim¹

¹Korea National Institute of Health, Korea

Nuclear factor E2-related factor 2 (Nrf2) is a basic leucine zipper transcription factor that regulates
primarily cellular defense mechanisms. Many studies elucidated the function of Nrf2 in adipocyte
differentiation; however, results are controversial with no consensus on the role of Nrf2 in human
adipocyte differentiation. Here, we show for the first time that Nrf2 plays a key role in human
adipocyte differentiation by using CRISPR-Cas9 induced Keap1, a negative regulator of Nrf2,
knocked out human embryonic stem cells (hESC). We found that Keap1-/- hESC increased in
adipocyte differentiation compared to WT in in-vivo teratoma. The size and the total area of
adipocyte were significantly higher in Keap1-/- hESC teratoma sections compared to WT. RNA-Seq
data of the teratoma also revealed that adipocyte-specific markers such as FABP4, PPAR

, and

CEBPA were elevated in Keap1-/- teratoma compared to WT. In addition, a step-wide in-vitro
differentiation from hESC via hMSC to adipocyte showed that Keap1-/- hESC generate more
matured adipocyte shown by more number of oil-red positive cells. In conclusion, these data
indicate an important role of Nrf2 in human adipogenesis.

Keyword: Nrf2, Keap1, Human embryonic stem cells, Adipogenesis, Differentiaion

[P05-006]
DEFICIENCY OF NAA10 EXHIBITS PLEIOTROPIC DEFECTS DURING DEVELOPMENT
Hyae Yon Kweon¹, Mi Ni Lee¹, Hyun Ju Noh¹, Seung Woon Seo¹ and Goo Taeg Oh¹

¹Ewha Womans University, Korea

N-terminal acetylation (NTA) is among the most common protein modifications that plays a role
in many biologic processes. The reaction of NTA occurs by a set of enzyme complexes, the Nterminal acetyltransferases (NATs). NATs transfer an acetyl group from acetyl-coenzyme A (Ac-CoA)
to the first α-amino group of a protein N-terminus. N-terminal acetyltransferase 10 (Naa10) is a
catalytic subunit of NatA which acetylates ~40% the human proteome. Recent findings revealed
that depletion of Naa10 in few species resulted in embryonal defects and point mutations of
human NAA10 caused developmental defects. However, the effect of Naa10 on mice is poorly
known. Here, we report that mice lacking Naa10 displayed increased postnatal lethality and
abnormalities during embryonic days, such as cardiac defects, growth retardation, hydronephrosis
and unusual nervous system. Some survived Naa10 deficiency mice from embryonic days showed
mild but multiple developmental defects, and eventually did not survived to mature adulthood. In
addition, every Naa10 deficiency mice showed hypopigmentation on their belly and limbs. Also,
majority of the homozygous mutant females were infertile. In conclusion, our data demonstrates
that Naa10 has essential roles for development and diseases in mice.
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[P05-007]
TEMPORAL ASSOCIATION BETWEEN PERIODS OF EACH STAGE CONTROLS VARIABILITY OF
POST-EMBRYONIC DEVELOPMENT TIME IN C. ELEGANS
Wonhee Lee¹ and Hong Gil Nam²

¹DGIST, Korea, ²IBS, Korea

Genetically identical individuals that grow in the same environment show the phenotypic
variability, including the time when certain biological event occurs, for example, lifespan or
completion time of development. Although the phenotypic variability has functional aspects in
terms of adaptive benefits of population, the mechanism to regulate the variability of temporal
event is poorly understood. The study of this stochastic nature may reveal the principle that ‘how
does an organism recognize the passage of time precisely’. To answer this question, we focus on
‘post-embryonic development of C. elegans’ as a model system. We reason that variation of
developmental completion time should be controlled by ‘variation in period of each stage’ and
‘feedback regulation between them’ to control overall speed of development. We quantify period
of each post-embryonic developmental stage in individual level using luminescence assay system.
Then we calculate period variability of each stage and pairwise association between periods of
each stage. We found that individuals are divided into two groups: one for no correlation, another
for positive correlation. It indicates that heterogeneity of developmental completion time is
controlled by proportion of individuals that maintain or lose their positive correlation relationship
along development. We also noticed that period variation of post-stage is high when individuals
have longer period at pre-stage. Even though overall association shows positive correlation
between periods of each stage, chains of the temporal association may show the principle to
regulate the timing of development and population level variability.
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[P05-008]
LDB2 GOVERNS TELOGEN HAIR FOLLICLE QUIESCENCE THROUGH MAINTAINING HAIR
FOLLICLE STEM CELL AND EPIDERMAL HOMEOSTASIS THROUGH REGULATION OF DLL1
EXPRESSION
Jonghyo Lim¹, Yeaji Kim¹, Jaemin Song¹, Young-Myeong Kim² and Young-Guen Kwon¹

¹Yonsei University, Korea, ²Kangwon National University, Korea

Mouse skins are composed of epidermis, dermis, and other hair follicle related compartment.
Epidermis and hair follicles are highly dynamic tissues that undergo frequent cycling, and dermal
layers help starting and maintaining these cycling. Hair cycling consists of three phases
(telogen(resting), anagen(growing), and catagen(regression)). Numerous stem cells reside in
epidermis and hair follicles, and they interact with a stem cell niche environment. This interaction
maintains epidermal and hair follicle proliferation and differentiation program. If these systems
collapsed, severe hair loss(alopecia) occurred. Here, we show that LDB2 is important for skin
epidermal homeostasis and hair follicle stem cell maintenance. LDB2 KO mouse began to show
severe alopecia phenotype about 5-week-old(P35, anagen period) age. Afterwards, LDB2 KO
mouse are seems to be gradually recovered hair until 6-week-old, but as follicle cycling goes on,
severe hair shedding gets worse and worse. Hair follicle numbers of KO mouse are not
significantly different from those of WT mouse. So, we thought that hair loss is caused by the
functional problem of hair follicle or some kinds of other skin epidermal environment, like
inflammation or epidermal problem. Alopecia phenotype is usually occurred by the hair follicle
stem cell maintenance problem. Early and adult hair follicle stem cell markers are significantly
reduced in LDB2 KO mouse versus WT mouse. These problems lead to impaired telogen HF
quiescence, and make telogen period shorter with old bulge loss. In addition, BMP signaling,
which is known as a telogen quiescence-maintain signaling, is dramatically reduced with dwindling
target genes’(Id1,2,3,4) mRNA levels. Also LDB2 KO mouse showed sebaceous gland enlargement
and its infiltration into hair follicle. This phenomenon is the result of impaired hair follicle stem
cell maintenance, and its differentiation into sebaceous glands. It can be visually shown in LDB2
KO mouse with oily skin. Moreover, epidermal differentiation and proliferation of keratinocytes are
irregularly expressed in LDB2 KO mouse. These phenomenon lead to thickened epidermal layer
and enlarged sebaceous glands in adult mouse skin. Synthetically, LDB2 that acts as a cotranscriptional factor of various genes might have an important function for maintaining skin
environment and hair.
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[P05-009]
INTEGRINS IN DROSOPHILA WOUND CLOSURE
Chan-Wool Lee¹, Si-Hyoung Park¹ and Kwang-Min Choe¹

¹Developmental Biology, Korea

Wound re-epithelialization is an evolutionarily conserved process in which skin cells migrate as
sheets to heal the breach, and is critical to prevent infection, but impaired in chronic wounds.
Integrin heterodimers mediate attachment between epithelia and underlying extracellular matrix,
and also act in large signaling complexes. The complexity of the mammalian wound environment
and evident redundancy among integrins has impeded determination of their specific
contributions to re-epithelialization. Taking advantage of the genetic tools and smaller number of
integrins in Drosophila, we undertook a systematic in vivo analysis of integrin requirements in the
re-epithelialization of skin wounds in the larva. We identify αPS2-βPS and αPS3-βPS as the crucial
integrin dimers, and talin as the only integrin adhesion component required for re-epithelialization.
The integrins rapidly accumulate in a JNK-dependent manner in a few rows of cells surrounding a
wound. Intriguingly, the integrins localize to the distal margin in these cells, instead of the frontal
or lamellipodial distribution expected for proteins providing traction, and also recruit nonmuscle
myosin II to the same location. These findings indicate that signaling roles of integrins may be
important for epithelial polarization around wounds, and lay the groundwork for using Drosophila
to better understand integrin contributions to re-epithelialization.
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[P05-010]
ANO1/TMEM16A REGULATES PROCESS MATURATION IN RADIAL GLIAL CELLS IN THE
DEVELOPING BRAIN
Gyu-Sang Hong¹, Jooyoung Jung¹, Tanbee Kim¹, Jungwon Wee¹, Hwanjun Lu¹ and Uhtaek Oh¹

¹KIST, Korea

Neural stem cells (NSCs) are primary progenitor cells in the early developmental stage in the
brain that initiate a diverse lineage of differentiated neurons and glia. Radial glial cells (RGCs) are
one type of neural stem cells in the ventricular zone, and are essential for nurturing and delivering
new immature neurons to the appropriate cortical target layers. Here we report that anoctamin
1/TMEM16A (ANO1), a Ca2+-activated chloride channel, mediates the Ca2+-dependent process
extension of RGCs. ANO1 is highly expressed in RGCs of the mouse embryonic ventricular zone. In
cultured RGCs, intracellular Ca2+ activates ANO1 currents. Knockdown of ANO1 and its inhibitors
suppress RGC process extension and protrusions, whereas ANO1 overexpression stimulates
process extension. Among various trophic factors, the brain-derived neurotrophic factor (BDNF)
activates ANO1, which is required for BDNF-induced process extension in RGCs. More importantly,
Ano1-deficient mice exhibited disrupted cortical layer and cortical thickness. We thus conclude
that ANO1 activity in RGCs contributes to the normal formation of the cerebral cortex in mouse
embryonic brain.
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[P05-011]
TEMPORAL AND SPATIAL EXPRESSION PATTERNS OF HEDGEHOG RECEPTORS IN THE
DEVELOPING INNER AND MIDDLE EAR
Jeong-Oh Shin¹, Harinarayana Ankamreddy¹, Seokwon Lee², Un-Kyung Kim² and Jinwoong Bok¹

¹College of Medicine Yonsei University, Korea, ²Kyungpook National University, Korea

The mammalian inner ear is a complex organ responsible for balance and hearing. Sonic
hedgehog (Shh), a member of the Hedgehog (Hh) family of secreted proteins, has been shown to
play important roles in several aspects of inner ear development, including dorsoventral axial
specification, cochlear elongation, tonotopic patterning, and hair cell differentiation. Hh proteins
initiate a downstream signaling cascade by binding to the Patched 1 (Ptch1) receptor. Recent
studies have revealed that other types of co-receptors can also mediate Hh signaling, including
growth arrest-specific 1 (Gas1), cell-adhesion molecules-related/down-regulated by oncogenes
(Cdon), and biregional Cdon binding protein (Boc). However, little is known about the role of
these Hh co-receptors in inner ear development. In this study, we examined the expression
patterns of Gas1, Cdon, and Boc, as well as that of Ptch1, in the developing mouse inner ear from
otocyst (embryonic day (E) 9.5) until birth and in the developing middle ear at E15.5. Ptch1, a
readout of Hh signaling, was expressed in a graded pattern in response to Shh signaling
throughout development. Expression patterns of Gas1, Cdon, and Boc differed from that of Ptch1,
and each Hh co-receptor was expressed in specific cells and domains in the developing inner and
middle ear. These unique and differential expression patterns of Hh co-receptors suggest their
roles in mediating various time- and space-specific functions of Shh during ear development.
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[P05-012]
ALTERED RIBOSOMAL PROTEIN COMPOSITIONS AND THEIR ROLES IN AGING
Minh Hung Vu¹, Hong Gil Nam² and Yumi Kim²

¹Daegu Gyeongbuk Institute of Science and Technology (DGIST), Korea, ²Institute for Basic Science
(IBS), Korea

Ribosome is a universally conserved molecular machine that catalyzes protein synthesis. It is
composed by ribosomal RNA and more than 80 ribosomal proteins (RP). Recent studies have
shown the heterogeneity in function and activity of RP. Moreover, the expression of some RP was
altered along aging in several organisms. These phenomena raise questions that how do RP
compositions change during aging and whether these changes can affect aging process. For this,
we are going to test following hypotheses (1) RP compositions change with organismal aging, (2)
This composition changes can be tissue-specific, (3) These age-dependent RP composition
changes can be associated age-related symptoms and diseases. The turquoise killifish will be used
for this study. The turquoise killifish is an emerging vertebrate model organism which has the
shortest lifespan ranging 9-16 weeks of median lifespan and showed highly conserved aging
symptoms with those of mammalian and human. We will try to observe systematic changes of RP
compositions and their translational regulation in aged fish, and further modify its composition by
transgenesis to evaluate their biological relevance with aging.
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[P05-013]
PHARYNGEAL ENDODERMAL SIGNALS ARE ESSENTIAL FOR NEURAL CREST CELLS TO
INITIATE THE MIDDLE EAR CONDENSATIONS
Harinarayana Ankamreddy¹, Hyehyun Min¹, Jae Yoon Kim¹, Xiao Yang², Eui-Sic Cho³, Un-Kyung
Kim⁴ and Jinwoong Bok¹

¹Yonsei University College of Medicine, Seoul, Korea, ²State Key Laboratory of Proteomics, Beijing
Institute of Lifeomics, Beijing, China, ³Chonbuk National University School of Dentistry, Jeonju,
Korea, ⁴Kyungpook National University, Daegu, Korea

Mammalian hearing system consists of outer, middle and inner ears. Middle ear consists of a
chain of ossicles: malleus, incus and stapes. These middle ear ossicles transmit the sound waves
from outer ear to the inner ear in the form of mechanical vibrations. Any developmental defects
in the middle ear ossicle can result in conductive hearing loss. These middle ear ossicles are
derived from the neural crest cells (NCCs). The NCCs from rhombomere (r) 1 and r2 and few NC
cells from r3 migrate into branchial arch (BA) 1 and develop into Meckel’s cartilage, malleus and
incus and the NCCs from r4 and few cells from r3 and r5 will migrate into the BA2 to form stapes.
It is still unclear that how these NCCs were able to find their final destinations and differentiate
into the final target tissue. To answer this question, we approached cre-loxp technology to delete
our genes of interest either in the NCCs or pharyngeal endoderm and analyzed the gene
expression patterns in controls and their conditional knockout (cko) littermates. When
Smoothened (Smo) gene in the NCCs using Wnt-Cre (Smocko) or Sonic hedgehog (Shh) in
endoderm using Foxg1Cre (Shhcko) was deleted, malleus-incus condensation was failed to form in
the BA1 at embryonic day (E) 10.5 and the stapedial condensation is slightly reduced in the BA2
region. At E11.5, the stapedial condensation was disappeared in the Smocko embryos. An increase
in the middle ear condensations were observed in their respective BAs at E10.5, when HH
signaling was constitutively activated in the NCCs (Wnt1-Cre;SmoM2/+). This resulted in
dislocation of fused middle ear ossicles at later stages (E15.5). In contrast, when Smad4 (common
mediator of TGF-β/BMP signaling pathway) gene in the NCCs using Wnt1-Cre (Smad4cko) or Bone
morphogenetic protein 4 (Bmp4) in the pharyngeal endoderm using Foxg1Cre (Bmp4cko) was
deleted, malleus-incus condensation was formed normally in Smad4cko and Bmp4cko at E10.5.
But, the stapedial condensation was failed to form in both Smad4cko and Bmp4cko at E10.5, due
to lack of NCCs in the prospective stapes region. All together these results demonstrate that HH

or BMP4 signaling from the endoderm is essential for the NCCs to initiate malleus-incus
condensation in BA1 or stapedial condensation in BA2, respectively.
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[P05-014]
FUNCTION OF PROMININ-MEDIATED SIGNALING DURING EARLY XENOPUS EMBRYOGENESIS
Seung-Hwan Lee¹, Deok-Hwan Yoon² and Gun-Hwa Kim²

¹Korea University, Korea, ²KBSI, Korea

The penta-span membrane glycoprotein prominin (CD133) expression is commonly found in
various type of cancer stem cell lineage-specific cancer progenitor cells. A CD133+ cell population
in brain tumor is thought to be cancer stem cell population in the central nervous system (CNS)
tumors. In recent, prominin is extensively studied in association with cell signaling mechanism in
tumors, however, its involvement in early process of embryogenesis is largly unknown. To
investigate the regulatory functional mechanism of prominin during Xenopus development, we
identified 3 genes in Xenopus prom 1-3 which is orthologues to human prominins. The expression
patterns of Xenopus prom genes were analyzed during embryogenesis, we investigated the
temporal expression of prom 1 to 3 and found that, while prom 1 and 3 expressed zygoticaly,
prom 2 expressed in maternal manner. Also the expression of prom1-3 genes during early
development was found to be modulated by various signaling pathways. Especially prom 3 was
found to be increased by Activin (a member of the transforming growth factor-beta super family)
and have positively regulating activity in Activin signaling in the early Xenopus embryogenesis.
Also, loss-of-function studies using prom3 morpholinos showed that it is reduced the activity
caused by Activin signaling. Taken together, the result indicates that prom3 is required for TGF-β
signaling pathway in early Xenopus embryogenesis.

[P05-015]
THERAPY OF HINDLIMB ISCHEMIA BY HPSC-DERIVED ENDOTHELIAL PROGENITOR CELLS
AND SMOOTH MUSCLE CELLS
Yeseul Kim¹, Jae Ho Kim¹, Jin Ju Park¹, Yang Woo Kwon¹ and Jung Won Yoon¹

¹Pusan National University, Korea

Peripheral vascular disease is a condition in which arteries stenosis or occlusion caused by
deposition of plaques inside the arteries. When the plaque is deposited, the artery becomes
hardened and stenosis or occlusion occurs, limiting the supply of oxygen-containing blood to the
body. Endothelial progenitor cells(EPC) are derived from stem cells present in bone marrowderived blood, and are involved in angiogenesis in cancer, wound healing, and ischemic areas. It is
mobilized in the bone marrow and used for new blood vessel formation by the action of cytokine
and growth factor. In this study, we differentiated to EPC and smooth muscle cells (SMC) from
human pluripotent stem cell (hPSC). Many previous articles said about therapy of vascular disease
using EPC. These means potential ability of EPCs in ischemic stroke and myocardial ischemia will
be a challenging but an incredibly important breakthrough in angiology, which may bring promise
for patients with vascular disease. However, EPC transplantation has critical point that lose the
ability to mobilize and survival after injection. So, we concluded that EPC and SMC complement
each other and SMC could be more effective in the treatment of hindlimb ischemia by enhancing
the proliferation, survival, and tube formation ability of EPC. In the tube formation experiments of
differentiated EPC by adding SMC, we found that the tube forming ability was better than that
only used the differentiated EPC. We also found that regeneration was better when injected into
the mouse hindlimb model than injected separately.
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[P05-016]
ROLE OF NOTCH1 IN THE ARTERIAL SPECIFICATION AND ANGIOGENIC POTENTIAL OF
MOUSE EMBRYONIC STEM CELL-DERIVED ENDOTHELIAL CELLS
Hyeji Moon¹, Jae Kyung Park¹, Eun Kyoung Do¹, Tae Wook Lee¹ and Jae Ho Kim¹

¹Pusan National University, Korea

Background: Endothelial cells have been shown to mediate angiogenesis in ischemic injury sites
and contribute to the repair of damaged tissues. However, the treatment of ischemic disease
requires a significant number of endothelial cells, which are difficult to isolate from patients.
Embryonic stem cells have been considered a potential source of therapeutic cells due to their
unlimited self-renewal and pluripotent properties. With regard to vascular development, Notch1
has been established as a key regulator of the specification of arterial endothelial cells. Methods:
Using doxycycline-induced expression system of the intracellular domain of Notch1, we explored
the role of Notch1 in the differentiation of embryonic stem cells to arterial endothelial cells. The
therapeutic effect of the arterial endothelial cells was investigated in a murine hindlimb ischemia
model. Blood perfusion rate in the ischemic limb was determined by laser Doppler perfusion
imaging, and vasculogenesis was quantified using immunocytochemistry. Results: Induced
expression of the intracellular domain of Notch1 increased the levels of endothelial markers, such
as CD31 and VE-cadherin, in differentiated endothelial cells. Induction of intracellular domain of
Notch1 stimulated expression of the arterial type endothelial cell marker Nrp1, but not the venous
type endothelial cell marker Nrp2. In addition, overexpression of intracellular domain of Notch1
resulted in increased expression of CXCR4, a chemokine receptor involved in vascular
development. Induction of intracellular domain of Notch1 increased endothelial tube formation
and migration of differentiated endothelial cells. Intramuscular administration of Notch1-induced
arterial endothelial cells was more effective than administration of the control endothelial cells in
restoring the blood flow in an ischemic hindlimb mouse model. Transplantation of intracellular
domain of Notch1-induced endothelial cells augmented the number of blood vessels and
incorporation of endothelial cells into newly formed blood vessels. Conclusion: These results
suggest that Notch1 promotes endothelial maturation and arterial specification during the
differentiation of embryonic stem cells to endothelial cells and increases the angiogenic potential
of endothelial cells.
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[P05-017]
PANX3 IS IMPORTANT FOR BONE MORPHOGENESIS DURING SKELETAL DEVELOPMENT AND
BONE HOMEOSTASIS
Xiangguo Che¹, Na-Rae Park¹, Xian Jin¹, Yu-Min Hong¹, Byung-Deu Kim¹ and Je-Yong Choi¹

¹School of Medicine, Kyungpook National University, Korea

The function of core binding factor β (Cbfβ), a partner protein of the Runx family transcription
factor, has not been determined in articular cartilage. To explore the in vivo function of Cbfβ in
articular cartilage, we generated articular cartilage-specific Cbfβ-deleted mice (Cbfβ△ac/△ac) by
crossing Gdf5 promoter-driven Cre mice with Cbfβ floxed mice. Osteoarthritis (OA) was induced
through destabilization of the medial meniscus (DMM) surgery. OA phenotypes were exacerbated
in Cbfβ△ac/△ac mice compared to wild type mice 8 weeks after surgery. Type II collagen and
Runx1 decreased and MMP13 increased in Cbfβ△ac/△ac OA mice compared to wild type OA
mice. Cbfβ△ac/△ac mice naturally acquired phenotypes similar to mild OA from 8 months of age
in which Runx1 and type II collagen diminished and MMP13 increased. Messenger RNA levels of
early chondrogenic markers, including Aggrecan and Col2, decreased and late chondrogenic
markers, such as type X collagen and Mmp13, increased in Cbfβ△ac/△ac mice compared to wild
type mice at 1 year. Rescue of Cbfβ in Cbfβ-deficient primary articular chondrocytes increased
Runx1 and decreased MMP13 expression. The formation of a Runx1/Cbfβ complex and
stabilization of Runx1 from proteosomal degradation, were detected in primary articular
chondrocytes as well as in ATDC5 cells in vitro. Collectively, these results indicate that Cbfβ is
required for Runx1 stability as a partner protein in articular cartilage and that the formation of the
Cbfβ-Runx1 complex plays an essential role in maintaining articular cartilage integrity.

Keyword: Cbfβ, cartilage, Runx1, stability, integrity

[P05-018]
LOSS OF MT1-MMP LEADS TO HYDROCEPHALUS BY IMPAIRING EPENDYMAL CELL
MATURATION AND CILIOGENESIS
Zhixin Jiang¹ and Zhongjun Zhou¹

¹The University of Hong Kong, China

Hydrocephalus is one of the most common congenital disorders of brain and is characterized by
an abnormal cerebrospinal fluid (CSF) accumulation. Membrane type-1-MMP (MT1-MMP), a cell
membrane-bound MMP encoded by MMP14, is one of the most extensively investigated enzymes
in the MMP family. It plays important roles in diverse physiological and pathological conditions
through pericellular proteolysis and extracellular remodeling. MT1-MMP has been shown associate
with various developmental abnormalities. However, the role of MT1-MMP in central nervous
system remains unexplored. In this study, we report loss of MT1-MMP results in hydrocephalus.
We show that MT1-MMP is predominantly expressed in ventricular system at postnatal stage.
MT1-MMP null mice display reduced and disorganized motile cilia and impaired maturation of
ependymal cells. Moreover, MT1-MMP regulates expression of pro-multiciliogenic transcription
factors. This is the first report demonstrating that MT1-MMP regulates ciliogenesis and ependymal
cells maturation in developing mouse brain and deletion of MT1-MMP can lead to hydrocephalus.
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[P05-019]
CELL CYCLE-RELATED KINASE IS CRITICAL FOR RESPIRATORY ORGAN DEVELOPMENT
THROUGH REGULATION OF CILIOGENESIS
Hankyu Lee¹ and Hyuk Wan Ko²

¹Dongguk University, Korea, ²Yonsei University, Korea

Cell cycle-related kinase (CCRK) has a conserved role of ciliogenesis whose disruption in mice
leads to developmental defects, including exencephaly, preaxial polydactyly, skeletal abnormalities,
retinal degeneration and polycystic kidney. Here, we find that Ccrk is highly expressed in mouse
trachea and bronchioles. Ccrk mutants show pulmonary hypoplasia and abnormal branching
morphogenesis in respiratory organ development. In addition, we identified that Ccrk mutant
lungs exhibit not only impaired branching morphogenesis but also significant sacculation
deficiency in alveoli associated with reduced

epithelial progenitor cell proliferation. In

pseudoglandular stages, Ccrk mutant lungs show downregulation of Hh signaling and defects in
cilia morphology and frequency during progenitor cell proliferation. Interestingly, we observed
that Ccrk mutant airway ciliated epithelium exhibit defects of motile multi-ciliogenesis and
decrease transcript levels of key motile ciliary genes by downregulation of multi-ciliogenic
transcription factors such as RFX2 and Foxj1. Collectively, our data suggest that Ccrk properly
regulates respiratory airway architecture through Hh signal transduction and expression of multiciliogenic transcription factors.

Keyword: Cell cycle-related kinase, Primary cilia, Hedgehog signal transduction, Motile multi cilia,
Respiratory organ development

[P05-020]
INHIBITION OF LYSOPHOSPHATIDIC ACID RECEPTOR 2 EXPEDITES ODONTOBLASTIC
DIFFERENTIATION OF DENTAL PULP STEM CELLS
Eun Jin Seo¹, Da Sol Kim¹, Jong Hyeuk Han², Hyun-Wook Kang², Yong Deok Kim¹, Gabor J. Tigyi³,
Hyung Joon Kim¹, Jae Young Kim⁴, Il Ho Jang¹, Hyung-Ryong Kim5 and Yang Hoon Huh6

¹Pusan National University School of Dentistry, Korea, ²UNIST, Korea, ³University of Tennessee,
Armenia, ⁴Kyungpook National University School of Dentistry, Korea, 5DGIST, Korea, 6Korea Basic
Science Institute, Korea

Dental stem cells are divided into five different types, including dental pulp stem cells (DPSCs),
human exfoliated deciduous teeth, periodontal ligament stem cells (PDLSCs), apical papilla stem
cells, and dental follicle progenitor cells, depending on their origins. Our research focus is on the
relation of dental stem cells and lysophosphatidic acid (LPA) signaling. Previous studies have
shown the relation of LPAs with the proliferation and differentiation of mesenchymal stem cells.
However, the effect of LPA signaling on dental stem cells has not been reported. In this study, we
investigated the effect of LPA receptor inhibitors on the proliferation and differentiation of dental
stem cells. Among LPA receptor inhibitors, LPAR2 inhibitor, Beck 35, promoted the proliferation of
DPSCs but inhibited the proliferation of PDLSCs, which showed the opposite effects on two
different dental stem cells. In osteogenic differentiation, RT-PCR analysis showed a gradual
decrease of LPAR2 expression in DPSCs. When DPSCs were treated with different concentration of
LPAR2 inhibitor during osteogenic differentiation, increasing dose of LPAR2 inhibitor promoted
osteogenic differentiation, which reduced the differentiation period from three weeks to one week
according to Alizarin Red S staining. The proliferation of DPSCs, however, during osteogenic
differentiation decreased by LPAR2 inhibitor dose-dependently. When differentiating DPSCs were
subjected to real-time PCR analysis, Beck35-treated cells showed the increased expression of
odontoblast differentiation markers, such as DSPP, DMP-1, osteogenic differentiation markers, such
as RUNX2, Osteopontin and the accelerated decrease of LPAR2 expression in comparison with
control cells. When LPAR2 inhibitor was applied to molar pulp in mice after cavitation, LPAR2
inhibitors increased calcification of pulp cells. These results suggest that the inhibition of LPAR2
signaling positively regulates the proliferation and osteogenic differentiation of DPSCs, which may
contribute to the development of the regenerative medicine in dentistry.

Keyword: dental pulp stem cells, lysophosphatidic acid, LPAR2 inhibitor, osteogenic differentiation,
regenerative medicine

[P05-021]
CHEMICAL X PROMOTES THE OSTEOGENESIS AND INHIBITS THE ADIPOGENESIS THROUGH
INHIBITION OF LIPID METABOLIC ENZYME
Hyun-Jun Jang¹ and Pann-Ghill Suh¹

¹UNIST, Korea

When mesenchymal stem cells differentiate into adipocytes or osteoblasts, the lipid profile
changes dynamically and the expression of lipid metabolic enzymes also varies. We found that
certain lipid metabolite increased during adipogenesis and decreased during osteogenesis.
Consistent with the metabolite change, mRNA and protein of its synthase X also respectively upregulated or down-regulated during differentiation. To examine the roles of the synthase X on
differentiation, we examined the effect of the synthase X-deficiency on adipocyte and osteoblast
differentiation by using RNA interference. Knockdown of the synthase X inhibited the
adipogenesis and enhanced the osteogenesis. Interestingly, we found that ectopic expression of
the synthase X increased PPAR-γ activity without the expression change of the PPAR-γ. This
increased PPAR-γ activity was blocked by chemical X, enzyme activity inhibitor of the synthase X,
and the product of the synthase X induced the activation of PPAR-γ. The product of the synthase
X also rescued the inhibited adipogenesis by knockdown of the synthase X and it also inhibited
the osteogenesis. These effects of the synthase X on fat and bone formation was confirmed in
vivo mouse model by using chemical X. Chemical X reduced the body weight and fat mas and
accelerated bone repair in a calvarial defect model. Taken together, these results suggest that the
synthase X is involved in adipocytes and osteoblasts differentiation through activation of PPAR-γ
by its product and the inhibition of synthase X, by treatment of chemical X, could be the
therapeutic options for bone repair.
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[P05-022]
INTESTINAL CELL KINASE IS REQUIRED FOR GASTROINTESTINAL TRACT LENGTH
REGULATION AND VILLUS FORMATION
Jieun Song¹ and Hyuk Wan Ko²

¹Dongguk University, Korea, ²Yonsei University, Korea

Intestinal cell kinase (ICK), a highly conserved serine/threonine-protein kinase, is a newly emerged
key component in the intestinal cell signaling. ICK protein localizes to the intestinal crypt region
and is thought to be important in intestinal epithelial cell proliferation and differentiation.
However, it is not clear whether ICK is associated with gastrointestinal (GI) tract development and
how regulate intestinal signaling pathway. Here, we generated Ick knockout mice to elucidate the
precise role of ICK in mammalian intestine development. Ick knockout mouse embryos displayed
shorten GI tract and delayed villus formation. At the onset of villus formation, the pseudostratified
epithelium becomes compartmentalized into the differentiating villus and proliferation inter-villus
epithelium. This transition was accompanied with changed Pdgfra expression pattern in the
restricted mesenchymal cells adjacent intestinal epithelium. This Pdgfra+ villus cluster has not
been shown and Pdgfra signal spreads all over the mesenchymal cell layer in Ick knockout embryo
intestine. We also observed diminished Shh and Bmp signaling, necessary for controlling of
mesenchymal cluster formation and villus size. Mesenchymal clusters are responsive to Hh
signaling and Hh signal transduction is linked to cilia. We analyze dynamic cilia change during
intestinal development and then, we found that mesenchymal primary cilia are disappeared
between embryonic 12.5 day and 14.5day in Ick knockout mouse embryo intestine, especially
pdgfra+ clusters. Taken together, our finding implicate that ICK plays an important role in
intestinal development by controlling intestinal signaling pathway such as Shh, Bmp and Pdgfra.
Our finding provided new insight into the role of ICK in intestinal development and support the
possibility that primary cilia is key sensor responding intestine developmental signal for proper
villus formation.
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[P05-023]
THE GROWTH FACTOR SECRETING UCB-MSC ENHANCED RE-ENDOTHELIALIZATION WITHIN
STENT
Hyun-Kyung Chnag¹, Pyung-Hwan Kim², Dong Wook Kim¹, Hyun-Min Cho¹, Mi Jin Jeong³, Dae
Han Jeong⁴, Yoon Ki Joung³, Kyung Seob Lim5, Han Byual Kim5, Han Cheol Lim5, Dong Keun Han⁴,
Young Joon Hong5 and Je-Yoel Cho¹

¹Bk21 Plus Program for Creative Veterinary Science Research and Research Institute for Veterinary
Science, College of Veterinary Medicine, Seoul National University, Korea, ²College of Medical
Science, Konyang University, Korea, ³ Korea Institute of Science and Technology, Korea, 4Cha
University, Korea, 5 Chonnam National University Hospital, Korea

Currently cardiac stenting is the most effective and a less invasive approach to treat the
atherosclerosis. However in-stent restenosis has been the most complex and chronic side-effect of
the stenting treatment. In this study, to reduce the restenosis of stent, we used growth factor
secreting stem cell coated stent. To evaluate the re-stenosis and potential therapeutic use of stem
cell coated stent, we transplanted stent into the swine model. After cardiac stenting treatment, we
analyzed re-stenosis via Optical coherence tomography (OCT), micro-computed tomography (mCT)
and immunostaining. We found controlled release of Hepatocyte growth factor (HGF) and vascular
endothelial growth factor (VEGF) by mesenchymal stem cell successfully helped natural reendothelialization within the stent, thus reduced the stenosis markedly. Interestingly we also found
each treatment of HGF and VEGF releasing mesenchymal stem cell did not prevent re-stenosis in
swine model. Our finding have significant implications for the future clinical stenting therapy. It
appears that growth factor secreting mesenchymal stem cell coating on stent would reduce side
effects of cardiac stenting with superior re-endothelialization.

Keyword: reendothelialization, UCB-MSC, HGF, VEGF, animal model

[P06-001]
SS-DNA TARGETING BY A CSM COMPLEX OF THE TYPE III CRISPR-CAS SYSTEM
Euijeon Woo¹, Gwang-Hyun Park¹, Woo-Chan Ahn¹, In-Young Baek¹ and Yen An¹

¹KRIBB, Korea

The CRISPR-Cas system is an adaptive and heritable immune response that destroys invading
foreign nucleic acids. The effector complex of the Type III CRISPR-Cas system targets RNA and
DNA in a transcription-coupled manner, but the exact mechanism of DNA targeting by this
complex still remains elusive. In this study, an effector Csm holocomplex derived from
Thermococcus onnurineus was reconstituted with a minimalistic combination of Csm1121334151,
which showed RNA targeting and RNA-activated single-stranded DNA (ssDNA) targeting activities.
Unexpectedly, in the absence of an RNA transcript, it cleaved ssDNA containing a sequence
complementary to the bound crRNA guide region in a manner dependent on the HD domain of
the Csm1 subunit. This nuclease activity was completely blocked by a repeat tag found in the host
CRISPR loci. The observed specific cleavage of ssDNA without a target RNA suggests a novel
ssDNA targeting mechanism of the Type III system in T. onnurineus, which could facilitate the
efficient and complete degradation of foreign nucleic acids.

[P06-003]
MOLECULAR MECHANISM OF ALKYLATION- AND PLATINATION-INDUCED MUTAGENESIS
Seongmin Lee¹

¹The University of Texas at Austin, USA

The genomic DNA is persistently attacked by endogenous and exogenous alkylating agents (e.g.,
S-adenosyl methionine, cisplatin), which gives rise to a wide variety of alkylated DNA lesions such
as N7-MeG, N3-MeA, O6-MeG, and cisplatin-GG intrastrand cross-links. These lesions, if not
removed by DNA repair pathways, can be bypassed by error-prone translesion synthesis DNA
polymerases, which could cause mutations and cancers. The structural basis for promutagenic
replication past these lesions remains elusive. To elucidate the alkylation-induced mutagenesis
mechanism, we conducted kinetic and structural studies of the bypass of these lesions by various
human DNA polymerases. N7-MeG formed a Watson-Crick-like base pair, rather than a wobble
base pair, with thymine, suggesting promutagenicity of N7-MeG. N3-MeA formed a Watson-Crick
base pair with thymine but strongly deterred nucleotide incorporation opposite the lesion. O6MeG formed a Watson-Crick-like base pair with thymine, which was consistent with the reported
high mutagenicity and carcinogenicity of O6-MeG. Cisplatin-GG intrastrand cross-links engage in
favorable interactions with adenine in non-instructional fashion, suggesting that the predominant
cisplatin-induced G to T mutations may follow an “A-rule”. Taken together, these studies revealed
the features of promutagenic base pairings of N7-MeG, O6-MeG and cisplatin-GG cross-links,
thereby providing new insights into the molecular mechanisms of alkylated-induced mutagenesis
and carcinogenesis.
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[P06-004]
SERUM EXOSOMAL LYVE1 LEVEL IS RELATED WITH DISEASE ACTIVITY OF KOREAN
RHEUMATOID ARTHRITIS
Soon Ae Kim¹ and Jihyung Yoo¹

¹Eulji University, Korea

Background: Exosomes are thought to play an important role in exchanging information between
cells. The proteins and lipids in exosomes play roles in mediating inflammatory and autoimmune
diseases. The aim of this study was to identify exosomal candidate proteins that are related to
other inflammatory parameters in rheumatoid arthritis (RA). Methods: The study population
consisted of 60 patients with RA: 30 in the clinical remission (CR) group with a Disease Activity
Score in 28 joints based on erythrocyte sedimentation rate (DAS28-ESR) ≤2.6 and 30 in the nonclinical remission (non-CR) group with a DAS28-ESR >2.6. Preparation of exosomes from patient
serum samples was performed with the ExoQuick kit, and protein identification/quantification was
performed

using

tandem

mass

tag

labeling/mass

spectrometry

and

an

enzyme-linked

immunosorbent assay. Comparisons between groups were made using Student’s t test or the
Mann-Whitney U test, as appropriate. Spearman’s correlation coefficients (ρ) were calculated.
Results: We identified six candidate proteins. Exosomal levels of amyloid A (AA) and lymphatic
vessel endothelial hyaluronic acid receptor-1 (LYVE-1) differed between the CR and non-CR groups.
Both serum and exosomal AA levels were higher in the non-CR group than in the CR group (p =
0.001). Significant positive correlations were found between exosomal AA and C-reactive protein
(CRP) as well as between serum AA and CRP (ρ = 0.614, p = 0.001, and ρ = 0.624, p = 0.001,
respectively). Although serum levels of LYVE-1 did not differ between the non-CR and CR groups,
exosomal levels of LYVE-1 were lower in the non-CR group than in the CR group (p = 0.01). We
identified positive correlations between serum/exosomal LYVE-1 and CRP only in the non-CR
group (serum ρ = 0.376, p = 0.04; exosome ρ = 0.545, p = 0.002). Conclusions: Exosomal LYVE-1
shows potential for use as an additional marker of disease activity in patients with RA, and
exosomes may carry other useful markers for RA.

Keyword: exosomes, LYVE1, rheumatoid arthritis, Biomarker

[P06-005]
HISTONE ARGININE METHYLATION AND TRANSCRIPTIONALLY ACTIVE CHROMATIN
James Davie¹, Sanzida Jahan¹, Wayne Xu¹ and Tasnim Beacon¹

¹University of Manitoba, Canada

Chicken has long been recognized as a model system to study the organization and function of a
vertebrate genome. Its genome is almost three times smaller than the human genome, but has
about the same number of genes, with 60% of them having a single human ortholog. Moreover,
there are long blocks of conserved synteny between the chicken and human genomes. In terms of
chromosomal organization of genes, the human genome is closer to the chicken than to rodents.
Additionally, following 310 million years of separate evolution, conserved noncoding sequences
are likely to highlight functional elements in both chicken and human genomes. We recently
reported the genome-wide profiles of chromatin signatures (H3K4me3, H3K27ac, salt-soluble
domains) in relation to expression levels in chicken polychromatic erythrocytes (PMID: 27226810).
In the current study, we will show the genomic distribution of the histone modifying enzymes
protein arginine methyltransferases 1 and 5 (PRMT1, PRMT5) and their products H4R3me2a
(asymmetric) and H3R2me2s (symmetric), respectively. Further we mapped the open nucleosomedepleted regions using FAIRE-sequencing. We will present our novel findings which show the
genomic distribution of the PRMT enzymes and their substrates in relation to other active histone
marks and the organization of the transcriptionally active gene domains in the chicken
polychromatic erythrocyte. This work was supported by funds from NSERC and a Canada Research
Chair to J Davie.
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[P06-006]
PROTEOME-WIDE IDENTIFICATION OF ARGININE METHYLATION IN COLORECTAL CANCER
TISSUES FROM PATIENTS
Yongchul Lim¹, Hee Cheol Kim¹ and Ju Yeon Lee²

¹Sungkyunkwan University, School of Medicine, Korea, ²Korea Basic Science Institute, Korea

Aberrant expression of PRMTs in various types of cancer showed an association with clinical
outcome and the mechanistic role of arginine methylation in their substrates is becoming
increasingly significant in cancer biology. Recently, thousands of arginine methylation sites were
identified by high-resolution mass spectrometry based proteomics technology using established
human cell lines as a model system. However, high-throughput identification of arginine
methylation using clinical samples has not been reported. In the present study, specific antibodies
against monomethyl arginine (MMA) and asymmetric dimethyl arginine (ADMA) were used to
perform immunoaffinity purification of methyl peptides followed by LC-MS/MS analysis to identify
arginine methylation sites in colorectal cancer (CRC) tissues from patients. This approach allowed
the identification of 363 MMA sites from 215 proteins, including 69 novel sites. In case of ADMA,
we identified 339 ADMA sites from 158 proteins, including 150 new sites. Most abundant
methylated proteins identified from CRC tissues from patients are transcriptional regulators and
RNA processing proteins. When CRC cell lines were treated with an inhibitor against type I PRMTs
which generate MMA and ADMA in proteins, CRC cell proliferation was significantly suppressed,
and concomitantly apoptosis was induced. This study is the first comprehensive analysis of
arginine methylation using clinical samples from CRC patients and suggests that type I PRMTs are
potential therapeutic targets for drug discovery in CRC.

Keyword: Colorectal cancer, Arginine methylation, Immunoaffinity enrichment, Mass spectrometry,
Type I PRMTs

[P06-007]
THE NEW ERA OF PHARMACOGENOMICS
Dimitris Skavatsos¹

¹Frederick University, Cyprus

The big spectrum of genes, as well as various broader factors like age, sex and region can
determine the different but still unique characteristics of each person. Nevertheless, this variety
can lead to different drug responses to diseases, resulting in no efficacious and unsafe treatments.
Pharmacogenomics constitutes the science that studies the entire organism’s genome of both
expressed and non-expressed genes in any physiological condition through the deep
understanding of the pharmacokinetic and pharmacodynamic profile of a drug. Its goal is to
optimize treatments with maximum efficacy and minimal adverse effects. The rapid development
of ‘’omic’’ technologies, has provided a huge amount of genetic and biochemical data facilitating
in this way the comprehension of the disease’s heterogeneity. Due to the development of
proteomics, drug mechanisms can be analyzed and studied at the protein level. Similar analysis is
done with the toxicoproteomics giving emphasis on the toxicity that can be occurred by these
proteins. At a final stage, metabolomics studies the products from genes’ expression and function.
With the contribution of all the above fields, pharmacogenomics enhances the discovery of new
therapeutic biomarkers, which aim to the identification of the disease, its treatment and the
respective drug’s response to it. An example to the recent advances of pharmacogenomics, many
drugs’ side effects have been limited by the mapping of the Cytochrome’s P450 allele, such as
codeine, warfarin and carbamazepine, while the anticancer drugs, cisplatin and anthracycline also
seem to have a promising outcome. Regardless of the cost-effectiveness and the lack of testing
guidelines for the identification of gene variants, pharmacogenomics promises to determine novel
therapeutic biomarkers that will lead to individual therapies, the hope of the new centuries
therapies.
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[P06-008]
IDENTIFICATION OF FAK BINDING PARTNERS USING IMMUNOPRECIPITATION COUPLED
WITH NANO-LC/MSMS TECHNIQUE
Binh Nguyen¹ and Min-Jung Kang¹

¹KIST, Korea

Focal Adhesion Kinase (FAK) is a non-tyrosine kinase that binds to itself and cellular partners. In
integrin-mediated cell adhesion, FAK is activated via disruption of an auto-inhibitory molecular
interaction between its amino terminal domain and the central kinase domain. Multiple
downstream signaling pathways are identified to mediate FAK regulation in various cancer cells.
Protein-protein interaction (PPIs) are essential to almost every process in a cell, so understanding
PPIs is crucial for understanding cell physiology in disease states. In this work, we are interested in
studying the binding network of FAK in human colon cancer cell. HCT-116 was employed as a
model system. High expression of FAK was found in HCT-116 compared to the other cancer cells
using Western blot analysis. FAK binding partners were pulled down by immunoprecipitation
method and separated by SDS-PAGE gel. Trypsin digestic peptides were injected to nanoLC/MSMS system and protein identification was searched against Mascot search engine. Among
candidates, zyxin, nesprin, beta-1,4-N-acetylgalactosaminyltransferase 3 and glycogen synthase
kinase-3 alpha show high potential as new binding partners of FAK
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[P06-009]
PROTEOMIC APPROACH TO DISCOVER ORGAN SPECIFIC BIOMARKERS FOR CARDIAC
DISEASE
Joyeta Mahmud¹ and Min-Jung Kang²

¹KIST School, Korea, ²KIST, Korea

A large number of patients are seen in the hospitals with symptoms requiring investigation for
possible acute myocardial infarction every year. Patients can be distinguished by symptoms, risk
factors, and electrocardiogram results but cardiac biomarkers also have a crucial role both
diagnostically and prognostically. Our aim is to identify the protein composition & concentration
of diseased cardiac cells with healthy cardiac cells also with other diseased organ cells. We are
studying different cell lines to detect an organ-specific biomarker for ischaemic heart disease. We
have compared the cell lines MKN-1, MKN-45, HFE-145, HEPA-RG, A549, WI38, H9C2 for gastric,
liver, lung and cardiac, respectively. In this context, we have evaluated and compared the levels of
proteins in the supernatants and media of these cell lines. For our comparative study, samples
were analyzed by HPLC-ESI MS/MS and proteins were identified by mass spectrometric data and
were searched by Mascot 2.4.0 against the SwissProt human database. We investigated several
experimental parameters including reagents for protein solubilization and denaturation, trypsin
digestion conditions. After analyzing with mass spectrometry we found some biomarker
candidates which were present in cardiac cell line but not in the other organ cell line.
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[P06-010]
IDENTIFICATION OF FAK BINDING PARTNERS USING IMMUNOPRECIPITATION COUPLED
WITH NANO-LC/MSMS TECHNIQUE
Binh Thanh Nguyen¹,², Byeongsu Kim¹,³ and Min-Jung Kang¹,²,³*

1

Molecular Recognition Research Center, Korea Institute of Science and Technology, Seoul, Korea,
2

Division of Bio-Medical Science & Technology, Korea University of Science and Technology,

Daejeon, Korea, 3Division of Bio-Medical Science & Technology, KIST School, Korea University of
Science and Technology, Daejeon, Korea

Focal Adhesion Kinase (FAK) is a non-tyrosine kinase that binds to itself and cellular partners. In
integrin-mediated cell adhesion, FAK is activated via disruption of an auto-inhibitory molecular
interaction between its amino terminal domain and the central kinase domain. Multiple
downstream signaling pathways are identified to mediate FAK regulation in various cancer cells.
Protein-protein interaction (PPIs) are essential to almost every process in a cell, so understanding
PPIs is crucial for understanding cell physiology in disease states. In this work, we are interested in
studying the binding network of FAK in human colon cancer cell. HCT-116 was employed as a
model system. High expression of FAK was found in HCT-116 compared to the other cancer cells
using Western blot analysis. FAK binding partners were pulled down by immunoprecipitation
method and separated by SDS-PAGE gel. Trypsin digestic peptides were injected to nanoLC/MSMS system and protein identification was searched against Mascot search engine. Among
candidates, serine/threonine protein kinase PLK1, MAP7 domain-containing protein 2, growth
factor receptor-bound protein, tyrosine-protein kinase ALB1 show as FAK binding partners in
literatures.

Keyword: Proteomics, FAK, Immunoprecipitation, HCT116

[P06-011]
PROTEOMIC APPROACH TO DISCOVER ORGAN SPECIFIC BIOMARKERS FOR CARDIAC
DISEASE
Joyeta Mahmud¹, Hafeza Akter² and Min-Jung Kang¹

¹KIST School, Korea, ²KIST, Korea

A large number of patients are seen in the hospitals with symptoms requiring investigation for
possible acute myocardial infarction every year. Patients can be distinguished by symptoms, risk
factors, and electrocardiogram results but cardiac biomarkers also have a crucial role both
diagnostically and prognostically. Our aim is to identify the protein composition & concentration
of diseased cardiac cells with healthy cardiac cells also with other diseased organ cells. We are
studying different cell lines to detect an organ-specific biomarker for ischaemic heart disease. We
have compared the cell lines MKN-1, MKN-45, HFE-145, HEPA-RG, A549, WI38, H9C2 for gastric,
liver, lung and cardiac, respectively. In this context, we have evaluated and compared the levels of
proteins in the supernatants and media of these cell lines. For our comparative study, samples
were analyzed by HPLC-ESI MS/MS and proteins were identified by mass spectrometric data and
were searched by Mascot 2.4.0 against the SwissProt human database. We investigated several
experimental parameters including reagents for protein solubilization and denaturation, trypsin
digestion conditions. After analyzing with mass spectrometry we found some biomarker
candidates which were present in cardiac cell line but not in the other organ cell line.

Keyword: cardiac disease, biomarkers, mass spectrometry, Mascot

[P06-012]
GENOME-WIDE RNA SEQUENCING ANALYSIS REVEALS AGING RELATED GENES BY LONGTERM LIGHT AT NIGHT EXPOSURE IN DROSOPHILA MELANOGASTER
Seoeun Lee¹, Gwang-Ic Son¹, Mary Kim¹, Minsoo Han¹, Yesol Moon¹, Yanghee Kim¹ and Eunil Lee¹

¹Korea University, Korea

Light at night (LAN) has been reported to lower locomotor activity, more sensitive to light
intensity with age, and light-induced circadian disruption to promote senescence. We have found
in our studies that long-term light exposure at night decreases the lifespan of Drosophila. Thus,
we investigated gene expression changes by the mRNA sequencing to identify the target genes
caused to reduce lifespan. We used CS10 wild type Drosophila to expose 100 lux light at
nighttime. Flies was exposed 10, 20 and 30 days. In the RNA sequencing analysis, the exposure
group of the 10, 20 and 30 days were compared with those of unexposed groups on same days.
Among genes found significantly up or down-regulated, we selected aging-related genes.
Compared to the control group, the number of genes reported to be related with aging in the
experiment group were 5 genes in 10 days exposure group, 39 genes in 20 days group and 27
genes in 30 days group. Through the KEGG pathway analysis, we identify several significant
pathways including mTOR signaling(Tor, chico, S6k2), Insulin resistance(chico, Glyp, S6k2, Tor),
FoxO signaling(foxo, chico, catalase, ERK1/2), Dorso-ventral axis formation (Notch, rl, pnt), carbon
metabolism, and circadian rhythm. In the 20 days exposure group, S6k2, foxo, rl and pnt were
down-regulated, and GlyP, Notch, and catalase were up-regulated. In the 30 days exposure group
Tor, Chico, S6k2, GlyP, foxo, catalase, rl, Notch, and pnt were down-regulated. These changes of
genes suggested that the reduced lifespan in Drosophila by LAN exposure is complexly associated
with diverse genes regulated differently regarding to aging of flies.

Keyword: Light at night (LAN), Aging, Metabolism, Drosophila melanogaster

[P06-013]
ANALYSIS OF MICRORNA EXPRESSION IN GLIAL TUMORS BY USING A PEPTIDE NUCLEIC
ACID-BASED MICROARRAY
Gyuseo Jung¹, Young Zoon Kim¹, Dae Cheol Kim² and Ki Uk Kim²

¹Sungkyunkwan University, Korea, ²Dong-A University, Korea

Background: Glial tumors are the most common primary brain tumors. However, their
characteristics and prognosis are difficult to discern. There is currently an emphasis on
microRNAs(miRNA) as candidate biomarkers for glial tumors. Specific miRNA patterns in glial
tumors were identified by using peptide nucleic acid-based microarrays in an assortment of glial
tumors and normal tissue samples. Methods: Sample files were retrospectively assessed for cases
diagnosed as glial tumors. RNA isolation was isolated using the PureLinkTM FFPE total RNA
isolation Kit (Invitrogen) following the manufacturer’s protocol. miRNAs of 28 cases of glial tumors
were analyzed by microarray. In order to verify the results, quantitative real-time-polymerase chain
reaction was performed. miRNA expression was calculated using the 2-ΔΔCT method. The
expression level of the miRNAs was compared using SPSS Statistics. Results: miRNA expression
profiling of glial tumors revealed that 63 miRNAs were detected from glioblastoma and benign
brain tissue, with different expression patterns. The expression of miR-296-3p, miR-370, and miR371-5p was shown to be involved in malignancy. These miRNAs were also increased in MGMT
methylated glioblastoma. The expression pattern of miR-296-3p shows same tendency in PNAbased microarray and RT-PCR. Conclusions: These analyses suggest that novel miRNAs can be
applicable as diagnostic tools and target therapeutic agents, since miRNAs can positively or
negatively regulate glioblastomas. In the comparison of grade II and III gliomas to grade IV
glioblastoma, miR-194 was decreased in glioblastoma and miR-137 and miR-371-5p significantly
correlated with MGMT methylation, in the same tumor type. Moreover, miR-9 was decreased in
MGMT methylated glioblastoma.
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[P06-014]
COMPARATIVE PROTEOMIC ANALYSIS OF DIFFERENT TICK CELL LINES
Dmitry Loginov¹, Pavlina Vechtova¹, Jan Sterba² and Libor Grubhoffer²

¹University of South Bohemia, Czech Republic, ²Biology Centre of The Academy of Sciences, Czech
Republic

Ticks are hematophagous ectoparasites and vectors for a variety of human and animal pathogens,
including bacteria, viruses, and protozoa. The availability of tick in vitro culture systems has
facilitated many aspects of tick-borne pathogen research, including proteomics. One of the
opportunities is a study of tick tissue-specific responses to an infection, as these cell lines are
derived from embryonic cells and can differentiate to the various cell types differing in
morphology and behavior. Nevertheless, the nature of tick cell lines remains unclear. Thus, the aim
of the present study was the proteomic comparison of different tick cell lines. Three cell lines
obtained from the hard tick Ixodes ricinus, and two from I. scapularis were investigated. An Intact
mass spectrometry (IC MS) approach was used, as well as classical proteomic workflows, including
2DE. The IC MS spectra were very similar between all analyzed cell lines. The comparison of IC MS
spectra of the cell lines and I. ricinus tick’s organs revealed 15, 12, 7, and 2 shared peaks between
cell lines and ovaries, salivary glands, Malpighian tubes, and gut, respectively. Two cell line peaks
at m/z 6154 and 6822 were detected only in the ovaries spectra, and peak at m/z 8451 only in
the salivary glands. The peak at 6935 m/z was detected in all analyzed samples. Despite the high
similarity of tick cell lines according to the IC MS, some changes in their protein profiles were
determined by 2DE. This study was supported by the Ministry of Education, Youth and Sports of
the Czech Republic project Postdok_BIOGLOBE (CZ.1.07/2.3.00/30.0032) and the Grant Agency of
the Czech Republic (15-03044S, 18-27204S). Access to instruments and other facilities was
supported by the Czech research infrastructure for systems biology C4SYS (project no LM2015055).

[P06-015]
DETERMINATION OF MITOCHONDRIAL DNA VARIANTS C5178A AND G10398A IN
BANGLADESHI TYPE 2 DIABETIC INDIVIDUALS
Sajoy Kanti Saha¹, Nafiul Huda¹, Tahirah Yasmin¹, Sohrab Alam², Md Ismail Hosen ¹, Akm Mahbub
Hasan¹ and Ahm Nurun Nabi¹

¹Department of Biochemistry and Molecular Biology, University of Dhaka, Bangladesh,
²Department of Immunology, Institute of Research and Rehabilitation in Diabetes, Endocrine and
Metabolic Disorders, Bangladesh

Type 2 diabetes (T2D), a metabolic disorder characterized by hyperglycemia due to insulin
resistance or insufficient secretion of insulin by the pancreatic beta cells, is the major health
concern all over the world. Mitochondrion is involved in energy metabolism by playing a pivotal
role in glucose metabolism and insulin secretion. The mitochondrial DNA (mtDNA) G10398A
variation (Ala→Thr) within the NADH dehydrogenase (ND3) subunit of complex I of the electron
transport chain and C5178A within NADH dehydrogenase subunit (ND1-237, Leu→Met), have
emerged as variations of clinical significance in disorders like T2D. This study aims to explore the
relationship of mtDNA C5178A and G10398A variations with T2D in Bangladeshi population. A
total of 249 unrelated Bangladeshi populations (127 T2D and 122 healthy controls) were enrolled
in this study. Specific DNA sequences within mitochondria were amplified by PCR followed by
digestion at the polymorphic sites using AluI and DdeI restriction enzymes. It was found that
66.93% T2D and 59.02% healthy individuals carried the major allele ‘G’ at 10398 position of the
mtGenome; while the minor allele ‘A’ was present in 33.07% T2D and 40.98% healthy individuals.
G10398A polymorphism had no association with the T2D when total participants were considered.
However, in male study participants, G10398A polymorphism showed significant protective effect
against T2D (OR = 0.30, 95% CI: 0.13-0.67, p
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[P06-016]
MIR-210 UP-REGULATED IN AGING HYPOTHALAMUS IS A PRO-AGING REGULATOR THAT
IMPAIRS PERIPHERAL LIPID METABOLISM
Jun Soo Park¹, Keetae Kim¹ and Hong Gil Nam²

¹DGIST, Korea, ²Institute for Basic Science, Korea

Aging dominates the late period of life across the kingdoms. Despite its ancient conservation, the
role of age-associated microRNAs(miRNAs) in mammalian aging has been less highlighted. Here,
we report age up-regulation of hypothalamic miR-210 contributes to age-associated peripheral
lipid metabolism loss. In order to find miRNAs involved in hypothalamus aging, we performed
comprehensive transcriptome analysis of young and old mice hypothalamic tissues with interest in
differentially

expressed

mRNAs

and

miRNAs.

Our

analysis

of

miRNA

expression

from

hypothalamus tissues at 10 different stages ranging from birth to 30 months suggests that only
14 microRNAs are upregulated during aging (p-value

[P06-018]
ORS AND GMBP1 BIND RAD51 AND FACILITATE HOMOLOGOUS RECOMBINATION
Hariharasudhan Gurusamy¹, Ho-Jin You² and Jung-Hee Lee²

¹Graduate Researcher, Korea, ²Professor, Korea

DNA double-strand breaks (DSBs) are highly toxic lesions, error-free Homologous recombination
(HR) playing an important role to maintain genome stability. HR maintains high fidelity DSB repair
mechanism through homologous DNA as a template. RAD51, backbone of HR repair which is
playing a major role in homologous pairing of DSB repair. Here, we identified ORS and GMBP1 is
a novel RAD51-interacting HR regulators by yeast two-hybrid screening. We show that ORS and
GMBP1 interacts RAD51 endo and exogenous co-immunoprecipitation assay and both forms
discrete nuclear foci, colocalize at DSB site by immunofluorescence. Different ORS constructs coimmunoprecipitation assay confirm that C-terminal region interacts RAD51. We report that ORS
and GMBP1 knockdown cells shown depletion of RAD51 foci but no change in γH2AX or 53BP1
foci after γ-irradiation. Moreover, ORS and RAD51 double knockout cells impaired HR repair as
well accumulates increased amount of unrelieved DSBs by comet assay, hypersensitive to IR
induced less colony formation by clonal survival assay. We show that GMEB1 knockdown cells
shown impaired HR repair, delayed repair as well hypersensitive to IR induced less colony
formation. Our results strongly reveal that two novel RAD51 functional regulators ORS and GMBP1
interaction is critical for its activity of recombinase, leads to HR repair.

Keyword: Genomic integrity, DNA double-strand break repair, RAD51, Homologous recombination

[P06-019]
A LANDSCAPE OF INDIVIDUAL-SPECIFIC 3D CHROMATIN ARCHITECTURE IN HUMAN
MONOCYTES
Junghyun Eom¹, Andrew J. Lee¹, Chang Gon Kim¹, Keeok Haam¹, Dongchan Yang¹, Su-Hyung Park¹
and Inkyung Jung¹

¹KAIST, Korea

Recent development of chromatin conformation capture experiments revealed that 3D chromatin
structure is cell-type specifically reorganized, accompanied by cell-type specific gene expression.
However, little is known whether such 3D chromatin structure has individual-specific components
and whether these variations contribute to differential gene expression. Here, we employed Hi-C,
a proximity ligation-based chromatin conformation capture technique, along with transcriptomic
data, to reveal changes in 3D chromatin architecture between 22 individuals in human monocytes.
We found that 32 percent of expressed genes in human monocytes are differentially expressed
between individuals. Surprisingly, 25% of the genome involves individually-restricted long-range
chromatin interactions, of which significant proportion overlapped with individual specifically
expressed genes. Further, these genomic regions are enriched in gene ontology terms related to
immune responses, suggesting a close link between individual specific chromatin interactions and
corresponding gene expression.

Keyword: chromatin structure, Hi-C, monocyte

[P06-020]
ALTERATION OF EPIGENOMIC LANDSCAPE IN PARKINSON’S DISEASE
Andrew Lee¹, Dongchan Yang¹, Keeok Ham¹, Junghyun Eom¹ and Inkyung Jung¹

¹KAIST, Korea

Sporadic Parkinson’s disease (PD) is an incessant age-related neurodegenerative disorder
characterized by the loss of dopaminergic neurons in the substantia nigra. Despite large-scale
genome-wide association studies that have identified significant genetic variants associated with
Parkinson’s disease, the genetic causality remains uncharacterized for most of the significant
genetic variants located in the non-coding region. In this study, we generate high-resolution
chromatin contact maps from clinical cases of Parkinson’s disease and identify putative target
genes of PD-associated genetic variants. Further, we analyze the chromatin state dynamics in the
advanced stages of the pathology, and report the existence of dysregulated enhancers that is
consistently found across patients. Lastly, integrative analysis with transcriptome and epigenome
data reveals changes in the spatial chromatin states that are linked to PD-specific gene expression.
This study provides a global view of chromatin dynamics in the disease-responsible brain region
of

Parkinson’s

disease

and

shed

light

on

the

epigenetic

regulatory

mechanism

neurodegenerative disorders.
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[P06-021]
CORE EFFECTORS OF HIPPO PATHWAY ARE INACTIVE IN HEMATOPOIETIC CELLS
Da-Hye Lee¹ and Dae-Sik Lim¹

¹Korea Advanced Insitute of Science and Technology (KAIST), Daejeon, Korea

The role of Hippo pathway has been studied in development and tumorigenesis. In various
epithelial tissues, transcriptional co-activator YAP/TAZ act as key players which regulate
proliferation and lineage determination. However, the role of YAP/TAZ-TEADs has not highlighted
in hematopoietic cells. We discovered that mRNA and protein levels of YAP/TAZ-TEADs were
merely detected in hematopoietic cells compared to epithelial or mesenchymal cells. Here, we
investigated how YAP/TAZ-TEADs are transcriptionally inactivated in hematopoietic cells.

Keyword: hippo, hematopoietic, transcription, epigenetics

[P06-022]
A RAPID AND SIMPLE METHOD FOR DETECTION OF SAPOVIRUS BY LOOP-MEDIATED
ISOTHERMAL AMPLIFICATION (LAMP) ASSAY
Youngkwan Kim¹, Jinho Kim¹, Sanghyune Kim¹, Minkyo Kang¹ and Woncheoul Jang¹

¹Dankook University, Korea

Sapovirus (SaV) is recognized as a causative agent of acute gastroenteritis worldwide. Especially,
SaV was known to cause of diseases primarily in children less than five years old. However, recent
studies have shown that the virus affects all age group, ranging from young to the elderly. In
addition, SaV has been detected in different samples, which include stool, foods and water that
possible to transmit the virus to human. In the past study, SaV was detected several polymerase
chain reaction (PCR)-based methods such as conventional, nested and real-time PCR. However,
these methods for detection of SaV have several limitations that are time-consuming, low
specificity and needs of expensive equipment. Therefore, development of detection methods is
important to identify more simply and rapidly than general PCR based method for diagnosis of
SaV. For these reasons, we used loop-mediated isothermal amplification (LAMP) assay to detect
SaV. In addition, we compared LAMP with conventional PCR about reaction time, specificity and
sensitivity in this study. As a result, LAMP assay showed that highly specificity and short reaction
time (within 1.5 hrs). Following LAMP assay, the amplified products were confirmed by restriction
enzyme fragment length polymorphism (RFLP) using restriction enzyme (TaqI). Therefore, we
suggest that LAMP assay is a simple, rapid and cost-efficient method for detection of SaV.

Keyword: LAMP, Sapovirus, PCR, RFLP, Diagnosis

[P06-023]
BAR GENE DETECTION IN GM RICE THROUGH QUICK AND EASY METHOD BY ULTRA-FAST
PCR WITH GENECHECKER™
Sanghyune Kim¹, Jinho Kim¹, Youngkwan Kim¹, Woncheoul Jang¹, Seonyeong Im¹, Nayeon Kim¹,
Dongjin Lee¹ and Minkyo Kang¹

¹Dankook University, Korea

The development of genetically modified (GM) rice is interested in picking up issues because rice
is one of the most important crops in the world. And GM rice has been made universities and
industry, etc. Especially, the Bar gene was introduced to increase the resistance to glufosinate.
Currently, PCR-based system is used detecting methods for Bar gene but more effective methods
are required. In this study, ultra-fast PCR assay with GENECHECKER™ (Gene system, Korea) was
used for detection of Bar gene. GENECHECKER™ is chip based platform for rapid detection of
DNA amplification. We used polymer chip named Rapi:chip, it has very thin and high heat
conductivity. For this reason, GENECHECKER is possible successfully performs 40 cycles within 20
min. As a result, the fast PCR assay showed sensitivity similar to the real-time PCR result, but is
more simple and quick (approximately 2 h). In conclusion, the ultra-fast PCR assay developed in
this study will facilitate simple and quick detection of Bar gene in GM rice. And that will use
point-of-care system for detection of variety genes associated with herbicide tolerance and
pathogen or insect resistance in GMOs.

Keyword: GM rice, Bar gene, real-time PCR, Ultra-fast PCR, GENECHECKER™

[P06-024]
DISCOVERY OF NOVEL MIRNA BIOMARKERS FOR UBIQUINOL-CYTOCHROME C REDUCTASE
BINDING (UQCRB) PROTEIN RELATED DISEASES
Ji Won Hong¹, Minjeong Ko¹, Jeong Eun Kim¹ and Ho Jeong Kwon¹

¹Chemical Genomics Global Research Lab, Korea

microRNAs (miRNAs) regulate target genes at the post-transcriptional level and can be utilized as
a biomarker for various diseases. Ubiquinol-cytochrome c reductase (UQCRB), the subunit of the
mitochondrial Complex III, was identified as a target protein of anti-angiogenic natural small
molecule: terpestacin. Pro-angiogenic activity of UQCRB was previously reported via phenotype
assay in UQCRB mutant cell lines showing a gain-of function phenotype. We recently found that
UQCRB mutant cell line has an activated cholesterol synthetic pathway by portraying
downregulation of cholesterol synthetic pathway targeting miRNA in UQCRB mutant cell lines.
Moreover, we revealed that UQCRB is increased in the tissues of patients with colorectal cancer, so
that UQCRB is closely related to colon cancer. We have selected 5 up-regulated miRNAs in UQCRB
mutant cell lines through miRNA and mRNA massive sequencing data. These miRNAs could be
used as miRNA biomarkers in colorectal cancer, a disease associated with UQCRB.

Keyword: UQCRB, microRNAs, biomarker, colorectal cancer

[P06-025]
INFLUENCE OF THE GENOMIC CONTEXT ON INTEGRATION SITE SELECTION BY HUMAN L1
RETROTRANSPOSONS
Tania Sultana¹ and Gael Cristofari¹

¹Université CôTe D'Azur, Inserm, Cnrs, Institute for Research On Cancer and Aging of Nice (IRCAN),
Nice, France

INFLUENCE OF THE GENOMIC CONTEXT ON INTEGRATION SITE SELECTION BY HUMAN L1
RETROTRANSPOSONS Tania SULTANA1,6, Dominic VAN ESSEN1,6, Oliver SIOL2, Marc BAILLYBÉCHET3, Claude PHILIPPE1, Amal MAKRINI4, Léo PIOGER4, Pilvi NIGUMANN1, Simona SACCANI1,
Jean-Christophe ANDRAU4, Nicolas GILBERT5, Gael CRISTOFARI1,* 1 Université Côte d'Azur,
Inserm, CNRS, Institute for Research on Cancer and Aging of Nice (IRCAN), Nice, France 2 CNRS,
Institut de Génétique Humaine (IGH), Montpellier, France 3 Université Côte d'Azur, Institut Sophia
Agrobiotech, Nice, France 4 CNRS, Institut de Génétique Moléculaire de Montpellier (IGMM),
Montpellier, France 5 Institut Pasteur of Shanghai, Inserm, Xuhui District, Shanghai, China 6 These
authors contributed equally Retrotransposons are mobile genetic elements that employ an RNA
intermediate and a reverse transcription step for their replication. Long INterspersed Elements-1
(LINE-1 or L1) form the only autonomously active retrotransposon family in humans. Although
most copies are defective due to the accumulation of mutations, each individual genome contains
an average of 100 retrotransposition-competent L1 copies, which contribute to the dynamics of
contemporary human genomes. L1 integration sites in the host genome directly determine the
genetic consequences of the integration and the fate of the integrated copy. Thus, where L1
integrates in the genome, and whether this process is random, is critical to our understanding of
human genome evolution, somatic genome plasticity in cancer and aging, and host-parasite
interactions. To characterize L1 insertion sites, rather than studying endogenous L1 which have
been subjected to evolutionary selective pressure, we induced de novo L1 retrotransposition by
transfecting a plasmid-borne activeL1 element into HeLaS3 cells. Then, we mapped de novo
insertions in the human genome at nucleotide resolution by a dedicated deep-sequencing
approach, named ATLAS-seq. Finally, de novo insertions were examined for their proximity
towards a large number of genomic features. We found that L1 preferentially integrates in the
lowly-expressed and weak enhancer chromatin segments. We also detected several hotspots of
recurrent L1 integration. Our results indicate that the distribution of de novo L1 insertions is non-

random both at local and regional scales, and pave the way to identify potential cellular factors
responsible for the targeting of L1 insertions.

Keyword: Repeat elements, Human L1 retrotransposons, Genomic features, Integration site
preferences, Deep sequencing

[P06-026]
DNA BINDING FLUORESCENT PROTEINS TO VISUALIZE GENETIC INFORMATION
Jihyun Park¹, Seonghyun Lee¹ and Kyubong Jo¹

¹Sogang University, Korea

Single molecule analysis of large DNA intrinsically provides a wide range of comprehensive
biochemical and genetic information. It would be attractive to directly interpret detailed
information simply through imaging under a fluorescence microscope. Here we developed a novel
approach to visualize detailed information of a large DNA molecule using DNA binding
fluorescent proteins. There are numerous DNA binding proteins in biological systems which
include transcription factor, polymerase, or histones. To visualize DNA sequences, we constructed
DNA binding fluorescent proteins by fusion of fluorescent proteins and DNA binding proteins.
With these, we generated genomic map and proved its applicability. In addition, it could be
applied to even shorter DNA sequences such as plasmids, which infers that it allows us to identify
target DNA. Furthermore, we verified that this approach is available not only in microfluidics but
also in other systems. Accordingly, imaging single DNA molecules using DNA binding fluorescent
proteins presents genetic information in an easy way and has a great potential of applications to
other proteins, DNA, and observation platforms.

Keyword: Single DNA molecule, Fluorescence microscopy, DNA binding protein, Fluorescent
protein, Genomic map

[P06-027]
ALTERED LONG NONCODING RNA PROFILE AFTER INTRACEREBRAL HEMORRHAGE
Jeong-Min Kim¹

¹Chung-Ang University Hospital, Korea

Background & Objective: We investigated the expression pattern of long noncoding RNAs from
two different animal models of intracerebral hemorrhage (ICH), and performed gene ontology
analysis to understand gene expression pattern after ICH. Methods: We harvested hemorrhagic
brain after 1, 3 and 7 days after ICH induction by sterotactic collagenase injection. After total RNA
extraction and quality control, long noncoding RNA (lncRNA) and messenger RNA (mRNA)
microarray analysis was performed by Agilent array platform comparing with normal control. The
expression patterns of RNAs from collagenase induced ICH model were validated from autologous
blood injection ICH model, and the significantly altered lncRNAs from microarray data were
validated by quantitative reverse transcriptase polymerase chain reaction. Gene ontology analysis
and pathway analysis were performed with differentially expressed mRNAs after ICH. Results:
Among 13661 studied lncRNAs, 83, 289, 401 lncRNAs were significantly elevated, while 52, 489,
786 lncRNAs were downregulated after 24 hours, 3 days and 7 days after collagenase induced ICH,
respectively. The most upregulated lncRNA after one day from both ICH models is NR_027324,
which remained elevated until 7 days after ICH. Gene ontology analysis revealed that mRNAs
related to immune related biological processes such as immune response, immune system process
and defense response, extracellular region as cellular component and chemokine receptor/protein
binding as molecular function are upregulated after ICH. Conclusion: This study illustrates
expression pattern of lncRNAs following ICH and found that NR_027324 is consistently
upregulated as an acute reactant from different ICH models.

Keyword: long noncoding RNA, intracerebral hemorrhage, NR_027324

[P06-028]
PROTEOMIC ANALYSIS OF UROTHELIUM OF RATS WITH DETRUSOR OVERACTIVITY INDUCED
BY BLADDER OUTLET OBSTRUCTION
Edmond Changkyun Park¹, Seung Il Kim¹, Sang-Yeop Lee¹, Sungho Yun¹, Minji Lee¹, Ju Hyun Shin²
and Gun-Hwa Kim¹

¹KBSI, Korea, ²Chungnam National University, Korea

Overactive bladder (OAB) syndrome is a condition that has four symptoms: urgency, urinary
frequency, nocturia, and urge incontinence and negatively affects a patient’s life. Recently, it is
considered that the urinary bladder urothelium is closely linked to pathogenesis of OAB. However,
the mechanisms of pathogenesis of OAB at the molecular level remain poorly understood, mainly
as a result of lack of modern molecular analysis. The goal of this study is to identify a potential
target protein that could act as a predictive factor for effective diagnosis and aid in the
development of therapeutic strategies for the treatment of OAB syndrome. We produced OAB in a
rat model and performed the first proteomic analysis on the mucosal layer (urothelium) of the
bladders of sham control and OAB rats. The resulting data revealed the differential expression of
355 proteins in the bladder urothelium of OAB rats compared to sham subjects. Signaling
pathway analysis revealed that the differentially expressed proteins were mainly involved in the
inflammatory response and apoptosis. Our findings suggest a new target for accurate diagnosis of
OAB that can provide essential information for the development of drug treatment strategies as
well as establish criteria for screening patients in the clinical environment.

[P06-029]
ESTABLISHMENT OF THE EFFECTIVENESS OF THERAPY ASTHMA WITH LEUKOTRIENE
RECEPTOR ANTAGONISTS DEPENDING ON ILE105VAL POLYMORPHISM GENE GSTΠ1
Shukhrat Ziyadullaev¹ and Feruz Ahmedov²

¹Tashkent State Dental Institute, Uzbekistan, ²Diagnostic Center “Doctor Aralov Medical”,
Uzbekistan

Currently, the most promising for clinical practice and one of the applied tools of personalized
medicine is a pharmacogenetic testing. Of particular interest is a group of drugs used primarily in
the pharmacotherapy of asthma and allergic rhinitis - leukotriene receptor antagonists (LTRA).
However, published data suggest that patients with asthma are characterized by individual
sensitivity to LTRA. The mechanism of resistance is not clear. Consequently, we studied the
effectiveness of treatment of asthma with fixed dosages of montelukast in patients with different
allelic variants of the gene glutathione S-transferase π (GSTπ1). Accordingly, we performed
genotyping of polymorphic locus Ile105Val of GSTp1 gene and studied the distribution of
frequencies of alleles and genotypes in patients with asthma in the Uzbek population. Patients
with asthma who received montelukast in a complex therapy were divided into 3 groups
depending on the polymorphic allelic variant of the GSTπ1 gene being studied. To assess the
effect of antileukotriene therapy on the improvement of asthma symptoms in patients, we
estimated the difference: between FEV1 before taking montelukast in a hospital with the patient's
FEV1 after 10 days, before discharge from the hospital. The results of the study indicate that the
heterozygous carriers of the FEV1 alleles are significantly more approximately 1.4 time compared
to the carriers of the normal allelic variants. Thus, it can be assumed that the presence of
Ile105Val

alleles

in

the

patients'

genotype

is

accompanied

by

pharmacodynamic effect of montelukast on cysteinyl leukotriene receptors.

Keyword: Asthma, Pharmacogenetic tests, GSTπ1, LTRA, Treatments
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[P06-030]
CHARACTERIZATION OF ANDROGEN RECEPTOR SIGNALING PATHWAY REGULATED BY
ANDROGEN AND PROTEIN KINASE A IN PROSTATE CANCER
Bo Seul Song¹ and Jae Kyung Myung¹

¹Graduate School of Cancer Science and Policy, National Cancer Center, Korea

Androgen receptor (AR) plays an important role in prostate cancer development and the
activation of the AR signaling cascade is critical for survival and progression. The AR can be
activated by the binding with androgen as well as through a variety of protein kinases, including
cyclic AMP-dependent protein kinase A (PKA). Inhibition of the AR activity is still one of the
effective treatment options for advanced prostate cancer patients and EPI-001, the second
generation AR antagonist, has shown the significant inhibitory effect on tumor growth and cancer
progression. Here, we investigated the differences in proteomes associated with androgen- and
PKA- induced conditions in VCaP prostate cancer cells. In addition, the effect of EPI-001 targeting
the N-terminal domain of the AR was assessed to investigate whether the differences in observed
protein expression were directly affected by AR-mediated mechanisms. Differential patterns of
protein expression in prostate cancer cells treated with EPI-001 followed by DHT or foskolin were
quantified and eleven protein spots with significant expression changes among five groups were
identified by mass spectrometry analysis. Functional information of identified proteins has
revealed that most of proteins were involved in metabolic process and have the molecular
function of catalytic activity. There is very little information available concerning the possible
involvement of identified proteins in androgen signaling pathway. However, most of proteins were
known to be associated with cancer disease and the mRNA and protein expression of selected
proteins were validated, which offer new clues as an effector molecules in prostate cancer
development. Aberrant protein levels may reflect molecular changes significantly regulated by
androgen and/or PKA signaling pathways which may ultimately play a role in prostate cancer
progression and provide the possible molecular mechanism of the AR activation in CRPC.

Keyword: Androgen, Androgen receptor, Castration-resistant prostate cancer, Prostate cancer,
Proteome

[P06-031]
ASSOCIATION BETWEEN A POLYMORPHIC VARIANT GENE FCΕRI AND ALLERGIC ASTHMA IN
THE UZBEK POPULATION
Shukhrat Ziyadullaev¹, Feruz Ahmedov², Nematilla Aralov³ and Mirgolib Rakhimov³

¹Tashkent State Dental Institute, Uzbekistan, ²Diagnostic Center “Doctor Aralov Medical”,
Uzbekistan, ³Samarkand State Medical Institute, Uzbekistan

Molecular and cellular mechanisms for the realization of allergic conditions have been quite well
studied today. An important role here belongs to the factors of antigen recognition and humoral
immune response, receptors of mediators and enzymes of metabolism of inflammatory mediators.
The main moment of allergic activation of mast cells and basophiles is the involvement to the
process of high-affinity receptors for the Fc-fragment of IgE. The high affinity receptor for IgE on
mast cells and basophils is designated as the first type receptor for IgE: FcεRI. The interaction of
elevated levels of antigen-specific IgE with FcεRI plays a central role in the pathogenesis of allergic
diseases. The purpose of the study was to establish the distribution of frequencies of alleles and
genotypes of the polymorphic version of the FcεRIβ gene in the population of patients with
allergic asthma and to determine the contribution to predisposition to the disease in the Uzbek
population. For implementation task of research, the was genotyped 109th position of the
polymorphic variant of the FcεRIβ gene in a contingent of 103 patients with allergic asthma and
46 healthy persons of Uzbek nationality. Verification of the diagnosis of asthma was carried out
according to the international classification WHO and in conformity with the diagnostic criteria of
GINA. The nationality was determined by the passport data and taking into account the pedigree
in three generations of the proband. The material for the study was DNA samples of patients with
asthma and practically healthy people of Uzbek nationality. We used polymerase chain reaction restriction fragment length polymorphism (PCR-RFLP). In the analysis of allele frequencies of the
alleles 109C/T polymorphism gene of the FcεRIβ, it was found that the allele 109T in the group of
patients with allergic asthma occurs significantly more often than in the group of practically
healthy persons (79.1% compared to 46.7%, respectively, χ2=26.0; p=0.000, OR=3.12). In the study
of polymorphism of genotypes, the frequency of the homozygous version of the 109T / T gene in
the group of patients with allergic asthma is significantly higher than the control group of healthy
individuals (64.1% vs. 32.6%, respectively, χ2=11.45, p=0.0007; OR=3.68). At the same time, the
frequency of the homozygous variant 109C/C in the group of allergic asthma patients was

significantly lower than the level typical for the healthy part of the population (5.8% compared to
39.1%). The frequency of the heterozygous variant 109C/T of the FcεRIβ gene in this group of
patients did not differ much from the control group. Thus, the revealed associations of 109C/T
polymorphism of the FcεRIβ gene with the disease indicate that the markers of increased risk of
developing an allergic form of asthma in the Uzbek ethnic population are the genotype FcεRIβ109T/T and the allele FcεRIβ-109T, low-risk markers genotype FcεRIβ-109C/C and allele FcεRIβ109C.

Keyword: Asthma, Predisposition, FcεRIβ, Allele, Genotype

[P06-032]
A NOVEL DNA BINDING FLUORESCENT PROTEINS FOR OBSERVATION OF LARGE DNA
MOLECULES
Eunji Shin¹, Woojung Kim¹ and Kyubong Jo¹

¹Sogang University, Korea

Microscopic visualization is one of the most efficient methods to obtain a massive amount of
genetic and biochemical information stored in genomic DNA molecules. And there are some
efforts to visualize large DNA molecules with site-specific fluorescent protein-DNA binding
proteins, but most of them recognize 19 or more nucleotides. DNA binding proteins with long
target sequence have too rare binding sites, so it is not suitable for single molecule observation
system. Here, we constructed new fluorescent protein-DNA binding proteins (FP-DBPs) which
recognize short-length nucleotides. Unlike our expectation, this FP-DBP binding differently
behaved on DNA, but it provided a unique and useful fluorescent intensity pattern for visualizing
single large DNA molecules. This can be a new DNA physical mapping method. Moreover, it
provided some advantages for real-time monitoring of biochemical reactions. First, these new FPDBPs can withstand the high ionic strength condition required for most biochemical reactions.
Second, a unique 3D structure of them allows to bind DNA molecules strongly, so we can get
clear DNA images from fluorescent microscope with little background noises. Therefore, we
demonstrated restriction enzymatic reaction after making positional information on tethered DNA
molecules under high salt concentration. This makes it possible to directly determine genome
specific positional information.

Keyword: Fluorescent protein-DNA binding proteins, Fluorescent microscope, Real-time monitoring,
DNA mapping

[P06-033]
MITOCHONDRIAL DYNAMICS - NUCLEAR COMMUNICATION IN DNA DAMAGE RESPONSE
Oanh Nguyen Thi Kim¹, Sunwoo Min¹, Jae-Hoon Ji¹ and Hyeseong Cho¹

¹Medicine School of Ajou University, Korea

Mitochondria are dynamic organelles essential for the life and death of the cells. The dynamic
nature of mitochondria allows them to organize a network of organelles that dynamically fuse and
divide. Mitochondrial morphology determined by the equilibrium between fusion and fission
processes, is controlled by family of “mitochondrial shaping” proteins, including hFis1, Drp1,
MFN1/2 and Opa1. In response to cellular stress, signaling cascades require tight coordination
between the nucleus and mitochondria to adapt the ever-changing cellular milieu. We previously
reported that mitochondria elongation induced by hFis1, a mitochondria fission factor, depletion
triggered nuclear accumulation of γ-H2AX. This was accompanied with a significant reduction in
cell cycle regulators that triggered cellular senescence. So far, how mitochondria dynamics
communicates with nuclear genome remained unknown. Here, we showed that mitochondria
fragmentation induced by MFN1 depletion destroyed γ-H2AX accumulation under DNA damage
whereas re-expression of MFN1 restored the γ -H2AX. Also, we investigated that the incomplete γ
-H2AX accumulation results from the response to defect in ATM signal in MFN1 depleted cells.
Mechanistically, we found that the specific-kinase activation was significantly reduced in MFN1
knockout cells and γ-H2AX accumulation can be mediated by this kinase activation associated
ATM phosphorylation under DNA damage response. Accordingly, mitochondrial fission induced by
MFN1 depletion or hFis1 overexpression attenuates the homologous recombination and NHEJ of
DNA repair mechanisms. Together, these findings provide a novel function of mitochondrial
dynamics in the maintenance of genomic integrity under DNA damage.

Keyword: DNA damage signaling, Mitochondria fission, Genome integrity, Mitochondrial dynamics,
ATM

[P06-034]
TARGETED VARIANT DETECTION FROM SOLID/LIQUID BIOPSY SAMPLES OF CRC PATIENTS
FOR RAPID CLINICAL APPLICATION
Min-Jung Kim¹, Hwang-Phill Kim², Yoojoo Lim³, Tae-You Kim³ and Young-Joon Kim¹

¹Yonsei University, Korea, ²Graduate School of Convergence Science and Technology, Seoul
National University, Korea, ³Seoul National University Hospital, Korea

DNA isolated from solid biopsy tumor samples has been widely studied to characterize cancer
traits and define mutational signature of cancer contributing to the huge progress of
understanding cancer. cell-free DNA(cfDNA) isolated from plasma of cancer patients’ blood
samples has been getting the limelight as non-invasive liquid biopsy samples. cfDNA is one of the
types of truncated DNA secreted from cells through various cell death mechanisms such as
apoptosis and necrosis, circulating in the bloodstream and various body fluids. Several aspects
recently discovered about cfDNA in tumor patients is making cancer research more interesting.
First of all, the quantity of cfDNA from the normal individuals and tumor patients are different.
The plasma of tumor patients contains much more cfDNA than that of the normal people does.
Secondly, changes of cfDNA quantity can be observed through tumor stages, before and after the
surgery. In addition, genetic and epigenetic modification of the genome of primary and
metastasized tumor can be retained in the genome of cfDNA molecules. In order to focus on
specifically mutated genomic regions in colorectal cancer(CRC) patients, we adopted targeted
sequencing techniques. We are about to finish manual curation of target genes and genomic
regions including actionable targets, highly mutated genes, and promoter and enhancer regions in
colorectal cancer. Targeted sequencing is a useful method to target a lot of genomic regions of
interest simultaneously to profile genomic variations in cancer samples. There are two types of
targeted sequencing methods; amplicon sequencing and hybrid capture sequencing. To be more
specific, targeted amplicon sequencing(Tam-seq) is a technique to detect simple nucleotide
variants(SNVs) based on the generation of amplicon of target regions. These days, unique
molecular ID (UMI) technique is applied to Tam-seq to minimize the PCR bias and sequencing
error. Targeted hybrid capture sequencing, on the other hand, is based on the hybridization of
designed probes to the target genomic regions for the detection of SNV, copy number
variation(CNV), indel and fusions. Randomly sheared genomic DNA molecules are then hybridized
and isolated via magnetic beads. Both targeted sequencing techniques can be adapted to various

sequencing platforms not only by next-generation sequencing platforms that generate bulk
sequencing data such as Illumina, Ion Torrent® and Oxford Nanopore® sequencing, but also by
single-cell sequencing platforms. By the detection of genomic alterations of biopsy samples, we
are expecting to develop a clinical report system for clinicians to check the sequencing results in
the fastest and easiest way. The information of mutation analyses including mutational signature
of actionable targets will help clinicians to make a decision about the way of treatment for each
patient, which would be a fundamental goal of precision medicine. Furthermore, the discovery of
novel prognostic and predictive markers is expected to forecast the survival rates, responses of
the patients after the treatment of immunotherapies, chemotherapies and the radiation therapies.

Keyword: cfDNA, targeted sequencing, SNV, Variant, Precision Medicine

[P06-035]
ANALYSIS OF THE INSERTIONAL VARIANTS FROM 1KGP MULTI-ETHNIC DATASETS
Young-Gun Lee¹, Jin-Young Lee¹ and Young-Joon Kim¹

¹Yonsei University Severance Hospital, Korea

Unbiased detection of Insertion variants relative to the reference genome has been difficult owing
to the short read length of next-generation sequencing. Although long read sequencing platforms
have been developed and proven to accurately detect large insertions, the multi-ethnic datasets
are limited to short-read NGS data. Therefore, We tried to deal with this issue by accurately
detecting the breakpoints and nearby sequences. Through local assembly of OEA(one-end
anchored) read pairs, whose one end is properly mapped and the other is improperly mapped, we
could achieve the sensitivity comparable to other tools(ANISE, MindTheGap, and PopIns) with
lower FDR based on simulation data. We next applied this framework to the multi-ethnic 1KGP
WGS dataset. We discovered common insertions and ethnic-specific insertions with identical
breakpoints between individuals. We also found that a large portion of the insertions are mapped
to primate genomes, which suggests that the insertions could be virtually retention of ancestral
DNA segments. Most of the insertions fall in noncoding regions, introns and repeat elements, but
a small portion overlaps with enhancer elements defined by ENCODE and FANTOM5 projects.
Genes associated with FANTOM5 enhancers overlapping a subset of the called insertions show
enrichment in antigen representation, MHCII complex, and autoimmune diseases, which suggests
those insertions could be involved in the susceptibility of those diseases by modulating the
expression of the related genes.
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[P06-036]
ESTIMATING TUMOR MICROENVIRONMENT BY TRANSCRIPTOME-BASED DECONVOLUTION
IN HEPATOCELLULAR CARCINOMA
Hyeran Shim¹, Jungwoo Lee¹, Jinyoung Lee¹, Minhyeok Jung¹ and Youngjoon Kim¹

¹Yonsei University, Korea

Upon the formation of tumors, they form tumor microenvironment (TME) by modifying their
interactions with surrounding mesenchymal cells to support their survival and progression. TME
contributes to inter- or intra-heterogeneity of cancers, which hampers the treatments trials.
Especially, immune cells are involved in progression and/or suppression of tumor growth and,
therefore, understanding of immune infiltration would shed lights on treatment approaches of
cancers. Immune infiltration is particularly of great importance, in that 90% of HCC are preceded
by cirrhosis due to chronic hepatitis. Therefore, we analyzed populations and proportions of
immune cells in TCGA and Korean HCC cohort by CIBERSORT, a deconvolution method that
utilizes bulk tissue RNA-seq, and discovered clinically associated subgroups based on immune cell
proportions. We conducted the deconvolution of bulk tissue RNA-seq data of 317 TCGA LIHC
cohort into 22 immune cell types and the hierarchical clustering of the absolute immune score
resulted in 3 groups with different degrees of immune infiltration. Survival analysis of those
groups shows that a group with high extent of immune infiltration is associated with better
clinical prognosis. We also performed the deconvolution of Korean HCC cohort transcriptome and
found the similar patterns of stratification into 3 groups. This finding would help the future effort
of discovering diagnostic and prognostic markers of cancers.

Keyword: Hepatocellular carcinoma (HCC), Tumor microenvironment (TME), Immune infiltration,
Deconvolution, CIBERSORT

[P06-037]
PROTEOMIC ANALYSIS OF ACUTE MYELOID LEUKEMIA-DERIVED EXTRACELLULAR VESICLES
Hyosoen Kim¹, Kwangpyo Kim¹, Yong Park² and Ka-Won Kang²

¹Kyunghee University, Korea, ²Korea University Hospital, Korea

Acute myeloid leukemia (AML) is a malignant disease categorized by blocking monocyte
differentiation and maturation as hematopoietic cells. AML is divided into 8 subtypes according to
French-American-British (FAB) classification which mainly depends on cell maturity and
differentiation. Extracellular vesicles (EV) are known to perform critical physiological and
pathological functions as an emerging of communication in mammalian cells. Only a few
proteomic studies on subtype-specific AML have been reported. As EVs perform multifaceted
pathological functions in intercellular signaling and communication, it is essential to profile and
compare EV-proteome changes for understanding the pathophysiology of AML differentiation. To
elucidate the proteomic characteristics of the EVs from AML, we isolated EVs from human dermal
fibroblast, human bone marrow-derived mesenchyme stem cells and AML such as acute
promyelocytic leukemia (HL60), acute myelomonocytic leukemia (KG-1), and acute monocytic
leukemia

(THP-1).

Proteome

profiles

of

isolated

EVs

were

analyzed

by

using

liquid

chromatography-tandem mass spectrometry (LC-MS/MS) analyses. A total of 1554 proteins were
identified in all groups. It is worthy to note that the commonly identified proteins were enriched
in the cellular components of extracellular exosome and membrane, and engaged in the pathways
of leukocyte surface antigen as well as myeloid-associated differentiation. EV proteins from
different cell types revealed differentially expressed proteins. We compared each group of
proteomes and observed changes in leukocyte-genesis mechanism and proteoglycan mechanism
in AML that could explain differentiation of AML from the bone marrow. Our study might help to
understand the intracellular/extracellular of AML differentiation pathways that could explain
physiological regulation factors in AML groups.
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[P06-038]
QUANTITATIVE PROTEOME ANALYSIS OF MOUSE LUNG TISSUE INFECTED INFLUENZA VIRUS
TO INVESTIGATE THE FUNCTION OF VIRAL PB1-F2 PROTEIN
Joon Won Lee¹, Hong Seok Kang², Kyun-Hwan Kim² and Kwang Pyo Kim¹

¹Kyung Hee University, Korea, ²Konkuk University of School of Medicine, Korea

Influenza virus is one of menacing virus. According to statistics by World Health Organization
(WHO), Influenza virus kills nearly 250000 to 500000 people annually, and cyclical pandemic gave
people great damage like Spanish flu (1918) or Swine flu (2009). To reduce this damage, people
found anti-influenza material but mutant strains which have resistance to drug were appeared.
Therefore, we would like to find host proteome that central role proteins effect to whole viral life
cycle using quantitative mass spectrometry. By employing TMT method, we profiled and measured
globally changed proteins in mouse lung tissue infected influenza virus existed or absented PB1F2 protein, which known as one cause of influenza pathogens. As a result of profiling, many
proteins changed their own expression level, especially uncoupling protein 1 (UCP1) was observed
interesting change by existence or absence PB1-F2 protein, so we indirectly confirmed this result
on the authority of measuring mRNA expression level and protein level using traditional
biochemical method. Thereafter, we observed the effect of UCP1 protein to influenza virus in vitro
using RNAi and in vivo.
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[P06-039]
PROFILING OF GLOBAL PROTEOME AND SERIAL POST-TRANSLATIONAL MODIFICATIONS OF
THREE SINGLE GENE KNOCKED-OUT LIVER TISSUES
Jae Min Lim¹, Seung Chol Park¹, Hye Sook Han², Da Hee Choi², Seung Hoi Koo² and Kwang Pyo
Kim¹

¹Kyung Hee University, Korea, ²Korea University, Korea

Post-translational modifications (PTMs) are the significant modifications of proteins which have
significant roles as the key-factors to regulate the function of each protein. In particular,
gluconeogenesis in liver is markedly affected by both phosphorylation and acetylation. Three
genes, CRTC2, PRMT1, SMEK2, the key regulators of glucose metabolism and gluconeogenesis,
were knocked-out from mouse-liver to investigate the effect of these three genes on the
gluconeogenesis process. For this study, proteins were extracted from mouse (n=3) liver tissues
and tryptic digestion was performed followed by isotope labeling with Tandem Mass Tag (TMT).
Global profiling and phosphopeptide enrichment were carried out by using immobilized-metal
affinity chromatography (IMAC) method. Next, serial acetylated peptide enrichment was
performed by using acetyl lysine antibody bead. Further, samples were analyzed by using LCMS/MS where the results showed a total of 6710 proteins from which 8270 phosphosites and
5374 acetylated sites were found. GOBP and protein-protein interaction network analysis has been
implemented, and It is observed that the lipogenesis was decreased in CRTC2 knocked-out
models.

Keyword: proteoimcs, LC-MS/MS, PTMs (post-translational modifications), gluconeogenesis

[P06-040]
PROTEOMIC ANALYSIS REVEALS THE CORRELATION BETWEEN BOAR SEMINAL PLASMA
PROTEINS AND AZOOSPERMIA
Yu-Tung Jiang¹, Yu-Min Yang¹, Ching-Yu Lin², Ming-Cheng Chen¹ and Wei-Jung Chen¹

¹National Ilan University, ²Taipei Medical University

Seminal plasma, the fluid that together with mammalian spermatozoa forms the semen, is a
complex mixture of secretions originated from testis, epididymis and male accessory sexual glands.
It has been reported that seminal plasma proteins play critical roles in sperm fertilizing ability. The
present study was conducted to reveal the correlation between boar seminal plasma proteins and
azoospermia by using proteomic approaches. Semen samples were collected from 12 adult boars
and subjected to evaluation of semen quality (total sperm number, motility, morphology and
maturation rate), then categorized into normal and azoospermia groups based on sperm
concentration. Seminal plasma was obtained by centrifugation and the proteins were extracted
using 9x volumes of 11% trichloroacetic acid/acetone, followed by centrifugation, washing by
acetone and 95% ethanol, and then dried by SpeedVac concentrator. Protein samples were
reconstituted in rehydration buffer, quantified and then analyzed by two-dimensional gel
electrophoresis. Twelve protein spots showed significantly altered expression levels were subjected
to liquid chromatography-electrospray ionization Orbitrap-tandem mass spectrometry and
bioinformatics analysis. The protein components with higher expression in the normal group were
lactadherin, heat shock 70k-Da protein (Hsp70), phosphatidylethanolamine-binding protein 4
(PEBP4), alpha-enolase (ENO1), epididymal-specific lipocalin-5 (Lcn5), complement factor H and
spermadhesin/porcine seminal protein-I (PSP-I), while those with higher expression levels in the
azoospermia group were IgG Fc-binding protei, inhibitor of carbonic anhydrase, hexosaminidase B
(β-Hex) and major seminal plasma glycoprotein PSP-I precursor. Among them, lactadherin, Hsp70,
PEBP4, Lcn5, inhibitor of carbonic anhydrase and complement factor H are directly related to male
spermatogenesis. We therefore propose that the abnormal expression level of these proteins may
be closely related to boar azoospermia.

Keyword: proteomics, seminal plasma, adult boar, azoospermia

[P06-041]
TELOMERIC REPEAT-BINDING FACTOR 1 MODULATES EXPRESSION OF TELOMERE REPEATCONTAINING RNA
Yoojung Choi¹, Joong Sub Choi², Jaeman Bae², Won Moo Lee² and Bong-Kyeong Oh²

¹Hanyang University Graduate School of Biomedical Science and Engineering, Korea, ²Hanyang
University College of Medicine, Korea

Telomeres are transcribed into a long noncoding RNA referred to as the telomeric repeatcontaining RNA (TERRA). TERRA is implicated in the maintenance of telomere integrity and
heterochromatin. Regulatory mechanism of TERRA, however, is largely unknown. To find a clue to
TERRA regulation, several telomere binding proteins such as telomeric repeat-binding factor 1
(TRF1), TRF2, and PinX1 were ectopically expressed in HeLa and TERRA level was measured by
qRT-PCR. Overexpression of TRF1 leads to increased TERRA level, more than two-folds compared
to that of vector, while excess of TRF2 or PinX1 showed no effect. Interestingly, TERRA was
stabilized when TRF1 was overly expressed. Analysis of TRF1 deletion mutants revealed that
mutants incapable of telomere binding also led to TERRA upregulation. This indicates that
telomere binding of TRF1 may not be required for TERRA upregulation. Our results suggest that
TRF1 may positively regulate TERRA level by increasing TERRA stability and that TRF1-mediated
TERRA regulation may not take place on telomeres.

Keyword: Telomere, TERRA, TRF1, Shelterin

[P06-042]
INCREASED TELOMERE TRANSCRIPTS UPON TREATMENT OF ETOPOSIDE, A DNA DOUBLE
STRAND BREAK INDUCER, IN HELA
Bong-Kyeong Oh¹, Yoojung Choi², Joong Sub Choi¹, Jaeman Bae¹ and Won Moo Lee¹

¹Hanyang University College of Medicine, Korea, ²Hanyang University Graduate School of
Biomedical Science and Engineering, Korea

Telomere is crucial for the maintenance of genome integrity and transcribed into a long noncoding RNA (telomere repeat containing RNA, TERRA) which involves in telomere protection.
Etoposide, a potent anti-cancer therapeutic drug, stabilizes the covalent DNA-topo II complex and
induces DNA strand breaks. In this study, we analyzed telomere integrity in the presence of
etoposide in HeLa. Telomere length, TERRA, and telomere damage was analyzed in cells treated
with etoposide for various hours. Etoposide treatment leads to increased TERRA level and
induction of telomere damage. However, telomere length and TRF2, an important factor of
telomere protection, binding to telomere remained unchanged. In summary, etoposide-induced
telomere damage was unlikely to be due to either loss of telomere sequences or telomere
uncapping caused by reduced TRF2 on telomere. A possible association between telomere
damage and TERRA induction is suggested although the mechanism remains elusive. Further
study is required to find a possible relationship between transcriptional activation and changes in
chromatin structure at telomere.
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[P06-043]
MUTATION PROFILING OF TUMOR CELLS FROM FFPE LUNG ADENOCARCINOMA USING
DEPARRAY SORTING TECHNOLOGY
Ji Won Lee¹, Jong-Yeon Shin² and Jeong-Sun Seo¹

¹Seoul National University, Korea, ²Macrogen, Korea

Formalin-Fixed Paraffin-Embedded (FFPE) tissues have been utilized as a standard method for
diagnostic in pathology laboratories. However admixture of unwanted tissues and low fraction of
wanted tumor tissues have been critical factors to diagnose accurate cancer. To explore these
challenges, we sorted homogenous tumor sub-population in lung adenocarcinoma FFPE tissues
via DEPArray technology, new cell sorting technology, and analyzed variants from next generation
sequencing (NGS). We compared targeted sequencing data of unsorted cells and of sorted cells in
FFPE and consequently obtained 4 times improved sensitivities in sorted cells than unsorted cells.
We also revealed total 179 variants, including 35 tumor specific variants from sorted sample while
41% of tumor specific variants were not detected in unsorted cells. By using this method, We also
identified 34 tumor-specific somatic mutations including in sorted pure lung adenocarcinomas.
Together, our data indicate that more accurate and critical data are made for the cancer diagnosis
by DEPArray technology and NGS method. These data suggest that sequencing data of sorted
pure tumor cells provides a rational basis for designing novel therapeutic approaches.

Keyword: Next Generation Sequencing, Heterogeneity of FFPE, Pure cell sorting, Novel mutation

[P06-044]
SINGLE NUCLEOTIDE POLYMORPHISMS (SNPS) OF DNA BASE EXCISION REPAIR GENES APE1,
XRCC1 AND OGG1 ASSOCIATED TO BREAST CANCER AMONG FILIPINO WOMEN
Jennelie Manaog¹, Chrisha Montemaayor¹, Camille Rose De Guzman¹, Jeanne Terese Cu¹ and
Gladys Bathan¹

¹University of Santotomas, Philippines

Breast cancer is one of the most common cancers in the Philippines that one in every thirteen
Filipino women is expected to develop it in her lifetime according to the Philippine Society of
Medical Oncology. Exposure to various endogenous and exogenous mutagens or carcinogens play
a critical role in the development of breast cancer. The exposures can lead to DNA damage which,
if remained unrepaired, may result in genetic instability and unregulated cell growth, and
eventually breast cancer. Base Excision Repair (BER) is a DNA damage repair by which a cell
identifies and corrects damage to the DNA molecules that encode its genome to ensure its
integrity required for its normal function. The 8-oxoguanine DNA glycosylase (OGG1), apurinic or
apyrimidinic endonuclease 1 (APE1), and X-ray repair cross-complementing group 1 protein
(XRCC1) are the three key enzymes in BER pathway and polymorphic variants of these genes have
been reported to be responsible for functional changes at the protein level which may be related
to cancer risk. Single nucleotide polymorphism is the most common type of genetic variation
among people which help scientist locate genes associated with different diseases including
cancer, thus, they can act as biological markers. Genetic biomarkers can be used for cancer
monitoring,

safety,

diagnosis,

susceptibility

or

risk,

prognosis,

epidemiology,

and

pharmacodynamic response. The objectives of this study are to determine the genetic variants in
APE1, XRCC1, and OGG1 genes related to breast cancer and the efficacy of the published DNA
primers targeting the genes with breast cancer. Genetic polymorphisms were detected by using
PCR-CTPP (PCR with confronting two-pair primers) and analysis was done by using agarose gel
electrophoresis. The efficacy of the published primers was effective in PCR-CTPP where each gene
could either have two bands or three bands corresponding to either homozygous or heterozygous
alleles respectively. OGG1 Ser326Cys, XRCC1 Arg399Gln and APE1-141T/G showed protective
effects against breast cancer. No statistical significance found in OGG1 Ser326Cys, XRCC1
Arg399Gln and APE1-141T/G among Filipino women. While for APE1 Asp148Glu gene,
heterozygous GT and combined GT + TT showed protective effects against breast cancer (OR of

0.5123 and 60.26). Homozygous GG for APE1 Asp148Glu gene showed statistical significance (P =
0.0339) and high risk for breast cancer (OR =1.3636)

Keyword: Base excision repair, single nucleotide polymorphisms, breast cancer, genetic variants,
PCR-CTPP

[P06-045]
GENOME-WIDE METHYLATION PROFILING USING METHYL-CPG-BINDING DOMAIN
SEQUENCING IN THREE TYPES OF CANINE MAMMARY GLAND CANCER TISSUES
A-Reum Nam¹, Kang-Hoon Lee¹ and Je-Yeol Cho¹

¹College of Veterinary Medicine, Seoul National University, Korea

DNA methylation play a crucial role in regulating gene expression and aberrant modification in
response to environment has been reported in various diseases such as cancer. Changes in DNA
methylation pattern occur at the early stage of carcinogenesis and are very cancer cell specific.
Dogs, as a companion animal, closely share many environments with human. There have been
many studies revealed canine mammary gland tumor show the high similarity with human breast
cancer. Although there are many benefits of comparative cancer studies using companion dogs,
there is no comprehensive database for the methylation profiles in dog mammary gland cancer
yet. In this study, we performed genome-wide DNA methylation profiling in dog mammary gland
cancer tissues and paired adjacent normal tissues by using methyl-CpG binding domain protein
sequencing (MBD-seq). The promoter methylation profiling followed by hierarchical clustering
reveals significant differences in CpG methylation in dynamic genomic regions among three types
of dog mammary gland cancer. We found differentially methylated regions (DMRs) in mammary
gland cancer tissues compared to adjacent normal tissues and, also identified canine mammary
gland cancer-specific methylated genes. Integration with RNA-seq performed in the same set of
cancer and adjacent normal tissues demonstrated that hypermethylated CpG promoter regions
was negatively correlated with the gene expression level. Our findings give an opportunity to
identify useful diagnostic methylome biomarkers of dog mammary gland cancer and offer a
valuable resource to further study on human breast cancer.

Keyword: Canine mammary gland cancer, Comparative study, CpG Island Promoter, Differentially
methylated regions (DMRs), Methyl-CpG binding domain protein sequencing (MBD-seq)

[P06-046]
SIGNATURES OF PHOTO-AGING AND INTRINSIC AGING IN SKIN WERE REVEALED BY
TRANSCRIPTOME NETWORK ANALYSIS
Byuri Cho¹, Seong-keun Yoo² and Jeong-sun Seo¹

¹Seoul National University Graduate School, Korea, ²Macrogen Inc., Korea

There are various factors that alter physiological characteristics in skin. Elucidating the underlying
mechanism of transcriptional alterations by intrinsic and extrinsic factors may lead us to
understand the aging process of skin. To identify the transcriptomic changes of the aging skin, we
analyzed publicly available RNA sequencing data from Genotype-Tissue Expression (GTEx) project.
GTEx provided RNA sequencing data of suprapubic (n=228) and lower leg (n=349) skins, which
are photo-protected and photo–damaged. Using differentially expressed gene analysis and
weighted gene co-expression network analysis, we characterized transcriptomic changes due to
UV exposure and aging. Genes involved in skin development such as epidermal differentiation
complex component (SPRR and LCE families), vasculature development (TGFBR1, TGFBR2, TGFBR3,
KDR, FGF2, and VEGFC), and matrix metalloproteinase (MMP2, MMP3, MMP8, MMP10, and
MMP13) were up-regulated by UV exposure. Also, down-regulated lipid metabolism and
mitochondrial biogenesis were observed in photo-damaged skin. Moreover, wound healing
process was universally down-regulated in suprapubic and lower leg with aging and further
down-regulation of lipid metabolism and up-regulation of vasculature development were found as
photo-aging signatures. In this study, dynamic transcriptomic alterations were observed in aged
skin. Hence, our findings may help to discover a potential therapeutic target for skin rejuvenation.

Keyword: RNA sequencing, Transcriptome, Aging, Intrinsic-aging, Photo-aging

[P06-047]
TRANSCRIPTOME NETWORK ANALYSIS REVEALS AGING-RELATED MITOCHONDRIAL AND
PROTEASOMAL DYSFUNCTION AND IMMUNE ACTIVATION IN HUMAN THYROID
Byuri Cho¹, Seong-keun Yoo², Young Shin Song³, Su-jin Kim³, Kyu Eun Lee³, Minho Song⁴, Young
Joo Park³ and Jeong-sun Seo¹

¹Seoul National University Graduate School, Korea, ²Macrogen Inc., Korea, ³Seoul National
University College of Medicine, Korea, ⁴Chungnam National University School of Medicine, Korea

Background: Elucidating aging-related transcriptomic changes in human organs is necessary to
understand the aging physiology and mechanisms, but little is known regarding the thyroid gland.
We investigated aging-related transcriptomic alterations in the human thyroid gland and
characterized the related molecular functions. Methods: Publicly available RNA sequencing (RNAseq) data of 322 thyroid tissue samples from the Genotype-Tissue Expression project were
analyzed. In addition, our own 64 RNA-seq data of normal thyroid tissue samples were used as a
validation set. To comprehensively evaluate the associations between aging and transcriptomic
changes, we performed a weighted gene co-expression network analysis and pathway enrichment
analysis. The thyroid differentiation score was then used for further analysis, defining the
correlations between thyroid differentiation and aging. Results: The most significant aging-related
transcriptomic change in thyroid was the down-regulation of genes related to the mitochondrial
and proteasomal functions (P = 3E-06). Moreover, genes that are associated with immune
processes were significantly up-regulated with age (P = 3E-04), and all of them overlapped with
the up-regulated genes in the thyroid glands affected by lymphocytic thyroiditis. Furthermore,
these aging-related changes were not significantly different according to sex, but in terms of the
thyroid differentiation, females were more susceptible to aging-related changes (P for trend =
0.03). Conclusions: Aging-related transcriptomic changes in the thyroid gland were associated with
mitochondrial and proteasomal dysfunction, loss of differentiation, and activation of autoimmune
processes. Our results provide clues to better understanding the age-related decline in thyroid
function and higher susceptibility to autoimmune thyroid disease.
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[P06-048]
INTEGRATIVE GENOMIC AND TRANSCRIPTOMIC ANALYSIS OF 27 ANAPLASTIC THYROID
CARCINOMAS AND 58 ADVANCED THYROID CARCINOMAS USING MASSIVELY PARALLEL
SEQUENCING
Seong-keun Yoo¹, Young shin Song², Young joo Park² and Jeong-sun Seo¹

¹Macrogen Inc, Korea, ²Seoul National University College of Medicine, Korea

Anaplastic thyroid carcinoma (ATC) is the most lethal human malignancy in endocrine system, but
its genomic and transcriptomic characteristics are not fully elucidated. We present the analysis for
27 ATCs from Korean patients using integrated genome and transcriptome sequencing.
Furthermore, the additional 15 poorly-differentiated thyroid carcinomas (PDTCs) and 43 metastatic
differentiated thyroid carcinomas (metaDTCs) were sequenced to reveal the crucial genomic events
which are involved in the progression of thyroid carcinoma. In ATC, BRAF (40.74%) and RAS
(44.43%) were the most recurrently mutated driver gene, but no fusion gene rearrangement was
found. Also, AKT1/PIK3CA and EIF1AX were frequently co-mutated with BRAF and RAS,
respectively. Tumor suppressor genes including TP53 and PTEN were altered in 70.37% of ATC, and
this incidence was greatly higher than other types of thyroid carcinoma (26.67% and 20.93% in
PDTC and metaDTC, respectively). TERT alterations were identified in 55.56%, 46.67%, and 60.47%
of ATC, PDTC, and metaDTC, respectively, which indicate its role in the metastasis of thyroid
carcinoma. With integrating transcriptome data from 13 ATCs and our previously published 180
DTCs, we were able to suggest the fourth molecular subtype of thyroid carcinoma, ATC-like. We
found the up-regulation of two immunotherapeutic target genes, CD274 and PDCD1LG2 which
encode PD-L1 and PD-L2, respectively in ATC, compared with DTC. Using weighted gene coexpression network analysis, we identified that the activation of IL6 mediated JAK-STAT signaling
pathway (R = 0.99) is the most significantly associated pathway with the progression of FTC origin
ATC. Furthermore, differentially expressed gene analysis suggested that numerous angiogenesis
related pathways such as VEGF and notch signaling pathways are involved in the progression of
PTC origin ATC. In this study, we revealed the genomic and transcriptomic alterations which induce
the progression and aggressiveness of thyroid carcinoma. We expect that our result would allow
us to find tailored therapeutic strategy for this fatal disease.
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[P06-049]
WHOLE EXOME AND TRANSCRIPTOME ANALYSES INTEGRATED WITH
MICROENVIRONMENTAL IMMUNE SIGNATURES OF LUNG SQUAMOUS CELL CARCINOMA
Jeong-sun Seo¹, Ji Won Lee², Ahreum Kim², Jong-yeon Shin³, Yoo Jin Jung², Sae Bom Lee², Yoon
Ho Kim², Samina Park⁴, Hyun Joo Lee⁴, In-kyu Park⁴, Chang-hyun Kang⁴, Ji-young Yun5, Jihye Kim5
and Young Tae Kim²

¹Seoul National University Bundang Hospital, Korea, ²Seoul National University College of
Medicine, Korea, ³Macrogen Inc., Korea, ⁴Seoul National University Hospital, Korea, 5Macrogen Inc.,
Korea

The immune microenvironment in lung squamous cell carcinoma (LUSC) is not well understood,
with interactions between the host immune system and the tumor, as well as the molecular
pathogenesis of LUSC, awaiting better characterization. To date, no molecularly targeted agents
have been developed for LUSC treatment. Identification of predictive and prognostic biomarkers
for LUSC could help optimize therapy decisions. We sequenced whole exomes and RNA from 101
tumors and matched noncancer control Korean samples. We used the information to predict
subtype-specific interactions within the LUSC microenvironment and to connect genomic
alterations with immune signatures. Hierarchical clustering based on gene expression and
mutational profiling revealed subtypes that were either immune defective or immune competent.
We analyzed infiltrating stromal and immune cells to further characterize the tumor
microenvironment. Elevated expression of macrophage 2 signature genes in the immune
competent subtype confirmed that tumor-associated macrophages (TAMs) linked inflammation
and mutation-driven cancer. A negative correlation was evident between the immune score and
the amount of somatic copy-number variation (SCNV) of immune genes (r = -0.58). The SCNVs
showed a potential detrimental effect on immunity in the immune-deficient subtype. Knowledge
of the genomic alterations in the tumor microenvironment could be used to guide design of
immunotherapy options that are appropriate for patients with certain cancer subtypes.

Keyword: Immune microenvironment, Lung squamous cell carcinoma, NGS

[P06-050]
DISCOVERING RARE VARIANTS AND DECIPHERING A POPULATION STRUCTURE OF 386
MONGOLIAN INDIVIDUALS BY WHOLE-GENOME SEQUENCING
Chang-Uk Kim¹, Seung-Keun Yoo², Sungjae Kim¹, Bayasgalan Gombojav¹, Jong-Yeon Shin³, Jong-Il
Kim¹ and Jeong-Sun Seo¹

¹Seoul National University, Korea, ²Macrogen Co., Korea

Here, we present the whole-genome sequencing data for 386 Mongolian individuals which mainly
composed of the Buryats and the Khalkha Mongols by average sequencing depth of 17X. We
discovered 3.8 million novel single nucleotide polymorphisms (SNPs) which were not previously
reported. Moreover, 965,663 SNPs which were rare (minor allele frequency < 0.5%) in the 1000
genome project phase 3 (1KGP3) were low frequency or common in our dataset. Series of analysis
demonstrated distinctive population structure of the Mongolians from the East Asians. We
constructed robust imputation panel for Northern Asian populations which produces great
imputation accuracy for rare (mean r² of 0.82) and low frequency (mean r² of 0.87) SNPs. We
identified significant gene flow from the Buryats to the Finnish which was predicted to occur in
1,228 (±87) years. Moreover, 13.38% of Buryat admixture was predicted in the Finnish genome. In
summary, this study illustrated advantages of whole-genome sequencing to build reference panels
and to study population history.

Keyword: Genomics, Population

[P06-051]
IDENTIFICATION OF CELL SURFACE MARKERS IN AMELOBLAST-LIKE CELLS DERIVED FROM
GINGIVAL EPITHELIAL CELLS BY RNA-SEQ
Seyoung Mun¹, Kyung-Jung Kang¹, Kyudong Han¹ and Young-Joo Jang¹

¹Dankook University, Korea

βDental enamel is the highly mineralized tissue covering the tooth surface and is formed by
ameloblasts. It has been difficult to detect ameloblasts in adult teeth because they perish through
apoptosis during eruption. Moreover, little was known about appropriate surface markers to
isolate ameloblast-like cells in tissues. To investigate these problems, epithelial cells were
selectively cultivated from the gingival tissues and used as a stem cell source for ameloblastic
differentiation. When gingival epithelial cells were treated with a proper concentration of BMP2,
BMP4, and TGFβ-1, the expression of ameloblast-specific markers was increased, and both MAPK
and Smad signaling pathways were activated. By RNA-Seq analysis, we suggested that gingival
epithelial cells differentiated into ameloblast-like cells through epithelial-mesenchymal transition,
and finally reported 20 ameloblast-specific genes associated with cell surface, cell adhesion, and
extracellular matrix function. These cell surface markers might be useful for the detection and
isolation of ameloblast-like cells from dental tissues. This research was supported by the Bio &
Medical Technology Development Program of the NRF funded by the Korean government, MSIP
(NRF-2015M3A9C6029130).

[P07-001]
FIELD EVALUATION OF A BLOOD BASED TEST FOR ACTIVE TUBERCULOSIS IN ENDEMIC
SETTINGS
Aasia Khaliq¹, M. Waheed Akhtar¹ and Imran H. Khan²

¹University of The Punjab,Lahore, Pakistan, ²University of California, USA

Over 9 million new active tuberculosis (TB) cases emerge each year from an enormous pool of 2
billion individuals latently infected with Mycobacterium tuberculosis (M. tb.) worldwide. About 3
million new TB cases per year are unaccounted for, and 1.5 million die. TB, however, is generally
curable if diagnosed correctly and in a timely manner. The current diagnostic methods for TB,
including state-of-the-art molecular tests, have failed in delivering the capacity needed in endemic
countries to curtail this ongoing pandemic. Efficient, cost effective and scalable diagnostic
approaches are critically needed. We report a multiplex TB serology panel using microbead
suspension array containing a combination of 11 M.tb. antigens that demonstrated overall
sensitivity of 91% in serum/plasma samples from TB patients confirmed by culture. Group wise
sensitivities for sputum smear positive and negative patients were 95%, and 88%, respectively.
Specificity of the test was 96% in untreated COPD patients and 91% in general healthy population.
The sensitivity of this test is superior to that of the frontline sputum smear test with a comparable
specificity (30±70%, and 93± 99%, respectively). The multiplex serology test can be performed
with scalability from 1 to 360 patients per day, and is amenable to automation for higher (1000s
per day) throughput, thus enabling a scalable clinical work flow model for TB endemic countries.
Taken together, the above results suggest that well defined antibody profiles in blood, analyzed by
an appropriate technology platform, offer a valuable approach to TB diagnostics in endemic
countries.
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[P07-002]
IDENTIFYING APPROPRIATE PATIENTS FOR IMMUNOTHERAPY IN GASTRIC CANCER
Jungeun Kang¹ and David Lee²

¹Cms World, Korea, ²Pod, Korea

Immunotherapy is the current hotspot in the field of cancer treatment. Immunotherapy mainly
achieves its goals of clearing cancer cells through the use of CTLA-4, PD-1/PD-L1 and similar
antibodies to inhibit immune checkpoints in tumor microenvironment and reactivate the human
body's immunoreaction. To personalize treatment and maximize benefits for each individual
patient, current immunotherapies employ PD-L1 on cancer cells or immunocytes in tumor
microenvironment as biomarkers to conduct treatment planning and prognosis assessment
according to PD-L1's expression level. Recently, FDA approved KEYTRUDA for treating any
unresectable or metastatic solid tumor with DNA mismatch repair deficiencies or a microsatellite
instability-high state, a historic milestone in the sense that the drug's usage does not depend on
tumor source but tumor biomarkers. However, due to the fact that different testing platforms exist
for PD-L1 with different standards, it is possible that patients with low PD-L1 expression may still
benefit from immunotherapies, and as such, it is necessary to look for other biomarkers that
could better predict outcome of immunotherapy treatments. Currently research has focused on
MSIH, dMMR, TMB, etc. for predicting immunotherapy efficacy. Geneseeq has pioneered in ctDNA
liquid biopsy technology since 2015 and successfully introduced NGS-based testing of TMB, MSI,
MMR, etc. in its pan-genomic 416 cancer gene panel testing in 2016.
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[P07-003]
DEVELOPMENT OF FULLY HUMAN NEUTRALIZING ANTIBODIES AGAINST INFLUENZA VIRUS
H1N1 FROM HUMAN B-CELLS
Cheng-Chung Lee¹, Tzu-Ping Ko¹, Chih-Ya Yang², Li-Ling Lin¹, Jui-Che Chang², Jen-Yu Chang¹,
Alarng Hsun-Lang Chang², Stanley Shi-Chung Chang³ and Andew H.-J. Wang¹

¹Academia Sinica, ²Medigen Biotech Corporation, ³National Taiwan University

Influenza is a contagious acute respiratory disease caused by influenza virus infection.
Hemagglutinin (HA) is an important target for Influenza virus therapeutic treatment and
diagnostic detection. Influenza A virus encompasses 18 different hemagglutinin subtypes with
several different strains, which are constantly changing. In this study, we identified a fully human
H1N1 neutralizing antibody (32D6) by EBV-immortalized B cell-based technology. 32D6 binds to
HA1 with high affinity (KD: 3.528 x 10-10 M) and specifically neutralizes the clinically isolated
H1N1 strain after 2009. The epitope was identified by X-ray crystallography, which revealed a
unique loop conformation located on the top surface of HA. The major region is composed of
two peptides (residues 172 to 177 and residues 206 to 213), which form an abreast loop
conformation. The residue T262 between the two loops forms a conformational epitope for 32D6
recognition. Three water molecules were observed at the interface of HA and the heavy chain as
the stabilizing elements for two molecules interaction. This study provides the strain specificity
information of 32D6 for viral therapeutic treatment and detection.
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[P07-004]
AN INFLUENZA M2E ANTIGEN DELIVERED BY AN ATTENUATED SALMONELLA GALLINARUM
ACTS AS A BIVALENT VACCINE AGAINST FOWL TYPHOID AND H9N2 INFECTION IN
CHICKENS
Irshad Ahmed Hajam¹ and John Hwa Lee¹

¹Chonbuk National University, Korea

Fowl typhoid, a septicemic disease caused by a Gram-negative bacterium Salmonella Gallinarum
(SG), and influenza infection are two economically important diseases that affect poultry industry
worldwide. Herein, we report a live attenuated bivalent vaccine providing efficient protection
against both diseases. In the present study, we constructed a live attenuated SG mutant through
deletion of lonx, cpxR and asd genes by an allelic exchange method. This mutant strain was then
exploited to deliver highly conserved extracellular domains of M2 (M2e) to elicitate broadly
protective immunity against low pathogenic avain influenza (LPAI) viruses. To further increase the
immunogenicity of M2e, we physically linked it with CD154 epitopes, the T cell ligand, and cloned
the fusion gene into either prokaryotic constitutive expression vector pMM65 or mammalian
expression vector pcDNA3.1. Then pMMP65-M2eCD154 and pcDNA-M2eCD154 recombinant
plasmids were electroporated into an attenuated SG mutant and the resultant clones were
designated as JOL2074 and JOL2076, respectively. We demonstrated that the chickens immunized
orally with JOL2074 plus JOL2076 (each 109 colony forming units/bird) induced significantly
higher M2e and SG-specific humoral (systemic IgG and mucosal IgA) and cell-mediated (lymphoproliferation and T cell responses) immunities compared to the control chickens. Upon challenge
with the wild type SG (1x106 CFU/bird) and the H9N2 (105TCID50) virus, efficient protection
against both SG and H9N2 challenges were observed in the vaccinated birds. SG challenge
resulted in only 12.5% mortality (1/8) in vaccinated birds compared to the 75% mortality in
control birds. Against H9N2 challenge, vaccinated birds showed very low viral loads in fecal
samples and insignificant lung inflammation compared to the control birds, which showed
significantly higher viral loads and huge inflammatory lesions in lungs. In conclusion, we show
that SG delivering M2eCD154 can act as a bivalent vaccine against SG and H9N2 infection and
this study warrants further evaluation of the vaccine against other LPAI viruses.
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[P07-005]
INCORPORATION OF SIFA GENE MUTATION ENHANCES THE DNA DELIVERY CAPABILITY OF
AUXOTROPHIC ASD MUTANT SALMONELLA TYPHIMURIUM IN CACO-2 CELLS
Amal Senevirathne¹ and John Hwa Lee²

¹Post Doctoral Researcher, Korea, ²Professor, Korea

Successful DNA delivery via facultative intracellular pathogen Salmonella requires internalization,
escape from the Salmonella-containing vacuole (SCV) and lysis by releasing valuable DNA cargo
into the host cytoplasm. Salmonella escape passage into the cytosol was achieved by knocking
out of sifA gene which is essential to convert SCV into Salmonella-induced filaments (Sifs). The
asd gene deletion makes Salmonella self-destructive upon internalization due to impaired cell wall
synthesis. This study investigates the DNA delivery capability of wild-type, asd mutant, asd and
sifA double mutant Salmonella using pACGFP plasmid on Caco2 cells. Confluent Caco2
monolayers were infected with each Salmonella strain at MOI 10 and 100 in replicates using 24
well plates. Infection was initiated by incubating for 1hr at 37oC. Excess cells were washed out and
treated with gentamycin containing a complete medium. The expression of GFP was quantitatively
observed and recorded using IncuCyte live imaging system over six days. Forty nano grams of
lipofected plasmid was treated as positive control. Green fluorescence was observed on 3rd-day
post-infection where double mutant Salmonella strain was most efficient in gene delivery in Caco2
cells (8%) followed by single mutant (2%) and wild-type strain (
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[P07-006]
A NOVEL LIVE ATTENUATED SALMONELLA TYPHIMURIUM DELIVERING PORCINE EPIDEMIC
DIARRHEA VIRUS (PEDV) SPIKE PROTEIN INDUCES EFFICIENT IMMUNE RESPONSES AGAINST
PEDV
Chamith Hewawaduge¹ and John Hwa Lee¹

¹Chonbuk National University, Korea

Porcine epidemic diarrhea (PED) causes significant economic impact throughout the swine-raising
countries including Korea. PED virus (PEDV), the causative agent of PED belongs to the member of
family Coronaviridae, and COE, SS2 and SS6 regions of PEDV spike protein (PEDS) plays a role in
neutralizing antibody production against PEDV. In this study, we used PEDS multi epitope (Spike
multi-epitope, COE, SS2, SS6) to develop an effective and safe vaccine against PEDV, from recently
circulating strain in Korea. Attenuated Salmonella strains has been used as a promising technology
for the development of a more efficient multivalent protein based vaccines. In this study our
target antigens PEDS were cloned into PmmP65 prokaryotic expression vector and transformed
into O antigen deficient Salmonella typhimurium (S.Typhimurium) mutant JOL 1800 and the
resultant clone was designated as JOL2109. First, the attenuated S.Typhimurium that express PEDS
on the surface were generated. Surface localization of the fusion proteins on S.Typhimurium were
verified by cellular fractionation. We demonstrated that Oral and intra muscular administration of
JOL2109 into mice were able to generated more potent mucosal, humoral and cell-mediated
immune responses than the control groups. Mucosal and systemic immunization with JOL2109
stimulated cellular immune responses, and able to produce neutralizing antibodies against PEDV
infection. Antigen-specific high mucosal, humoral and cell-mediated immune responses suggest
that mucosal and systemic immunization with Attenuated Salmonella expressing PEDS antigen
could be a promising vaccine candidate against currently circulating PEDV.

Keyword: Salmonella typhmurium, PED virus, PED Spike protein, Humoral and cell mediate
immunity, Vaccine

[P07-007]
AN ATTENUATED SALMONELLA TYPHIMURIUM DELIVERED H7 HA CONSENSUS SEQUENCE
INDUCES EFFICIENT IMMUNE RESPONSES AND HETEROLOGOUS PROTECTION AGAINST
INFLUENZA H7N1 VIRUS
Je Hyoung Kim¹ and John Hwa Lee¹

¹Chonbuk National University, Korea

H7N3 and H7N7 are highly pathogenic avian influenza viruses (HPAIV) and have posed a great
threat not only for the poultry industry but for the human health as well. H7N9, a low PAIV, is also
highly pathogenic to humans, and there is a great concern that these H7 subtypes would acquire
the ability to spread efficiently between humans, thereby becoming a pandemic threat. A vaccine
candidate covering all the three subtypes must, therefore, be an integral part of any pandemic
preparedness plan. To address this need, we constructed a consensus hemagglutinin (HA)
sequence of H7N3, H7N7, and H7N9 based on the data available in the NCBI in early 2012-2015.
This artificial sequence was then optimized for protein expression before being transformed into
an attenuated auxotrophic mutant of Salmonella Typhimurium, JOL1863 strain. Immunizing
chickens with JOL1863, delivered intramuscularly, nasally or orally, elicited efficient humoral and
cell mediated immune responses, independently of the route of vaccination. Our results also
showed that JOL1863 deliver efficient maturation signals to chicken monocyte derived dendritic
cells (MoDCs) which were characterized by upregulation of costimulatory molecules and higher
cytokine induction. Moreover, immunization with JOL1863 in chickens conferred a significant
protection against heterologous H7N1 virus challenge as indicated by lower morbidity and viral
shedding. We conclude that this vaccine, based on a consensus HA, could induce broader
spectrum of protection against divergent H7 influenza viruses and thus warrants further study.
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[P07-008]
IMMUNE-ENHANCING ACTIVITY OF C. MILITARIS FERMENTED WITH PEDIOCOCCUS
PENTOSACEUS (GRC-ON89A) IN CY-INDUCED IMMUNOSUPPRESSED MODEL.
Ha-Kyoung Kwon¹, Min-Hui Kim¹ and Hye-Jin Park¹

¹Gachon University, Korea

Cordyceps militaris (C. militaris) is reported to exert various immune-activities. To enhance its
activity, we fermented C.militaris with Pediococcus pentosaceus ON89A (GRC-ON89A). In this
study, we investigated the immune-enhancing activity GRC-ON89A, using immunosuppressed
model. Immunosuppression was induced by intraperitoneal injection of cyclophosphamide (CY).
Each group was orally administered distilled water, GRC-ON89A or GRC, respectively. The
phagocytic activities against IgG -opsonized FITC particles were measured using phagocytosis
assay kit. The contents β-glucan, cordycepin and SCFA were measured using β-glucan kit, liquid
chromatography-mass spectrometry analysis and Gas chromatography-mass spectrometry analysis,
respectively. Among GRC fermented with different probiotic strains (Pediococcus pentossaceus
ON89A, Lactobacillus pentosus SC64, Weissella cibaria Sal.Cla22), GRC-ON89A induced the highest
elevation of nitric oxide production and enhanced phagocytic activity of RAW 264.7 cells. In
primary cultured murine macrophages from normal and CY-treated mice, GRC-ON89A increased
phagocytic activity, compared to that in control cells. GRC-ON89A also significantly induced the
mRNA expression of TNF-α and IL-10 and the levels of phosphorylated Lyn, Syk and MAPK. The
contents of β-glucan, cordycepin and SCFA in GRC significantly increased after ON89A
fermentation, compared to those in unfermented GRC. These results indicate that GRC-ON89A
exerted the enhanced immunostimulatory activity and contained more nutritional components,
compared to unfermented GRC. Our results suggested that GRC-ON89A may be applied as an
agent for immune boosting therapy in immune suppressed patients.
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[P07-009]
EFFECT OF EDIBLE BIRD’S NEST EXTRACT ON CYTOKINES PRODUCTION IN HUMAN
IMMUNITY
Mel June Choong¹, Yang Mooi Lim¹, Lay Cheng Lim¹,², Soon Keng Cheong¹, Sheela Devi A/P
Sukuru¹ and Chee Hong Tan³

¹Universiti Tunku Abdul Rahman, Malaysia, ²International Medical University, Malaysia, ³Royal Bird's
Nest Sdn. Bhd., Malaysia

Introduction: For centuries, edible bird’s nest (EBN) has been regarded as an immune-enhancing
food in traditional Chinese Medicine. However, the potential therapeutic values and the
mechanism of actions of EBN in immunity remain largely unknown. Furthermore, there is no
clinical evidence to substantially support those claims.
Objective: This study aims to evaluate whether aqueous EBN extract (EBNE) enhances cytokine
production in healthy subjects using an in vitro MIMIC model.
Methods: Four healthy subjects were recruited and 60 ml of full blood were collected from them.
An in vitro model, named Modular Immune in vitro Construct (MIMIC) was used to simulate the
human immune system. In this model, monocytes transendothelial migration through and reverse
an endothelial layer was observed under the treatment of EBNE. The innate and adaptive immune
responses were evaluated using Peripheral Tissue Equivalent (PTE) and Lymphoid Tissue Equivalent
(LTE) modules, respectively, where monocytes were differentiated into dendritic cells with the
presence of lipopolysaccharide (LPS), followed by co-culture of the differentiated cells with T and
B cells to permit cytokines production. Finally, the cytokines profile was identified by the semiquantitative human cytokine array G2000.
Results: From the results obtained, 46.21% of monocytes successfully transmigrated reversely and
differentiated into dendritic cells, as shown by microscopy and flow cytometry analysis.
Differentiated cells displayed dendritic-like morphology through microscopic observation and
expression of CD83 and CD86. A wide range of elevated cytokines was observed in EBNE-treated
co-cultured immune cells when compared to non-EBNE-treated co-cultured immune cells.
Elevation of cytokines included brain-derived neurotrophic factor (BDNF), ciliary neurotrophic
factor (CNTF), glial cell line-derived neurotrophic factor (GDNF) and insulin-like growth factor 1

(IGF-1). These findings suggest that EBNE could support neuronal survival, as well as promote the
growth and differentiation of neurons and synapses in the brain through immunity enhancement.
EBNE was also found to induce the production of interleukin-4 (IL-4), interleukin-6 (IL-6),
interleukin-10 (IL-10) and interleukin-13 (IL-13). These interleukins are important mediators of
immune signaling, which enhance immune cells proliferation and antibodies production during
infection.
Conclusion: This study demonstrated for the first time the effects of EBNE on the production of
cytokines in MIMIC model. Pro-neurogenic cytokines and antiinflammatory cytokines were found
to be elevated in EBNE treated immune cells. With these, it provides a new understanding of the
effect of edible bird’s nest in improving human immunity, and hence it is crucial to further
elucidate the mechanisms of actions of EBN in the future.

Keyword: edible bird’s nests extract (EBNE), Modular Immune in vitro Construct (MIMIC), cytokines,
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[P07-010]
AUTOANTIBODIES IN SERA ARE RELATED TO LUNG FUNCTION IN PATIENTS WITH CHRONIC
OBSTRUCTIVE PULMONARY DISEASE
Jin Ee Baek¹, Jae Hoon Shin¹, Ji Young Joung¹ and Byung-Soon Choi¹

¹Occupational Lung Diseases Research Institute, Korea

Chronic obstructive pulmonary disease (COPD) is characterized by progressive airflow limitation
that is not fully reversible. Although tobacco smoke is the major risk factor, only 15-20% of
smokers develop clinically significant COPD but, once disease is established, it is progressive,
regardless of smoking cessation. Some studies have shown that the majority of COPD patients
have increased levels of serum antibodies reactive with self-antigens, and occurrence of antibodies
to specific autoantigens correlates with disease severity. However studies of autoimmune etiology
in COPD have yielded conflicting results. This study, investigates the prevalence of circulating
antinuclear antibodies (ANA) and anti-Elastin antibodies in COPD patients as detected by enzyme
linked immunosorbent assay (ELISA). The study was authorized by the ethics and research
committees of institution and all subjects signed a letter of informed consent. COPD diagnosis
was established according to pulmonary function tests with FEV1/FVC post bronchodilator lower
then 70%, according to the Global Initiative for Chronic Obstructive Lung Disease (GOLD)
guidelines. As a result, there was a statistically significant difference in serum autoantibody
concentration according to pulmonary function and COPD severity, and anti-elastin antibodies are
associated with COPD in logistic regression analysis (p=0.013). In conclusion, anti-elastin
antibodies may be associated with pulmonary function in patients with COPD. These results
suggest that COPD may be associated with autoimmune disease.
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[P07-011]
IMMUNOSTIMULATORY EFFECT OF A POLYSACCHARIDE FRACTION FROM YOUNG BARLEY
LEAVES (HORDEUM VULGARE L.) BLE0 IN JAWSⅡ DENDRITIC CELLS
Hwi-Ho Lee¹, Seung-Bin Lee¹, Hee-Soo Han¹, Ji-Sun Shin¹, Hee-Do Hong² and Kyung-Tae Lee¹

¹Kyung Hee University, Korea, ²Korea Food Research Institute, Korea

In this study, we investigated the immunomodulatory activity of a polysaccharide fraction from the
young leaves of Hordeum vulgare L. (BLE0) and the underlying molecular mechanism in JAWSⅡ
dendritic cells. BLE0 induced phenotypic maturation of dendritic cells, as proved by the increase in
the expression of CD80, CD86, and MHCⅡ. BLE0 increased the nitric oxide (NO) production, the
protein and mRNA expression of inducible nitric oxide synthase (iNOS). In addition, BLE0 increased
the secretion and mRNA expression of immune mediators, such as TNF-α, IL-1β, and IL-6.
Molecular data revealed that BLE0 increased the transcriptional activity and nuclear translocation
of nuclear factor-κB (NF- κB) by inducing the degradation of inhibitory κBα (IκBα) and the
phosphorylation of inhibitory κB kinase (IKK). Moreover, BLE0 induced-NO production was
reduced by anti-toll-like receptor 2 (TLR2) antibody. Taken together, our findings suggest that
BLE0 increased immune responses via TLR2/NF-κB signaling in dendritic cells. This research was
supported by Main Research Program (E0164700-01) of the Korea Food Research Institute (KFRI)
funded by the Ministry of Science, ICT & Future Planning.
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[P07-012]
ROLE OF LEUKOTRIENE B4 RECEPTORS IN ENDOTOXIC SHOCK MOUSE MODEL
Donghwan Park¹ and Jae-Hong Kim¹

¹Korea University, Korea

The activation of toll-like receptor 4 (TLR4) by bacterial lipopolysaccharide (LPS) is one of the
causes that makes endotoxic shock worse through the production of pro-inflammatory cytokines,
such as interleukin-17 (IL-17), interleukin-6 (IL-6) and interleukin-1β (IL-1β). However, the detailed
mechanism underlying how LPS contributes to induce the production of these pro-inflammatory
cytokines remains unclear in endotoxic shock. In the present study, we observed that the
expression levels of 12(S)-hydroxyeicosatetraenoic acid [12(S)-HETE] and leukotriene B4 [LTB4] in
peritoneal lavage fluid and serum were highly upregulated in endotoxic shock mouse model and
that activation of LTB4 receptors (BLT2 and BLT1), lying downstream of 12/5-lipoxygenase, mediate
the production of IL-17, IL-6 and IL-1β via NF-κB in endotoxic shock mouse model. Together,
these findings show that BLT2 and BLT1 might act as the novel potential targets for the treatment
of inflammatory complications such as endotoxic shock.

Keyword: Endotoxic shock, BLT2, BLT1, IL-17, IL-6

[P07-013]
N-TERMINAL EUKARYOTIC EXTENTION DOMAIN OF HUMAN TRYPTOPHANYL-TRNA
SYNTHETASE ACTIVATES MACROPHAGE VIA TLR SIGNALING
Sunyoung Park¹, Yoontae Kim¹, Young Ha Ahn², Jeong June Choi³, Sunghoon Kim⁴ and Mirim Jin¹

¹Gachon University, Korea, ²Korea Research Institute of Bioscience and Biotechnology, Korea,
³Daejeon University, Korea, ⁴Seoul National University, Korea

Tryptophanyl-tRNA synthetase (WRS) is an essential enzyme for protein synthesis as it catalyzes
tryptophan ligation to its cognate tRNA. Interestingly, WRS undertakes several non-canonical
biological activities beyond its catalytic reactions. While N-terminal truncated form of WRS (miniWRS) functions as an angiostatic ligand, FL-WRS secreted from monocytes in response to
pathogen infection works as an endogenous ligand of TLR4-MD2 for innate immune activation.
Here, we show that the N-terminal eukaryotic extension domain, which consists of 154 amino
acids in FL-WRS (N154) and is present in humans but not in prokaryotes, activated TLR signaling.
N154 significantly induced chemokine and TNF-α secretion, comparable to the effect of FL-WRS
in macrophage. FL-WRS and N154, but not mini-WRS, induced the activation of the NF-κB and
ERK signaling pathways. Furthermore, blockade of TLR2 and TLR4-MD2 by siRNA abrogated
N154-induced MIP-1α and TNF-α production. Finally, the protein-protein docking study proposed
the interaction mode of N154 and TLR4-MD2 and mutational analysis further revealed that Nterminal 10 and 152 residues are critical for the macrophage activation. Taken together our data
suggested that the N154 of WRS is sufficient to recapitulate the FL-WRS activity.

Keyword: full-length tryptophanyl-tRNA synthetase (FL-WRS), innate immunity, endogenous ligand,
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ANTI-ATHEROGENIC ROLE OF PRDX5 VIA REGULATION OF INFLAMMATORY RESPONSE
Soonho Lee¹, Se-Jin Jeong², Jing Jin¹, Sejin Jeon¹, Seungwoon Seo¹ and Gootaeg Oh¹

¹Ewha Womans University, Korea, ²Washington University School of Medicine, USA

Oxidative stress is well known as one of the main factors of atherosclerosis, which is the leading
cause of cardiovascular diseases. Aerobic organisms are unceasingly exposed to reactive oxygen
species (ROS) produced by normal redox metabolism. So, removal of ROS by antioxidant enzymes
are essential for cellular homeostasis and metabolism. Peroxiredoxin 5 (Prdx5), an essential
antioxidant enzyme, is known to regulate not only global oxidative stress but also proinflammatory responses by removing intracellular ROS. Previous studies reported that other Prdx
isoforms play an important role in inhibiting atherosclerosis. However, the precise role of Prdx5 in
the development of atherosclerosis remains unknown yet. We generated ApoE-/-Prdx5-/- mice by
crossing Prdx5-/- mice with Apolipoprotein E-deficient (ApoE-/-) mice. ApoE-/-Prdx5-/- mice
exhibit increase in the atherosclerotic plaque formation and necrotic core volume, demonstrating
that Prdx5 deficiency increases intracellular ROS generation and accelerates atherogenesis. ROS
promotes atherosclerosis through various mechanisms such as lipid metabolism, inflammatory
process, and apoptosis. To elucidate the specific mechanism of Prdx5 in atherogenesis, we first
examined the role of Prdx5 in lipid metabolism. Lipid metabolism-associated factors including
cholesterol (CHO) and triglyceride (TG) levels were not different significantly between ApoE-/- and
ApoE-/-Prdx5-/- mice. So, we next examined the correlation between Prdx5 and inflammation. We
found that transcription levels of SREBP-1a and SREBP2, the mediator linking lipid metabolism to
innate immune responses, have increased in the liver of ApoE-/-Prdx5-/- mice; thus, suggesting
that Prdx5 inhibits atherosclerosis through the SREBP-mediated inflammatory process rather than
lipid metabolism. Further studies are needed to verify the precise mechanism of Prdx5 in
regulating atherosclerosis via the inflammatory process.
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5-/12-LIPOXYGENASE-BLT1/2 PATHWAY PLAYS AN IMPORTANT ROLE IN NEUTROPHILIC
AIRWAY INFLAMMATION THROUGH IL-17 PRODUCTION
Dong-Wook Kwak¹ and Jae-Hong Kim¹

¹Korea University, Korea

Background: Previous study reported that the increased level of neutrophils in lung airway
bronchoalveolar lavage fluid (BALF) was associated with asthma severity. As leukotriene B4 (LTB4)
is one of chemoattractant molecule for neutrophils, its receptors, BLT1 and BLT2, may contribute
to neutrophil-dominant asthmatic airway inflammation. Therefore, we investigated whether
BLT1/BLT2 signaling was associated with neutrophil-dominant severe asthma. Methods: The role of
BLT1 and BLT2, as well as 5-lipoxygenase (5-LO) and 12-lipoxygenase (12-LO) in neutrophildominant airway inflammation, was investigated using pharmacological inhibitors in the murine
model. Results: Blockade of BLT1 or BLT2 significantly suppressed airway inflammation including a
thickness of airway wall, recruitment of immune cells and IL-17 production in neutrophil-dominant
airway inflammation. 5-/12-LO, upstream of LTB4 receptors, was also critical for neutrophildominant airway inflammation and synthesis of IL-17. Furthermore, inhibition of 5-/12-LO, BLT1 or
BLT2 suppressed NF-κB activation, thus attenuating airway inflammation and production of IL-17,
suggesting that NF-κB lies downstream of BLT1 and BLT2 in neutrophil-dominant airway
inflammation.

Conclusion:

Our

results

suggest

that

'5-/12-LO-BLT1/BLT2-NF-κB'

cascade

significantly contributes to neutrophil-dominant severe asthmatic inflammation via IL-17 synthesis.
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OVEREXPRESSION OF IL15 AND MCP1 INITIATE GENOMIC INSTABILITY VIA THE ACTIVATION
OF THE SIGNAL TRANSDUCER AND ACTIVATOR OF TRANSCRIPTION 3
Daehong Kim¹, Giljun Park¹, Hanna Rajala¹ and Satu Mustjoki¹

¹University of Helsinki, Finland

Proinflammatory cytokines and chemokines have been considered as a main driver for chronic
inflammation, which has long been linked to both autoimmune diseases and cancer. One of the
key inflammatory signalling pathway (JAK-STAT) has been found to be mutated in T-LGL leukemia
(lymphoproliferation associated with autoimmune disorders and somatic STAT3 and STAT5B
mutations), but detailed molecular mechanism has not been cleared yet. Here we hypothesized
that genomic instability caused by constitutive overexpression of proinflammatory cytokine, IL-6,
IL-15, and/or chemokine, MCP-1, could be one of the risk factors to induce somatic mutations
associated with aberrant autoimmunity as well as hematological malignancy. We analyzed mRNA
expression levels of IL-6, IL-15, MCP-1, and their related genes in primary CD8+T cells from T-LGL
patients with quantitative real-time PCR. We found that LGL leukemia patients had increased
expression of IL-15, MCP-1, IL-2RG, AURKA, AURKB, DNMT1, DNMT3B, HDAC2, HDAC8, BRCA1,
and MYCL1 compared with healthy control. Immunoblot analysis showed that patients with STAT3
or STAT5B mutations had increased phosphorylation of STAT3 associated with overexpression of
MYCL1 and DNMT1 in CD8+ T cells. Furthermore, exogenously and stably induced STAT3
mutations in EBV-infected NK-like cell line, KAI3 cells, induced DNMT1 and p-STAT3
overexpression. Immunoprecipitation analysis confirmed STAT3 to be in complex with DNMT1 and
HDAC1 in KAI3 thus providing the mechanism for DNMT1 and HDAC1 to enter into the nucleus
and bind to DNA. Additionally, exogenous IL-15 and MCP-1 treatment induced DNMT1 and EZH2
expression in healthy CD8+ T cells together with STAT3 phosphorylation. Taken together, these
findings suggest that proinflammatory cytokine IL-15 or chemokine MCP-1 increase the
expression of DNMT1 and EZH2 through STAT3-mediated signalling. The aberrant expression of
DNMT1 and EZH2 indicate a potential genomic instability, which may result in the formation of
somatic mutations.
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[P07-017]
DECURSINOL ANGELATE DAMPENS INFLAMMATORY RESPONSES OF MACROPHAGES AND
MITIGATES SEPSIS IN A MURINE MODEL
Seongwon Pak¹, Daecheol Jeong¹, So-Young Choi¹, Bikash Thapa¹ and Keunwook Lee¹

¹Hallym University, Korea

Macrophages play a pivotal role in the innate immune responses that include phagocytosis,
inflammation and wound healing. Although macrophages provide a first line of defense against
invading microorganisms, uncontrolled activation of macrophages can lead to tissue injury and
trigger fatal systemic inflammatory conditions such as sepsis. In this study, we have investigated
the effects of Korean traditional herbal compounds on the inflammatory responses of
macrophages. By employing an ex vivo screening using murine peritoneal macrophages, we
identified decursinol angelate (DA), the major chemical constituent of Angelica gigas as an antiinflammatory agent to inhibit secretion of pro-inflammatory cytokines including IL-6 and TNF-α.
DA also significantly suppressed LPS-induced expression of IL-6, IL-1β and iNOS in both bone
marrow-derived macrophages and Raw264.7 cells. Intriguingly, we observed that DA treatment
substantially decreased mouse mortality in a septic mouse model using methicillin-resistant
Staphylococcus aureus infection. Moreover, amounts of IL-6 and TNF-α were significantly lower in
the sera of the DA-treated mice, despite of the reduced bacterial burden. In conclusion, our
experimental data demonstrate anti-inflammatory effect of DA on macrophages, and offer a novel
approach to dietary management of sepsis.
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[P07-018]
IMMUNOMODULATORY EFFECT OF DECURSINOL ANGELATE ON DEXTRAN SODIUM
SULPHATE-INDUCED COLITIS MOUSE MODEL.
Bikash Thapa¹, Seongwon Pak¹, Sangwoo Park¹ and Keunwook Lee¹

¹Hallym University, Korea

Inflammatory bowel disease (IBD) involves inflammation in the digestive tract and people with IBD
are at increased risk of developing colorectal cancer. IL-17 producing helper T (Th17) cells
contribute to the immunopathology of IBD, and targeting this immune population has been
considered as a potential therapeutic approach to control IBD. The herbal plant Angelica gigas has
been used in traditional oriental medicine to improve gynecological health and other disease
conditions. Although recent studies suggested the potential anti-inflammatory activities of
Angelica gigas, active composition in the herbal plant and its effect on Th17-cell-mediated
inflammatory diseases such IBD remains unclear. In this study, we report that decursinol angelate
(DA), the major chemical constituent of Angelica gigas modulates Th17 cell differentiation, and
the anti-inflammatory effect of DA on IBD. Using ex vivo screening of chemical components of
Angelica gigas, we identified DA as an efficient immunosuppressant that inhibited differentiation
and function of Th17 cells, without affecting survival and proliferation of T cells. Using a dextran
sodium sulphate (DSS)-induced colitis mouse model, we observed that DA treatment markedly
ameliorated the disease severity as determined by attenuated weight loss and colon shortening.
Histological analysis revealed the protective effect of DA against the DSS-induced destruction of
epithelial architecture and infiltration of inflammatory cells into the colon tissue. Of note,
prevalence of Th17 cells within the colon and draining lymph nodes of the IBD mice was
significantly reduced by DA treatment. Overall, our experimental data highlight the antiinflammatory function of DA on Th17 cells and IBD, and offer a novel approach to dietary
management of IBD.
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[P07-019]
DIFFERENTIAL IMMUNOLOGICAL RESPONSE BETWEEN ATLANTIC SALMON AND COHO
SALMON DURING INFESTATION WITH CALIGUS ROGERCRESSEYI.
Juan G. Carcamo¹, Luis Mercado² and Claudia Barrientos³

¹Nterdisciplinary Center for Aquaculture Research. University of Chile, Chile, ²Pontificia Universidad
Católica De Valparaíso, Chile, ³Austral University of Chile, Chile

The fish parasite, Caligus rogercresseyi, causes huge economic losses in the Chilean salmon
industry. Interestingly, there is a differential susceptibility to this infestation among the different
species of salmonids, which could be due to differences in the immune response generated by
this infestation in the different salmonids. Skin and epidermal mucus are important components
of the innate immune system in fish being cytokines the key mediators of this response. The
present study was carried out to compare the immunological response to infestation with Caligus
rogercresseyi (Boxshall and Bravo 2000) in skin and epidermal mucus of Atlantic salmon (Salmo
salar), susceptible specie, and Coho salmon (Oncorhynchus kisutch), a specie resistant to
infestation by this parasite. Skin and epidermal mucus samples were obtained from juvenile of S.
salar and O. kisutch during days 1, 11 and 19 post-infestation with caligus, corresponding to
different stages of development of this parasite (copepodid, chalimus and adults). The expression
levels of cytokines in skin and mucus were evaluated by Western blot and ELISA. S. salar and O.
kisutch showed variations related to both susceptibility and the expression levels of proinflammatory cytokines. Variations on the cytokines expression according to both, the stages of
Caligus`s development and the species of salmonids were also observed. This is the first study
linking detection and protein quantification of the pro-inflammatory response between
susceptible and resistant hosts to the infestation by Caligus rogercresseyi, allowing to advance in
the

understanding

of

the

immunological

mechanisms

associated

with

differential

susceptibility/resistance to this parasite between these two species of salmonids. Funded by:
FONDECYT 1150934 and FONDAP 15110027 (CONICYT-CHILE); INNOVA 14IDL2-30112 (CORFOCHILE); Dirección de Investigación y Desarrollo (DID-UACh), Universidad Austral de Chile.
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[P07-020]
P204 IS REQUIRED FOR CANONICAL LIPOPOLYSACCHARIDE-INDUCED TLR4 SIGNALING IN
MICE
Young-Su Yi¹

¹Cheongju University, Korea

p204, a murine member of an interferon-inducible p200 family, was reported to recognize
intracellular viral and bacterial DNAs, however, its role in the innate immunity in vivoremains
unknown due to the lack of p204-deficient animal models. In this study we first generated the
p204−/− mice. Unexpectedly, p204 deficiency led to significant defect in extracellular LPS
signaling in macrophages, as demonstrated by dramatic reductions of LPS-mediated IFN-β and
pro-inflammatory cytokines. The serum levels of IFN-β and pro-inflammatory cytokines were also
significantly reduced in p204−/− mice following LPS challenge. In addition, p204−/− mice were
resistant to LPS-induced shock. LPS-activated NF-ĸB and IRF-3 pathways were all defective in
p204-deficient macrophages. p204 binds to TLR4 through its Pyrin domain, and it is required for
the dimerization of TLR4 following LPS-challenge. Collectively, p204 is a critical component of
canonical LPS-TLR4 signaling pathway, and these studies also suggest that p204 could be a
potential target to prevent and treat inflammatory and infectious diseases.
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[P07-021]
OVEREXPRESSION OF V-ATPASE B2 PREVENT BLEOMYCIN INDUCED LUNG INJURY/FIBROSIS
BY ATTENUATE LYSOSOMAL MEMBRANE PERMEABILIZATION(LMP) AND INCREASING
COLLAGEN DEGRADATION
Sung-Woo Park¹, Mi-So Kim¹, Ae-Rin Baek¹, June-Hyuk Lee¹, An-Soo Jang¹, Do-Jin Kim¹ and
Choon-Sik Park¹

¹Soonchunhyang University Bucheon Hospital, Korea

RATIONALE : Excessive oxidative stress cause lysosomal membrane permeabilization (LMP) that
lead to cell death. Vacuolar ATPase (V-ATPase) is the enzyme responsible for pumping H+ into
cytosol, that maintain intracellular PH. We had reported that V-ATPase B2 subunit expression is
upregulated in TiO2 nanoparticle exposed alveolar epithelial cells. We investigated the role of
lysosomal V-ATPase B2 subunit in the H2O2 induced cell death in alveolar epithelial cells and
following acute lung injury/fibrosis mouse model. METHODS : Transgenic human V-ATPase B2
mice (V-ATPase B2 TG) were treated to bleomycin. Histological examinations, collagen assay and
cytokine

measurements

were

performed.

Apoptosis,

lysosomal

functions

and

collagen

uptake/degradation activates were evaluated in the V-ATPase B2 overexpressing and knock down
stable cells. RESULTS : V-ATPase B2 overexpression cells increased survival of H2O2 induced
apoptosis and diminished LMP by oxidative stress. Overexpression of V-Atpase B2 increased
lysosomal activities, increased cellular PH, and lysosomal degradation activity against H2O2. In
contrast, silencing of V-ATPase B2 subunits dramatically increased H2O2 induced cell death by
increasing LMP. V-ATPase B2 overexpressing macrophagy significantly enhanced up take and
degradation of collagen. V-ATPase B2 overexpressing transgenic mice showed significantly inhibit
bleomycin induced increased lung inflammation and fibrosis. CONCLUSIONS : V-ATPase B2 is
critical for maintain lysosomal activities against excessive oxidative stress. Our finding revealed a
previously unrealized role of V-ATPase subunit in lung injury/fibrosis model. GRANT :
2016R1E1A1A01943481
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[P07-022]
CD137, A T CELL CO-STIMULATORY FACTOR INVOLVED IN THE PLAQUE STABILITY OF
ATHEROSCLEROSIS
Jing Jin¹, In-Hyuk Jung², Shin Hye Moon¹ and Goo Taeg Oh¹

¹Ewha Womans University, Korea, ²Washington University School of Medicine, USA

CD137, a member of tumor necrosis factor receptor superfamily (TNFRSF), has been reported to
be expressed in atherosclerotic plaques, and to promote lesion formation. Mature atherosclerotic
plaque advances to a vulnerable plaque, being more prone to rupture, which leads to
atherothrombotic vacular disease. However, the role of CD137 in atherosclerotic plaque stability
and its possible molecular and cellular mechanisms are poorly understood. To answer this, we
performed all in vivo experiments, and proved the CD137 mediated cellular mechanisms and cellto-cell networks in advanced atheroma. We show that CD137 induced unstable plaque which was
characterized by increased plaque necrosis, decreased collagen and vascular smooth muscle cells
(VSMCs) content, and increased macrophage infiltration. Interestingly, Teff cell derived IFN-γ
inhibits collagen synthesis in VSMCs. Furthermore, CD137 activation increased the apoptosis of
VSMC. In macrophages, activation of CD137 signaling boosted oxidized LDL (oxLDL) induced
matrix metalloproteinase-9 (MMP-9) expression. Our observations indicate that activation of
CD137 signaling decreased plaque stability in advanced atherosclerotic plaque via the combined
effects on Teff cells, VSMCs, and macrophages. Thus, inhibition of CD137 signaling appears to be
a promising therapeutic strategy for enhancing plaque stability.
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[P07-023]
TKK1 DEFICIENCY ACCELERATES ATHEROSCLEROTIC PLAQUE FORMATION IN A CELL TYPE
SPECIFIC MANNER
Tae Kyeong Kim¹, Sejin Jeon¹ and Goo Taeg Oh¹

¹Ewha Womans University, Korea

The communication and tight regulation between immune cells are essential for effective control
of homeostatic, infectious and inflammatory diseases. TKK1 is induced in inflammatory conditions
and known as mainly expressed in immune cells including macrophages and T cells.
Atherosclerosis is representative chronic inflammatory as well as metabolic disease and
Apolipoprotein E–deficient (ApoE−/−) mouse is particularly suitable disease animal model
because of its advantage to spontaneously develop atherosclerotic plaques on a standard chow
diet. However, little is known about the role of TKK1 in ApoE−/− mouse. Here, we first found that
the expression of TKK1 is more upregulated in 40 weeks-old ApoE−/− mice than 8 weeks-old
mice. To identify the function of TKK1 in atherosclerosis, TKK1 knock out (TKK1-/-) mice were
crossed with ApoE-/- mice, to generate TKK1/ApoE double knock out (TKK1-/-ApoE-/-) mice. TKK1
deficiency in ApoE-/- mice significantly accelerated atherosclerotic plaque formation, whereas not
only plasma total cholesterol and triglyceride level but also intimal necrotic core contents were
decreased in TKK1-/-ApoE-/- mice compared to ApoE-/- controls. To investigate the effect of TKK1,
more specifically in immune cells, we performed bone marrow transplantation (BMT) experiments
and BM-specific TKK1 deficiency led to decrease the development of atherosclerotic lesions. We
then hypothesized that cell type-specific function of TKK1 will be existed. As there was report
about that TKK1 is majorly expressed in classically activated macrophages (CAMs), we focused on
infiltrated immune cell types. Flow cytometry analysis revealed that among the alterations of
immune cell population in the plaques of aortas, diminished proinflammatory CAMs were seen in
TKK1-/-ApoE-/- mice, compared to ApoE-/- controls. Overall these findings suggest that TKK1
may play a pro-atherogenic role especially in activated macrophages.

Keyword: atherosclerosis, immune cells, macrophage

[P07-024]
ANTI-INFLAMMATORY EFFECT OF LCB 03-0110 IN HUMAN CORNEAL EPITHELIAL AND T
HELPER 17 CELLS: IMPLICATIONS OF EFFICACY FOR DRY EYE DISEASE
Truong Do Vinh¹ and Beom-Seok Yang2

¹KIST School, Korea University of Science and Technology, Korea, 2Korea Institute of Science and
Technology, Korea

Dry eye disease (DED) is a chronic inflammatory disorder in ocular surface and tear-film. The
prevalence of the disorder increases with age, especially for women older than 50 years and the
burden is growing by increase in life expectancy. The pathogenesis of DED primarily includes tear
hyperosmolarity, tear-film instability, and inflammation. Hyperosmolarity which results from tearevaporation in the exposed ocular surface induces a chain of inflammatory events, thereby the
activation of mitogen-activated protein kinases (MAPK) and NF-κB occurs in eye epithelial cells.
The increased productions of pro-inflammatory cytokines such as IL-1, IL-6, IL-8, TNF-α, and TGFβ1, and matrix metalloproteinases, MMP-1, MMP-3, MMP-9, and MMP-13 are observed. The
inflammatory mediators up-regulate the production of additional pro-inflammatory cytokines from
antigen presenting cells and T-cells on the ocular surface. This self-perpetuating cycle of
inflammation is central for the pathogenesis of DED. Current strategies for treating DED include
artificial tears, and anti-inflammatory drugs such as cyclosporine and corticosteroids. However,
they still have a limitation in efficacy and adverse side effects. New drugs such as Resolvin E1,
topical tofacitinib, Thymosin β4, and topical tacrolimus are under development. SV-40immortalised human corneal epithelial cell (HCEC) line is currently being used as a human corneal
epithelial cell culture model to study the human ocular surface in vitro since it mimics the various
natures of the primary corneal epithelial cells. Th17 cells are recently established as an important
key of DED. Increased Th17 cells are detected in murine model of dry eye syndrome, and coculture of naïve CD4+ T cells with supernatant of the HCECs stimulated with poly(I:C) or TNF-α,
was sufficient to drive Th17 differentiation and the expression of IL-17A. On the other hand, the
treatment by neutralizing IL-17A could decrease the severity of disease. Th17 cells and IL-17A
recently became the attractive target for DED treatment. In this study, we evaluated the antiinflammatory effect of multi-tyrosine kinase inhibitor, LCB 03-0110 using the cell culture systems
of LPS or poly(I:C)-activated HCECs and IL6/TGF-β1-driven mouse Th17 cell differentiation in
comparison with FK506 and tofacitnib, a JAK inhibitor. The expression of phosphor-ERK and

phosphor-P38 in HCECs were estimated by western blot. The differentiation of mTh17 cells was
studied by flow cytometry and the levels of IL-6, and IL-8 and IL-17A were measured by ELISA.
Our analysis revealed that LCB 03-0110 suppressed the expression of pP38 and pERK as well as
the production of IL-6 and IL-8 in HCECs which are induced by the treatment of either LPS or
poly(I:C). By contrast, FK 506 and tofactinib did not weaken the signaling and the production of
the inflammatory mediators. On the other hand, the suppression in the differentiation from naïve
T cell to mTh17 cell and the reduction in IL17A expression were also observed by the treatment of
LCB 03-0110. These results suggest that the multi-targeting kinase inhibitor, LCB 03-0110 might
have merits over tofacitinib and FK506 as a promising candidate for dry eye disease and it is
worth for further studies to evaluate its efficacy.

Keyword: LCB 03-0110, Dry eye disease, anti-inflammation

[P07-025]
THE MITOCHODNRIAL E3 LIGASE MARCH5 RESOLVES RIG-I AND MAVS AGGREGATES IN
INNATE IMMUNITY
Youngsuk Yoo¹, Seonggwang Kim¹ and Hyeseong Cho¹

¹Ajou University Graduate School of Medicine, Korea

Ubiquitin proteasome system (UPS) on the mitochondrial is one of quality control systems that
works as a first line of defense barrier against aggregated or misfolded proteins. In innate
immunity formation of the MAVS(Mitochondrial anti-viral signaling protein) oligomers elicits
robust type-I interferon induction upon viral infection and however, persistent RIG-I and MAVS
complex rather leads to host immunopathology. We recently reported that mitochondria-resident
E3 ligase, MARCH5, recognizes the oligomeric form of RIG-I and MAVS complex. MARCH5+/mice and MARCH5 deficient immune cells exhibited low viral replication and elevated type-I
interferon response to viral infection. MARCH5 bound RIG-I and MAVS complex only during viral
infection when MAVS forms oligomer. MARCH5 mediates Lys-48-linked poly-ubiquitination chain
addition to RIG-I and MAVS oligomer and induces the RIG-I/MAVS monomer. Next, we studies
have suggested that a novel function of MARCH5 in inflammation signaling. Together, these data
demonstrates that MARCH5 regulates oligomeric RIG-I and MAVS complex.

Keyword: MARCH5, UPS, MAVS, RIG-I, aggregates

[P07-026]
IDENTIFICATION OF REGULATORY FACTORS IN CASPASE-11 NON-CANONICAL
INFLAMMASOME ACTIVATION
So-Hyeon Hwang¹, Min-Kyeong Jo¹ and Young-Su Yi²

¹Sungkyunkwan University, Korea, ²Cheongju University, Korea

Inflammation is an innate immune response to protect the body from the invading pathogens and
intracellular stress. Recent studies have demonstrated that inflammasomes, an intracellular protein
complex, induce inflammatory responses, and interestingly, emerging studies have identified a
caspase-11 non-canonical inflammasome as a new inducer of inflammatory responses by direct
interaction with intracellular lipopolysaccharide (iLPS). In this study, regulatory factors in caspase11 non-canonical inflammasome activation in macrophages were identified. First, in vitro caspase11 non-canonical inflammasome activation condition was set-up by transfecting macrophages
with LPS, resulting in pyroptosis, an inflammatory form of necrotic cell death and the secretion of
inflammatory cytokines, IL-1β and IL18. 2-dimentional electrophoresis (2-DE) and mass
spectrometry (MS) analysis identified 56 proteins whose expression was significantly regulated by
caspase-11 non-canonical inflammasome activation in macrophages. Moreover, phospho-antibody
array analysis identified 152 proteins whose activity was changed by caspase-11 non-canonical
inflammasome activation in macrophages. In addition, the expression of methyltransferases was
markedly regulated by caspase-11 non-canonical inflammasome activation in macrophages. In
conclusion, the results suggest that caspase-11 non-canonical inflammasome activation is a
pivotal step to induce inflammatory responses, and several critical factors are involved during
caspase-11 non-canonical inflammasome-mediated inflammatory responses in macrophages.

[P07-027]
VIPERIN DETERMINES PHENOTYPES OF M1 AND M2 MACROPHAGES.
Jihye Yoo¹, John Eom¹ and Jun-Young Seo¹

¹Severance Biomedical Science Institute, Brain Korea 21 Plus Project for Medical Science, Yonsei
University College of Medicine, Korea

Viperin was first identified as an interferon (IFN)-gamma inducible protein in human primary
macrophages. Upon IFN treatment or viral infection, this protein is also induced in a variety of cell
types such as fibroblasts, hepatocytes, dendritic cells and T cells. In such cells viperin has multiple
functions. It has antiviral activity against many different DNA and RNA viruses including HCMV,
HCV, Dengue virus and HIV-1. Viperin is also associated with various signaling pathways and
cellular metabolism. However, the functions of viperin in macrophages are poorly understood.
Macrophages can be polarized to classically activated macrophages (M1) or alternatively activated
macrophages (M2). M1 and M2 activated macrophages have different roles in inflammation. M1
macrophages are associated with pro-inflammatory responses and provide a host defense against
infections, while M2 macrophages have anti-inflammatory or reparative functions. It has been well
established that granulocyte macrophage colony-stimulating factor (GM-CSF) induces M1
macrophage polarization and macrophage colony-stimulating factor (M-CSF) induces M2
macrophage polarization. Here, we showed that viperin is expressed in bone marrow cells
including monocytes (M0) and its expression levels are maintained through M2 macrophage
polarization but not M1 macrophages polarization. We observed that viperin expression is
induced by M-CSF and secretion molecules from M2 macrophages, while it is suppressed by GMCSF and secretion molecules from M1 macrophages. We confirmed M2-specific expression of
viperin by replacement of M1 cell culture supernatants with M2 culture supernatants and vice
versa. The results suggested that viperin expression affects determination of M1 and M2
phenotypes. Using bone marrow-derived macrophages from viperin knockout mice, we are
currently investigating the role of viperin in macrophage polarization and secretion of M1- and
M2-specific cytokines to induce pro- and anti-inflammatory responses respectively.
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[P07-028]
2B4 RECEPTOR CONTRIBUTES TO HOST DEFENSE AGAINST LEGIONELLA INFECTION
Bonggoo Park¹, Gayoung Park¹, Jiyoung Kim¹, Jung Eun Lee¹, Seon Ah Lim¹, Kwanghee Kim¹ and
Kyung-Mi Lee¹

¹Korea University, College of Medicine, Korea

2B4 (CD244), a member of signaling lymphocyte-activation molecule (SLAM) family, induces
cytokine secretion (IFN-γ) and enhances non-MHC-restricted killing by NK cells through
interaction with CD48 expressed on all hematopoietic cells. NK cells are a subset of innate
lymphocytes essential against viruses, bacteria and tumors. 2B4 is also expressed by a subset of
memory CD8+αβT cells, γδT cells, basophils, monocytes and eosinophils except NK cells. 2B4
(CD244) receptor has also been known to increase risk in SNP (single nucleotide polymorphism)
study of rheumatoid arthritis of a Japanese population. Thus, we hypothesized that 2B4 receptor
may has significant roles in host defense against infectious bacteria such as Legionella
pneumophila, since immune cells such as NK cells and T cells requires this surface receptor for
their functions. Legionella pneumophila is a Gram-negative intracellular pathogen causing
Legionnaires’ disease in humans. During host infection, legionella multiplies in a variety of host
cells such as macrophages, dendritic cells and alveolar epithelial cells. Different immune cells such
as NK cells, CD4+ and CD8+ T cells are involved in innate immune defense against legionella
infection as well as other cell types such as macrophages, since infected mice were defective in
innate defense against legionella, when they were depleted using their specific antibodies. In all
these depleting experiments, the defective defenses were mediated in part by defective
production of IFN-γ as well as other cytokines and chemokines. Recent studies demonstrated that
pattern recognition receptors like TLR2 contribute to host defense against legionella infections as
well as different host cells including macrophages, T cells and NK cells. In our macrophage
experiments, 2b4-/- macrophages were defective to stimulation by TLR2, TLR4 and TLR9 ligands in
terms of cytokines production compared to wt ones suggesting that these legionella sensing TLRs
are also likely insensitive to legionella infection. Since the murine 2B4 receptor is an activating
receptor inducing IFN-γ in NK cells on ligation with anti-2B4 monoclonal antibody, we
hypothesized that 2B4 deficient mice might have abnormal responses in NK and CD8+ T cells on
certain relevant immune stimulations. In wt and 2b4-/- mouse infections, 2b4-/- mice were more
sensitive to legionella infection leading to higher bacterial CFU in lungs as well as lower cytokines

production in 2b4-/- mouse airways during legionella infections. Furthermore, depletion of
defective NK cells in 2b4-/- mice reversed defects in 2B4 deficient mice during legionella infection,
suggesting that defective NK cells seemed to be one of reasons for defective pulmonary response
against and 2B4 receptor is essential in host defense to legionella infection.
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[P07-029]
INVESTIGATION ON THE ROLE OF ANNEXINA6 IN RIG-I MEDIATED ANTIVIRAL SIGNALING
PATHWAY
Jee-Eun Lee¹ and Joo-Yeon Yoo¹

¹Pohang University of Science and Technology, Korea

AnnexinA6, a member of Annexin protein family, is a calcium dependent phospholipid binding
protein. Calcium reversibly shifts AnnexinA6 from a soluble to a membrane-associated state. The
property of AnnexinA6 allows it to regulate membrane dynamics, trafficking and remodeling, thus
to function as a regulator in diverse cellular signal transduction pathways. We observed that
AnnexinA6 binds to Retinoic inducible gene-1 (RIG-I). RIG-I is a cytosolic pattern recognition
receptor that triggers the innate immune system of the host cell upon sensing viral RNA genome.
The interaction between RIG-I and AnnexinA6 was tested by glutathione-s-transferase (GST)
pulldown assay using transfected HEK293T cells. The co-localization of RIG-I and AnnexinA6 was
separately examined by immunofluorescence staining in transfected HeLa cells. AnnexinA6 also
increased the RLR signaling activity that induces the production of type I Interferons. At the same
time, the inhibitory effect of AnnexinA6 on the replication of virus was observed. The detailed
mechanism on the involvement of AnnexinA6 in RIG-I-mediated intracellular signal transduction
will be discussed.
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[P07-030]
NECROTIC CELL DEATH INDUCES MELANOTIC MASS FORMATION IN DROSOPHILA
Jinyoung Park¹, Ji-Hyun Lee¹, Youngbin Lee¹ and Kwang-Min Choe¹

¹Yonsei University, Korea

When flies are threatened by avirulent parasitic wasps, the wasp egg is encapsulated and
melanized in the Drosophila larval body. As a result of that response, melanotic mass is formed.
Rizki and Rizki (1980) found that melanotic mass formation also occurs by hemocytes, the insect
blood cells, on altered self-tissues without parasitic infection. Our previous study show that
hemocytes attack self-tissues that have disrupted basement membrane and altered cell polarity.
Based on these results, we performed a modifier screen on the background of βPS integrin
knockdown that destroyed the basement membrane. Our data showed that blocking apoptosis
enhanced melanotic mass formation. The level of apoptosis did not change, but necrotic cell
death increased. Knockdown of cathepsin D decreased melanotic mass formation, indicating that
the melanotic mass formation was indeed due to necrosis. These results indicate that necrosis
causes melanotic mass formation and is sufficient and necessary for the autoimmune-like
response in βPS knockdown larvae.

[P07-031]
EFFECT OF 3,3’-DIINODOLYLMETHANE ON THE INFLAMMATION AND PERMEABILITY IN THE
HUMAN INTESTINAL EPITHELIAL CELL MODEL
Kyungsu Kang¹ and Jooyeon Kim¹

¹Korea Institute of Science and Technology, Korea

Effect of 3,3’-Diinodolylmethane on the Inflammation and Permeability in the Human Intestinal
Epithelial Cell Model Abstract Interleukin-1β (IL-1β) is a crucial pro-inflammatory cytokine involved
in the initiation and progression of inflammatory bowel diseases (IBD). To discover potential
candidates for treating IBD, we measured the effect of natural products on the production of
inflammatory cytokine, interleukin-8 (IL-8) in intestinal epithelial Caco-2 cells pretreated with IL-1β.
3,3’-Diinodolylmethane (DIM) is a well-known anti-inflammatory compound generated during
digestion of indole-3-carbinol, which is a component of cruciferous vegetable, in gastrointestinal
tract. DIM significantly decreased the IL-8 over-production induced by IL-1β in undifferentiated
intestinal epithelial Caco-2 cells. DIM also improved the paracellular FITC-dextran permeability of
differentiated Caco-2 cells cultured in trans-well plate, which was increased by the IL-1β treatment.
In addition, DIM elevated transepithelial electrical resistance (TEER) in differentiated Caco-2 cell.
But, there was no decrease of the IL-8 over-production when differentiated Caco-2 cell was cotreated by DIM and IL-1β. We also investigated the effect of DIM on the expression of intestinal
barrier proteins by using western blot analysis, which were disrupted by inflammatory cytokine, IL1β in Caco-2 cells. Tight junction proteins, Zonnula Occludens (ZO)-1, Occludin, Claudin-1 and
Claudin-4 are important proteins for determining paracellular permeability. Detergent soluble,
detergent in-soluble and whole cells fractions of the differentiated Caco-2 cells treated with DIM
and IL-1β were prepared and time-dependent protein expression levels of them were checked.
Taken together, we concluded that DIM decrease the inflammation and permeability in the IBD
intestinal epithelial cell model in vitro.

Keyword: Inflammatory bowel disease(IBD), Interleukin-1β(IL-1β), 3,3’-Diinodolylmethane (DIM),
anti-inflammatory, tight junction proteins

[P07-033]
REGULATION OF DEXAMETHASONE-INDUCED ALTERNATIVE MACROPHAGE
DIFFERENTIATION SIGNALING BY SOCS ISOFORMS
Choong-Eun Lee¹, Hana Jeong¹, Hye-Young Yoon¹ and Sumin Kim¹

¹Sungkyunkwan University, Korea

Macrophages exhibit distinct phenotypes upon receiving differentiation and polarization signals
provided in the specific tissue environment. Both classical (M1) and alternative (M2) macrophages
are responsible for pro-inflammatory and anti-inflammatory functions during infection and tissue
repair, respectively. The mechanisms of M1 differentiation by inflammatory stimuli (LPS + IFN-r)
are rather well-established. However, the induction of M2 differentiation is achieved by diverse
stimuli such as IL-4, TGF-beta, or glucocorticoid, each of which likely activates distinct signaling
pathways. We have studied the regulatory functions of suppressors of cytokine signaling (SOCS)
isoforms on macrophage differentiation and found that SOCS1 and SOCS3 both inhibit M1
macrophage induction through the suppression of ROS signaling required for inflammatory
cytokine production. In the present work we have investigated the signaling mechanism of M2
macrophage polarization induced by glucocorticoid and the regulatory effects of SOCS isoforms.
THP1 monocytic cells induced to differentiate by PMA treatment were used for M2 polarization
with dexamethasone (Dex). The optimal induction of M2 markers and M2 cytokine production was
achieved at 40 ng/ml of Dex treatment for 48 h. The Dex-induced M2 polarization was
characterized by reduction of pro-inflammatory cytokines (TNF-alpha and IL-1 beta) and induction
of anti-inflammatory cytokines (IL-10 and TGF-beta), which involved the early phase induction of
ROS followed by the activation of MAPK and MKP1. There is a significant induction of several
STAT and SOCS isoforms during Dex treatment, suggesting their role in Dex-induced M2
differentiation. To study their functions, SOCS isoform over-expressing or knock-down THP1 cell
lines were established by viral transduction. The SOCS3 over-expressing cells exhibited a
prominent inhibition on the Dex-induced ROS and M2 cytokine production with up-regulation of
anti-oxidant factors. Conversely SOCS3 knock-down cells showed increased response to Dex with
promotion of ROS and M2 cytokines, suggesting the inhibitory function of SOCS3 on the Dexinduced M2 differentiation through ROS regulation. Upon SOCS1 knock-down, Dex-mediated TGFbeta production was suppressed while IL-10 induction was not significantly affected. Thus,
although SOCS1 is induced during Dex-induced M2 differentiation, the role of SOCS1 in M2
polarization is not clear at present, and requires further investigation.

Keyword: alternative macrophage differentiation, Suppressors of cytokine signaling, M2 cytokines,
Reactive oxygen species, dexamethasone

[P07-034]
ESTABLISHING MITOCHONDRIAL RNAS AS NOVEL FUNCTIONAL MARKERS FOR ARTHRITIS
Sujin Kim¹, Jayoung Ku¹, Mark Borris Aldonza¹ and Yoosik Kim¹

¹Korea Advanced Institute of Science and Technology (KAIST), Korea

Arthritis is a highly common senile disorder in aging societies. However, due to the degenerative
nature of the disease, there exists no obvious method for treatment of arthritis. Development of
new treatment strategy requires mechanistic understanding of the onset of the disease at the
molecular level. Here, we show that mitochondrial RNAs (mtRNAs) may provide the key link that
connects stress response to chondrocyte degeneration. Previously, it has been shown that protein
kinase R (PKR), an immune response protein that becomes activated when bound to dsRNAs, is
activated in many patients suffering from osteoarthritis (OA) [1]. Nonetheless, targeting PKR is not
a viable option and the upstream signal that leads to PKR activation is mostly unknown. In our
study, we investigated the role of mtRNAs acting as activators of PKR. Our results showed that
mtRNAs can form intermolecular dsRNAs and can activate PKR and its downstream signaling in
response to stressors mimicking OA. Our work unveils an unexpected role of mtRNAs as
molecular players in the onset and progression of OA and suggests targeting mtRNAs may
provide a new direction in the diagnosis and treatment of arthritis.

Keyword: Arthritis, PKR, Mitochondria, double-stranded RNA

[P07-035]
PROTECTIVE EFFECTS OF NATURAL CARBOHYDRATE MATERIALS ON THE INFLAMMATION OF
A HUMAN COLONIC EPITHELIAL CELL LINE
Jisun Lee¹, Chang Won Lee¹, Ji Won Choi¹, Seong Cheol Kim¹ and Yong Il Park¹

¹The Catholic University of Korea, Korea

Inflammatory bowel disease (IBD) is characterized by chronic inflammation of the gastrointestinal
tract and results from a complex series of interactions between susceptibility genes, the
environment, and the immune system. Current treatments such as immunomodulators and
biologic agents are used to induce and maintain remission; however, these drugs are associated
with lower efficacy and several side effects. Recently, the evident consensus supports that natural
carbohydrates including polysaccharides and oligosaccharides can be promising candidates due to
their ability to modulate immune responses. Some studies also provide strong evidences that the
process of autophagy and apoptosis affects several aspects of mucosal immune responses. Thus,
in this study, we prepared polysaccharides (PS-1) isolated from natural biomaterials and lowermolecular weight oligosaccharides (OS-1) from the polysaccharides by enzymatic degradation, and
evaluated for their protective effect in TNF-α-stimulated intestinal epithelial cells. Our results
showed that the pretreatment of OS-1 (25–500 μg/ml for 48 h) significantly reduced the cytotoxic
effect of TNF-α on HT-29 cells, as shown by the restoration of the cell viability and the
autophagic marker expressions (LC-3). Additionally, the TNF-α-induced activations of apoptotic
markers (caspase-3 and PARP) were remarkably attenuated by OS-1 pretreatment. These results
demonstrated that OS-1 has protective effects against TNF-α-induced intestinal immune
dysfunction, suggesting that the OS-1 may be beneficial in reducing or preventing inflammation
related intestinal diseases such as IBD.

Keyword: Natural carbohydrate materials, Human colonic epithelial cells, Apoptosis, Autophagy,
TNF-α

[P07-036]
THE BACTERIAL SUBSTANCES OF ENTEROCOCCUS FAECALIS REGULATE THE INFLAMMATORY
RESPONSES ON THE ATOPIC DERMATITIS
Eun Ju Yang¹ and Jeong Hyun Chang¹

¹Daegu Haany University, Korea

Atopic dermatitis is an important common chronic disease and AD patients often have dry and
scaly skin that span the whole body and have intensely itchy red, splotchy, raised lesions in the
folded region of skin. In many AD patients, pathogenic microorganism, including Staphylococcus
aureus (S. aureus), can frequently colonize in skin lesions, and can contribute to persistent skin
inflammation in AD patients by secreting various toxins. In contrast, resident nonpathogenic
bacteria seem to stabilize the immune system of surface organs such as the skin. The
nonpathogenic bacteria may restore the balance between the immune responses of pathogenic
and nonpathogenic bacteria and may have the potential to alleviated inflammatory responses in
damaged lesion. In our study, the bacterial substances of Enterococcus faecalis (Ef substances) was
acquired from whole bacteria of Enterococcus faecalis using ultrasonic lysis. And then, to induce
atopic responses in the human skin cell line, HaCaT cells were stimulated with Dermatophagoides
pteronyssinus (Der p). As results, Ef substances reduce the releases of pro-inflammatory cytokines
(IL-6, IL-8 and MCP-1) in Der p-stimulated HaCaT cell. The proliferation of S. aureus was also
inhibited by Ef substances. In conclusion, Ef substances may reduce the inflammation and may
improve the skin-defense system mediated by secondary infection of S. aureus.

Keyword: Atopic dermatitis, Enterococcus faecalis, proinflammatory cytokines, Staphylococcus
aureus, HaCaT cell

[P07-037]
ADHESION MOLECULE TARGETTED IMMUNETHERAPY TOWARDS A PROPHYLAXIS AGAINST
VISCERAL LEISHMANIASIS
Sukrat Sinha¹ and Shanthy Sundaram¹

¹University of Allahabad,India

Visceral Leishmaniasis is a macrophage associated disorder for the treatment of which antimony
based drugs like SAG and SSG were the first choice in the recent past. The clinical value of
antimony therapy is now declined against VL because increasing cases of Sodium Antimony
Gluconate (SAG) resistance have reached outstanding proportion in Bihar, India. We have also
evaluated the effect of combining CD2 with conventional antimonial (sb) therapy in protection in
BALB/c mice infected with either drug sensitive or resistant strain of Leishmania donovani with 3
million parasites via-intra-cardiac route. Mice were treated with anti CD2 adjunct SAG subcutaneously twice a week for 4 weeks. Assessment for measurement of weight, spleen size, antiLeishmania antibody titer, T cell and anti-leishmanial macrophage function was carried out day 0,
10, 22 and 34 post treatments. The combination therapy was shown boosting signiﬁcant
proportion of T cells to express CD25 compared to SAG monotherapy. Although, the level of IFN-γ
was not statistically different between combination vs monotherapy (p = 0.298) but CD2
treatment even alone signiﬁcantly inﬂuenced IFN- γ production than either SAG treatment (p =
0.045) or with CD2 adjunct SAG treatment (p = 0.005) in Ld-S strain as well as in Ld-R strain. The
inﬂuence of CD2 adjunct treatment was also documented in anti-leishmanial functions in
macrophages. As shown, the super-oxide generation began enhancing very early on day 10 after
SAG treatment with CD2 during which SAG action was at minimum. Interestingly, the super-oxide
generation ability remained intact in macrophage after treatment with immuno-chemotherapy
even in mice infected with Leishmania resistant strain. Unlike SAG treatment, treatment of SAG
with CD2 also led to production of nitric oxide and TNF-α, resulting in resulting in most effective
clearance of L. donovani from infected macrophages. Our results indicate that CD2, which can
boost up a protective Th1 response, might also be beneﬁcial to enable SAG to induce
macrophages to produce Leishmanicidal molecules and hence control the infection in clinical
situation like Kala-azar. Drug resistance is the major impedance for disease control but the
encouraging results obtained after infecting mice with resistant strain of the parasite strongly
imply that this drug can be effective even in treating resistant cases of Kala-azar.

Keyword: CD2, Visceral Leishmaniasis, SAG

[P07-038]
CHARGE-CONVERTIBLE NANO-DRUG CARRIERS COMBINED WITH REDOX-RESPONSIVE
CROSS-LINKING AS A MULTISTEP DRUG DELIVERY SYSTEM FOR CHRONIC INFLAMMATORY
ARTHRITIS
Jin Hee Kang¹, Hasan Al Faruque¹, Hye Won Ko², Shijin Sung¹, Shamim Ahamed¹, Kheum Hee Sa¹,
Jae Hyung Park² and Young Mo Kang¹

¹Kyungpook National University School of Medicine, Korea ²College of Engineering, Sungkyunkwan
University, Korea

A fundamental abnormality in rheumatoid arthritis (RA) is the inappropriate growth and activation
of immune cells and stromal cells, imposing high metabolic demands that make these cells coexist
in the acidic milieu of the synovial microenvironment. The advantages of MTX are offset by its
side effects on off-targeted tissues which may results in the inadequate efficacy due to dose
limitation. A drug carrier that senses the microenvironmental ques within the synovitis tissues can
be designed to effectively target MTX to immune cells that play a central role in RA, thus leading
to the opportunity of more successful therapeutic outcomes. We aimed to develop acidityresponsive

charge-convertible

branched

polyethyleneimine

(PEI)-nanoparticles

which

have

disulfide cross-links interconnected within the nanoparticles that may be arthritis-targeting
controlled-release drug carriers. In order to develop the sequentially activated nanoparticles, we
prepared a dual stimuli-responsive polymer, composed of PEI as the cationic hydrophilic backbone.
Cellular internalization of charge-convertible cross-linked nanoparticles (CCNPs) was promoted by
means of pH-triggered surface charge conversion from negative to positive. Furthermore, the
drug loaded in CCNPs is efficiently released into cytosol after the endocytosis and redoxresponsive decompostion at the acidic microenvironment of endo-lysosomal compartments. The
in vivo biodistribution of CCNPs exhibited a typical efficient accumulation within the inflamed
paws. The surface charge of the CCNPs was confirmed to be convertible within the acidic joint
tissues followed by reversion of charge after return of the excess nanoparticles into neutral pH of
the circulation . Compared to the free MTX-treated group, the therapeutic efficacy of CCNP-MTX
was significantly better against arthritis severity. We highlight the distinct advantages of
combining key benefits of pH-responsive and redox-responsive mechanisms with PEI-based
nanoparticles for arthritis-selective targeting, thus suggesting CCNPs as a promising carrier of
MTX for treatment of RA.
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[P07-039]
MHY1485 INHIBITS MAST CELL FUNCTION AND PROLIFERATION
Valeriya Rakhmanova¹ and Jinwook Shin¹

¹Inha University, Korea

Mast cells integrate innate and adaptive immunity and are implicated in pathophysiological
conditions, including allergy, asthma, and anaphylaxis. Cross-linking of the high-affinity IgE
receptor (FcεRI) initiates diverse signal transduction pathways and induces the release of
proinflammatory mediators by mast cells. In this study, we demonstrated that hyperactivation of
mechanistic target of rapamycin (mTOR) signaling using the mTOR activator MHY1485 suppresses
FcεRI-mediated mast cell degranulation and cytokine secretion. MHY1485 treatment increased
ribosomal protein S6 kinase (S6K) and eukaryotic translation initiation factor 4E-binding protein 1
(4E-BP1) phosphorylation, which are downstream molecules of mTOR complex 1 (mTORC1), but
decreased phosphorylation of Akt on mTORC2 target site serine 473. In addition, this activator
decreased β-hexosaminidase, interleukin (IL)-6, and tumor necrosis factor α (TNF-α) release in
murine bone marrow-derived mast cells (BMMCs) after FcεRI stimulation. Furthermore, MHY1485treated BMMCs showed significantly decreased proliferation when cultured with IL-3. These
findings suggested hyperactivation of mTORC1 as a therapeutic strategy for mast cell-related
diseases.

[P07-040]
STANDARDIZATION OF IMMUNOGENICITY ASSAY AND STABILITY TESTING OF HUMAN
STANDARD ANTIBODY PANEL FOR VACCINES
Su Hyeon Hwang¹, Hyunkyung Kang¹, Si Hyung Yoo¹, Chan Woong Choi¹, Hyungok Cheun¹,
Minseung Hwang¹, Yoon Jeong Lee¹, Hyung Il Cheun¹ and Sung-Soon Kim¹

¹National Institute of Food and Drug Safety Evaluation, Korea

Ministry of Food and Drug Safety (MFDS) has developed standardized antibody panels to support
domestic vaccine self-sufficiency, and to distribute vaccine manufacturers and research institutes.
In this study, standardized immunogenicity assays for human papillomavirus (HPV) and varicellazoster virus (VZV) were established and stability tests of antibody panels were conducted to
confirm the quality of the standardized antibody panel. HPV immunogenicity tests were based on
the virus-like particle (VLP) enzyme-linked immunosorbent assay (ELISA) and the pseudovirusbased neutralization assay (PBNA). Sera from people injected HPV four-type vaccine (6, 11, 16, 18)
were collected and antibody titer was measured by performing the VLP ELISA and PBNA. The total
IgG antibody titer and neutralizing antibody titer of panel samples were analyzed in parallel with
the collaborative research institute. VZV immunogenicity test was conducted with fluorescent
antibody to membrane antigen (FAMA) which is a gold standard (reference) method to evaluate
protective immunity against varicella. To assure the quality of the developed VZV standardized
plasma panel which had assigned the value in 2015, panel sera was arbitrarily selected. FAMA test
and glycoprotein enzyme immunoassay (gpEIA) were performed and the average titer of FAMA
and gpEIA results of each panel was within acceptable range.

Keyword: Vaccine, Immunogenicity, Standard serum, Assay method

[P07-041]
POLYUBIQUITINATION OF P62/QTSM1 IS A PREREQUISITE FOR FAS/CD95 AGGREGATION TO
PROMOTE CASPASE-DEPENDENT APOPTOSIS IN CADMIUM-EXPOSED MOUSE MONOCYTE
RAW264.7 CELLS
Ju-Young Kim¹, Ki-Tae Jung¹ and Seon-Hee Oh¹

¹Chosun University, Korea

Cadmium (Cd) induces cytotoxicity via autophagy-drivened apoptosis in non-activated murine
macrophages, however, the functional molecular mechanism between both signalings remains
unclear. Here, we show that autophagy instigates Fas (CD95/APO-1)-mediated apoptosis via
promoting polyubiquitination of p62/QTSM1 in response to Cd. Cd produced tumor necrosis
factor-α (TNF-α), peaking at 6 h and showing a concentration-dependent increase at this time.
Immunoblotting revealed polyubiquitinated (PolyUb)-full length Fas (clone G-9) and reduced
cytosol Fas (clone M-20) in Cd-exposed Raw264.7 cells. The polyUb-Fas transiently accumulated,
which showed a positive correlation with polyUb-p62 and polyUb-proteins. Autophagy inhibition
via chemical and genetic modulations suppressed Cd-induced polyUb-p62, polyUb-Fas and
polyUb-proteins levels, and TNF-α production, whereas cytosol Fas level recovered to control level.
Immunofluorescence (IF) staining for full-length Fas, p62, and ubiquitin revealed aggregated
pattern in Cd-induced apoptotic cells, which was inhibited by autophagy blocking. Furthermore,
Fas colocalized with microtubule-associated protein 1 light chain-3B (LC3B). IF staining and
immunoprecipitation (IP) assays revealed colocalization and interaction among p62, Ub, and Fas.
Knockdown of p62 thus reduced binding level with Ub and Fas, respectively. Together, polyUb-p62
targets Fas and recruit it to autophagosomes, in where Fas transiently aggregated to promote
apoptosis, and then degradated with polyUb-p62, which is required for promoting apoptosis and
might play a critical role in selected cytokine production.

Keyword: Cadmium, autophagy, p62/QTSM1, Fas, cytokine

[P07-042]
OAS1 AND OAS3 ACT AS NEGATIVE REGULATORS OF THE EXPRESSION OF CHEMOKINES
AND INTERFERON-RESPONSIVE GENES IN HUMAN MACROPHAGES
Wook-Bin Lee¹, Won Young Choi², Dong-Hyun Lee², Shim Hyeran², Jeongsil Kim-Ha³ and YoungJoon Kim²

¹Korea Institute of Science and Technology (KIST), Korea, ²Yonsei University, Korea, ³Sejong
University, Korea

Upon viral infection, the 2’, 5’-oligoadenylate synthetase (OAS)-ribonuclease L (RNaseL) system
works to cleave viral RNA, thereby blocking viral replication. However, it is unclear whether OAS
proteins have a role in regulating gene expression. Here, we show that OAS1 and OAS3 act as
negative regulators of the expression of chemokines and interferon-responsive genes in human
macrophages. Clustered regularly interspaced short palindromic repeats (CRISPR)-CRISPRassociated protein-9 nuclease (Cas9) technology was used to engineer human myeloid cell lines in
which the OAS1 or OAS3 gene was deleted. Neither OAS1 nor OAS3 was exclusively responsible
for the degradation of rRNA in macrophages stimulated with poly(I:C), a synthetic surrogate for
viral double-stranded (ds)RNA. A mRNA sequencing analysis revealed that genes related to type I
interferon signaling and chemokine activity were increased in OAS1-/- and OAS3-/- macrophages
treated with intracellular poly(I:C). Indeed, retinoic acid-inducible gene (RIG)-I- and interferoninduced helicase C domain-containing protein (IFIH1, or MDA5)-mediated induction of
chemokines and interferon-stimulated genes was regulated by OAS3, but Toll-like receptor 3
(TLR3)- and TLR4-mediated induction of those genes was modulated by OAS1 in macrophages.
However, stimulation of these cells with type I interferons had no effect on OAS1- or OAS3mediated chemokine secretion. These data suggest that OAS1 and OAS3 negatively regulate the
expression of chemokines and interferon-responsive genes in human macrophages.
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[P07-043]
INHIBITORY ROLE OF CD244 IN THE REGULATION OF MAST CELL FUNCTION
Jiyoung Kim¹, Jun Ho Lee¹, Tae-Jin Kim¹ and Kyung-Mi Lee¹

¹Korea University College of Medicine, Korea

2B4 (CD244; slamf4), belong to Signaling lymphocytic activation molecule (SLAM) family, is plays
an important role on Natural Killer (NK) cell and T cell activation. It was also established 2B4
expressing on mast cell, known as the critical cause for various allergic disorders, but little is
known about 2B4 role and signaling mechanisms. Here we show that 2B4 has a role of negative
regulator on IgE-mediated degranulation and cytokine secretion in bone marrow-derived mast
cells (BMMCs). In 2B4 deficient mice, IgE-mediated passive systemic anaphylaxis (PSA) and passive
cutaneous anaphylaxis (PCA) mouse in vivo model resulted in increased allergic response
compared with wild-type mice. In vitro, we observed 2B4 located on the plasma membrane and
associated with FcεRIβ as indicated by immunoprecipitation and confocal microscopy assay. Upon
antigen stimulation, BMMCs from 2B4 deficient mice led to hypersecretion of mast cell granule
proteins through over-phosphorylation of IgE-FcεRI dependent signaling cascades such as Lyn,
Syk, LAT and MAPK phosphorylation comparison with normal cells. We also found that IgEdependent mast cell activation induced the recruitment and activity of Src-homology 2 domain
(SH2)-containing SHP-1/2 and SH2 domain containing inositol phosphatase (SHIP) to 2B4, and the
tyrosine phosphatase activity was efficiently disrupted by 2B4 deficiency. Furthermore, these
inhibitory effect of 2B4 was not affected to its ligand CD48 unlike NK cells. Taken together, these
results strongly indicate that 2B4 acts as an essential negative regulator on the anti-allergic
activity through increasing tyrosine phosphatases activity in mast cells. This research was
supported by Basic Science Reseach Program through the National Research Foundation of Korea
(NRF) funded by the Ministry of Education (Grant# ; NRF-2016R1A6A3A04009698 and NRF2017R1A2B3004828 )
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[P07-044]
ANTI-ALLERGIC ACTIVITY OF PHELLINUS LINTEUS GROWN ON GERMINATED BROWN RICE
(PBR) IN IGE/ANTIGEN STIMULATED RBL-2H3 CELLS AND PASSIVE CUTANEOUS
ANAPHYLAXIS (PCA) REACTION IN MICE.
Ha-Kyoung Kwon¹ and Hye-Jin Park¹

¹Gachon Unversity, Korea

Ethnopharmacological relevance
Phellinus linteus (PL) has been used as traditional herbal medicine, owing to immune regulatory
activates including anti-allergic activity.
Aim of the study
Anti-allergic activity of Phellinus linteus grown on germinated brown rice (PBR) butanol fraction
(PBR-BuOH) was examined using in vitro and in vivo IgE/Ag-induced allergic models.
Materials and methods
The release of β-hexosaminidase was evaluated in IgE/Ag-induced RBL2H3 cells. We checked the
anti-allergic effect of PBR-BuOH on passive cutaneous anaphylaxis (PCA) murine model using
Evans blue dye and hematoxylin and eosin (H&E) staining. The anti-allergic effect of PBR-BuOH in
IgE/Ag-induced RBL2H3 cells was checked Reverse transcriptase chain reaction (RT-PCR) and
immunoblotting analysis. Data were analyzed by one-way ANOVA/Dunnett’s t-test using SPSS
statistical analysis program.
Results
PBR BuOH inhibited IgE/Ag-induced degranulation in RBL2H3 cells (p<0.01 vs. IgE/Ag control).
The level of tumor necrosis factor (TNF)-α mRNA expression was significantly decreased by PBRBuOH in IgE/Ag-induced RBL2H3 cells in dose-dependent manner (p<0.05 vs. IgE/Ag control), but
the level of Interleukin (IL)-4 mRNA expression was slightly decreased. To elucidate the antiallergic mechanism of PBR-BuOH in RBL2H3 cells, we checked the level of signaling molecules.
PBR-BuOH reduced the phosphorylated Fyn, Gab2, and Syk protein expression. In addition, PBRBuOH suppressed the extravasation of evans blue dye in mice with PCA symptoms. The

histological analysis also indicated that PBR-BuOH significantly suppressed the ear thickness and
the infiltration of the immune cells in IgE/Ag-sensitized PCA mice, compared with non-treated
control group (p<0.001 vs IgE/Ag control group).
Conclusion
These findings suggest that PBR-BuOH might act as an effective anti-allergic functional food,
health supplement or drug.

Keyword: anti-allergy activity, Phellinus linteus grown on germinated brown rice (PBR), passive
cutaneous anaphylaxis (PCA), Immunoglobulin E/antigen

[P07-045]
THE DELIVERY OF TUMOR ANTIGEN-SPECIFIC CYTOXIC T LYMPHOCYTES BY PLGA NANOFIBER SCAFFOLDS IN VIVO
Jia Joanne Ng Pei¹, Jungwon Kim¹, Seunghyun Jeon¹ and Kyung-Mi Lee¹

¹Department of Biochemistry and Molecular Biology, Korea

One of recent approaches for cancer treatment is adoptive cell therapy (ACT) of injecting effector
cells expanded in vitro. However, low numbers of effector cells and insufficient persistence have
been in the way of successful ACT in clinical settings. These limitations could be overcome
through using biocompatible poly (lactide-co-glycolide) (PLGA) nanofiber and thereby efficiently
delivering human tumor antigen-specific cytotoxic T lymphocytes (CTLs) directly to the tumor site
from the platform. In addition, PLGA nanofiber scaffolds were modified with monoclonal
antibodies (anti-CD8 and anti-CD28 Abs) providing CTLs with adhesion and co-stimulatory signals,
with them gradually releasing attached CTLs. Compared to CTLs in conventional rapid expansion
protocol (REP), the nanofiber originated ones are more activated with higher CD28 expression
higher cytotoxicity. Thus, these results demonstrated that anti-Cd8/anti-CD28 Ab-conjugated PLGA
nanofiber scaffolds can bind CTL clones, resulting in improving their anti-tumor activities and then
gradually releasing them with their functions performed. Thus, the combination therapy of tumor
antigen-specific CTLs and nanofiber presented here may be more effective than traditional
methods as novel cell therapy strategy.

Keyword: CYTOXIC T LYMPHOCYTES, PLGA, Nanofiber, Tumor, CTLs

[P07-047]
EX-VIVO STIMULATED AUTOLOGOUS NK CELLS FROM PANCREATIC PATIENTS RESTORES
TUMOR REACTIVITY FOR THERAPEUTIC STRATEGY OF ADVANCED SOLID CANCER
Jungwon Kim¹, Seon Ah Lim¹, Joonha Kwon¹, Jin-Young Jang² and Kyung-Mi Lee¹

¹Korea University, Korea, ²Seoul National University, Korea

Pancreatic ductal adenocarcinoma (PDAC) remains one of the most rapidly fatal human
malignancies. The majority of patients with PDAC (~85%) are diagnosed with distant metastasis,
rendering them surgically inoperable. Furthermore, its unique desmoplastic property with
significant stromal compartment has made standard chemotherapy difficult to access into the
primary tumor compartment. NK cells provide the ﬁrst line of defense against tumor, however,
anti-tumor function of NK cells is progressively dampened in PDAC patients, associated with the
immune evasion mechanism. To further confirm this, we investigated the presence and activation
status of NK cells in Tumor mass from patients. Surprisingly, very little NK cells are found in TILs
while normal numbers of NK cells are present in peripheral blood. In addition, flow-cytometry
data demonstrated that the differentiation status of NK cells in tumor differed from that of
circulating cells. In particular, CD27 and CD28 were expressed on most NK cells in tumor as
compared to PBMCs Typically CD27 and CD28 are required for the generation and long-term
maintenance of T cell immunity. However, previous report demonstrated that CD27+ NK cell were
mostly CD56dim/bright, had significant lower levels of perforin and granzyme B, and had a low
cytolytic potential. Collectively, these data suggest that NK cells in PDAC are not likely functional
to lyse tumor cells within tumor. Thus, we hypothesize that NK cells from PBMC is better suitable
for targeting for PDAC. In previous study, we established a method for the expansion of highly
cytotoxic human NK cells from PBMC. When we cultured patients PBMC using these methods, we
achieved greater than 2000-fold expansion of NK cells with over 85% NK cell purity. These cells
are now able to kill both allogeneic PANC-1 cell lines and autologous primary tumor cells
Therefore, our NK cell-based immunotherapy holds great promise for treating pancreatic cancer
patients.

Keyword: Pancreatic Cancer, Immunotherapy, Cancer Immunology

[P07-048]
2B4 RECEPTOR REGULATE COLITIS DEVELOPMENT VIA TISSUE REPAIR MECHANISM.
Tae-Jin Kim¹, Jeong-Min Kim¹, Bonggoo Park¹, Gayoung Park¹, Seon Ah Lim¹ and Kyung-Mi Lee¹

¹Korea University College of Medicine, Korea

Ulcerative colitis is a chronic relapsing form of inflammatory bowel disease (IBD) that causes
inflammation and ulcers in the colon. Innate immune responses are important in the initiation and
progression of inflammatory bowel disease (IBD). 2B4 (CD244), a member of SLAM family play a
crucial role in inflammatory disease. 2B4 is expressed by a large number of innate immune cells in
intestinal lamina propria (LP). However, the role of 2B4 receptor in intestinal inflammation is still
unknown. Since 2B4 is highly expressed on some of lamina propria lymphocyte (LPL) in intestine,
we hypothesized that 2B4 might play and crucial role for intestinal inflammation. Indeed, we
found that 2B4 is expressed dendritic cells, macrophage, ILCs in intestinal lamina propria, and
upregulated expression level after DSS administration. The progression and disease score of
intestinal inflammation induced by DSS in 2B4-/- mice was much faster and severe than that
observed in wild-type mice. At the cellular and tissue level, we found increased colonic
inflammation and reduced intestinal epithelial cell proliferation, along with severely diminished
number of dendritic cells in colon. Tissue repair related cytokines (IL-22, IL-18) are significantly
reduced in 2B4 deficient mice, and replenishing these cytokine could recover colonic inflammation
in 2B4 deficient mice group. Taken together, these data identify a novel function of CD244 as a
gate guard in intestinal inflammation in IBD This work was supported by Basic Science Research
Program through the National Research Foundation of Korea (NRF) funded by the Ministry of
Education (Grant#; NRF-2016R1A6A3A04009698 and NRF-2017R1A2B3004828 )

Keyword: Inflammatory Bowel Disease, SLAM family, 2B4 (CD244), IL-22, DSS

[P07-049]
TAURINE CHLORAMINE ACCELERATES THE RESOLUTION OF DEXTRAN SULFATE SODIUMINDUCED MURINE COLITIS: A POTENTIAL ROLE OF M2 MACROPHAGES
Shin-Young Gwak¹, Seung Hyeon Kim¹, Ishrat Muna¹, Young-Ger Suh¹, Young-Nam Cha² and
Young-Joon Surh¹

¹Seoul National University, Korea, ²Inha University, Korea

Taurine is a type of amino acid widely distributed throughout the body. It is abundant especially
in the leukocytes. Taurine could react with hypochlorous acid (HOCl) by the myeloperoxidase
activity in the inflammatory conditions. The resulting product, taurine chloramine (TauCl) has not
only microbicidal, but anti-inflammatory and proresolving properties. In the present study, we
investigated the effects of TauCl on resolution of dextran sodium sulfate (DSS)-induced murine
colitis with focus on the potential role of alternatively activated macrophages. Mice were
administered 2% DSS in their drinking water for 7 days followed by TauCl administration (p.o.) at a
daily dose of 20mg/kg body weight for 7 days. At the end of drug treatment, mice were sacrificed,
and whole colon from each mouse was separated and subjected to analysis of immune cells and
measurement of expression of factors related to inflammation and resolution. The weight loss
induced by DSS treatment was restored rapidly by TauCl treatment. Hematoxylin and eosin-stained
colonic sections showed destruction of colonic mucosa represented by the abnormal structure of
epithelium, which was ameliorated by administration of TauCl. From the immunological viewpoint,
the proportion of alternatively activated macrophages in leukocytes was larger in the mice
receiving TauCl than that in the non-treated mice. The expression of interleukin-10 (IL-10), an
immunosuppressive cytokine, was also up-regulated by TauCl administration. In conclusion, TauCl
promotes resolution of DSS-induced colitis by increasing the proportion of alternatively activated
macrophages in leukocytes and their secretion of IL-10.
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[P07-050]
COMBINED RHO-KINASE INHIBITION AND IMMUNOGENIC CELL DEATH TRIGGERS AND
PROPAGATES IMMUNITY AGAINST CANCER
Gi-Hoon Nam¹, Yoosoo Yang¹, Seung-Yoon Park¹ and In-San Kim¹

¹Korea Institute Science and Technology, Korea

Activation of T-cell immune response is critical for the therapeutic efficacy of cancer
immunotherapy. Current immunotherapies have shown remarkable clinical success against several
cancers; however, significant responses remain restricted to a minority of patients. Here, we
explored a therapeutic strategy that combines enhancing the phagocytic activity of antigenpresenting cells (APCs) with immunogenic cell death to trigger efficient antitumour immunity. We
found that Rho-kinase (ROCK) blockade increases cancer cell phagocytosis and induces
antitumour immunity through enhancement of T-cell priming by dendritic cells (DCs), leading to
suppression of tumour growth in syngeneic tumour models. Combining ROCK blockade with
immunogenic chemotherapy led to increased DC maturation and synergistic CD8+ cytotoxic T-cell
priming and infiltration into tumours. This therapeutic strategy effectively suppressed tumour
growth and improved overall survival in a genetic MMTV/Neu tumour model. Collectively, these
results suggest that boosting intrinsic cancer immunity using immunogenic killing and enhanced
phagocytosis is a promising therapeutic strategy for cancer immunotherapy.

Keyword: Rho-kinase, Phagocytosis, Immunogenic cell death, Combination therapy, Anti-tumour
immunity

[P07-051]
ALLIUM HOOKERI CONTROLLED TYPICAL ASTHMATIC PULMONARY CHANGES IN ANIMAL
ASTHMA MODEL
So-Hyeon Bok¹, Chun-Sik Bae², Myung-Sang Kwon³, Soon-Young Lee¹, Dong-Hyeon Kim¹, Seung
Sik Cho⁴ and Dae-Hun Park¹

¹Dongshin University, Korea, ²Chonnam National University, Korea, ³Kangwon National University,
Korea, ⁴Mokpo National University, Korea

Asthma is allergy type I and a lot of allergens have been reported indoor allergens such as dust
mite, cockroach, etc. and outdoor ones such as pollutant, cold temperature, etc. Airway
remodeling is typical symptom and in order to ameliorate the symptoms steroid hormones have
been usually used. However they have some adverse effects and for several decades there have
many trials to find new drug and drug candidates. We evaluated the anti-asthmatic effect of
Allium hookeri, which has been used as a culinary material in India, Thailand, China, etc. for a long
time. Allium hookeri modulated numbers/level of WBC, eosinophil and IgE in the BALF, asthmatic
morphological changes in lung tissue such as mucous hypersecretion, epithelial hyperplasia and
eosinophil infiltration, and Th1-/Th2-related cytokines in ovalbumin-induced asthma model.
Especially it dose-dependently decreased the expressions of cell surface molecules such as CD4+
and CD8+. We concluded that A. hookeri is a promising anti-asthmatic drug candidate.

Keyword: Allium hookeri, ovalbumin, asthma, Th1-/Th2-related cytokine, cell surface molecules

[P07-052]
THE ROLE OF CD160 RECEPTOR IN THE ANIMAL MODEL OF SEPSIS
Jeong Min Kim¹, Tae-Jin Kim¹ and Kyung-Mi Lee¹

¹Korea Univ, Korea

CD160, a glycosylphosphatidylinositol-anchored Immunoglobulin (Ig) domain protein that binds to
HVEM (herpes virus entry mediator), is expressed on T cells and NK cells. CD160 as well as BTLA
also competitively combine with HVEM. BTLA has been reported to play a protective role in the
LPS-induced sepsis model. However, CD160 has not been studied in the LPS-induced sepsis
model. To define the role of CD160 in septic shock, we first accessed the mortality rate of CD160
-/- and wild-type mice under septic shock condition. Consequently, CD160 -/- mice showed a
higher mortality, higher serum concentration of IL-6, MCP-1, IFN-γ, TNF compared with wild-type
mice. Survival of CD160 -/- mice was enhanced when LPS was treated after blocking IFN-γ among
several cytokines. It has been shown to be caused by IFN-γ in Natural killer cells. We confirmed
that the LPS-mediated secretion of IFN-γ was caused by an extrinsic defect in NK cells not
intrinsic defect. It was also found that exogenous defects were caused by dendritic cells. These
results suggest that CD160 receptor plays an inhibitory role for LPS induced systemic
inflammation. This work was supported by Basic Science Research Program through the National
Research Foundation of Korea (NRF) funded by the Ministry of Education (Grant#; NRF2016R1A6A3A04009698 and NRF-2017R1A2B3004828)
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[P08-001]
THE ANTIOXIDANT EFFECTS OF ORYZA SATIVA VARIETY IPB-3S BRAN EXTRACT TOWARDS
MALONDIALDEHYDE (MDA) LEVELS IN RAT BRAIN INDUCED BY CARBON TETRACHLORIDE
Yoga Dwi Oktavianda¹, Rizqi Nanda Pribawa¹, Teuku Abdi Zil Ikram¹, Mochammad Nasser¹ and
Dwirini Retno Gunarti¹

¹Universitas Indonesia, Indonesia

The prevalence of degenerative diseases in the world, including in Indonesia, increases every year.
One of the factors associated with degenerative diseases is the increase of free radicals. Free
radicals are the result of the metabolism process that can cause cell damage, one of the
indicators is malondialdehyde (MDA) level. Moreover, the brain is one of the susceptible organs to
cell damage caused by free radicals, because the levels of the endogenous antioxidants are
relatively low. Consumption of high antioxidants foods is highly recommended, one of which is
Oryza sativa variety IPB-3S (rice) bran. Therefore, this study was conducted to analyze the effect of
rice bran extract towards MDA levels in the brain induced by carbon tetrachloride (CCl4). This
study used 24 brain samples from Sprague-Dawley male rats aged 6 – 8 weeks, 150 – 300 grams,
divided into 6 intervention groups, including normal control (K.1); negative control-induced by
CCl4 (K.2); 150 mg/kg rice bran extract (P.1); 150 mg/kg rice bran extract + CCl4 (P.2); 300 mg/kg
rice bran extract (P.3); and 300 mg/kg rice bran extract + CCl4 (P.4). After the intervention, the
MDA levels of brain sample were measured by Wills method and compared each group. The
results of this study showed that the administration of rice bran extract significantly lowered MDA
levels (p

Keyword: Antioxidant, Carbon Tetrachloride, Malondialdehyde, Rice Bran

[P08-002]
PROTECTIVE EFFECT OF CELOSIA ARGENTEA AQUEOUS LEAF EXTRACT ON HEMATOLOGICAL,
ANTIOXIDANT AND OXIDATIVE STRESS PARAMETERS IN CARBON TETRACHLORIDE (CCL4)INDUCED TOXICITY
Usunomena Usunobun¹, Ademuyiwa Adegbegi² and Gabriel Anyanwu³

¹Edo University Iyamho, Nigeria, ²Rufus Giwa Polytechnic, Nigeria, ³Bingham University, Nigeria

In the absence of reliable liver protective drug in modern medicine, there are a number of
medicinal preparations for the treatment of liver disorders. The present study was conducted to
assess the effect of Celosia argentea aqueous leaf extract on hematological molecules, antioxidant
and oxidative stress parameters in Carbon tetrachloride (CCl4)-induced toxicity in rats. Group I
served as control and received olive oil while Group II was given 200 mg/kg leaf extract alone for
14 consecutive days and group III given 100 mg/kg Vitamin C only for 14 consecutive days. Group
IV received 200 mg/kg of leaf extract for 14 consecutive days and a single dose of CCl4 (10 ml/kg
b.w; 30% v/v in olive oil) only on day 14 while group V received 100 mg/kg Vitamin C for 14
consecutive days and a single dose of CCl4 (10 ml/kg b.w; 30% v/v in olive oil) only on day 14.
Group VI received CCl4 (10 ml/kg b.w; 30% v/v in olive oil) only on day 14. On 15th day, blood
was collected in EDTA containers and hemato-biochemical parameters were estimated. Rats were
sacrificed and livers collected, rinsed and homogenized for determination of oxidative stress
parameter and antioxidant activities. Biochemical studies showed that there was increase in the
levels of malondialdehyde (MDA) along with a decrease in Superoxide Dismutase (SOD) and
Catalase (CAT) while hematological assessment showed decrease in Packed Cell Volume (PCV),
Hemoglobin (Hb) and Red blood cells (RBC) in CCl4-induced groups. These alterations were
however significantly reversed towards normal by treatment with 200 mg/kg Celosia argentea
aqueous leaf or 100mg/kg Vitamin C. In conclusion, these observations suggest that Celosia
argentea leaves can prevent hepatic damage from CCl4-induced toxicity mediated via its
antioxidant activities.

Keyword: Antioxidant, Carbon tetrachloride, Celosia argentea, Oxidative stress, Hematology

[P08-003]
EFFECT OF IPB3S RICE BRAN EXTRACT ON GLUTATHIONE (GSH) LEVEL IN TESTES AGAINST
CARBON TETRACHLORIDE (CCL4) INTOXICATION IN RATS
Kamal Nasser¹

¹Faculty of Medicine University of Indonesia, Indonesia

Free radical is a molecule containing oxygene which is very reactive. Increase in free radical in the
body cause oxidative damage. One of the organs which at risk to have oxidative damage is testes
due to high cell division rate in spermatogenesis process. The present study was aimed at
evaluating the protective effects of IPB3S rice bran extract against carbon tetrachloride (CCl4)induced oxidative stress and testes injury in male adult Sprague-Dawley. The parameter used was
glutathione (GSH) levels. Twenty four male Sprague-Dawley were devided equally into 6 groups
for the assessment. Rats of group I received no treatments. Rats of group II were treated with
CCl4 0,55 mg/KgBB. Rats of group III were treated with rice bran extract 150 mg/KgBB. Rats of
group IV were treated with rice bran extract 150 mg/KgBB+CCl4 0,55 mg/KgBB. Rats of group V
were treated with rice bran 300 mg/KgBB, and rats of group VI were treated with rice bran 300
mg/KgBB+CCl4 0,55 mg/KgBB. GSH levels in testes organ were measured using Ellman’s method
after the intervention. The results showed elevation of GSH levels in bekatul-treated group and
decrease of GSH levels in CCl4-treated group with respect to control group. Group of rice bran
extract 300 mg/KgBB showed the highest elevation of GSH levels. Those results indicates a
potential rice bran extract as antioxidants.
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[P08-004]
EFFECT OF ANGIOTENSIN TYPE 1 RECEPTOR BLOCKER (LOSARTAN POTASSIUM) ON KINDEY
AND LIVER FUNCTION IN PLASMODIUM BERGHEI INDUCED MICE.
Binta Kurfi¹, Fatima Adam¹, Abubakar Murtala¹ and Adam Fatima¹

¹BUK, Nigeria

Malaria is a worldwide leading health problem causing more than of 200 millions deaths per year,
mostly in Africa with approximately 600,000 which are mostly children and pregnant women.This
study aimed at establishing the protective role of angiotensin receptor antagonist (losartan
potassium) against plasmodium infection as well as renal and liver related disorders associated
with malaria. A total number of 40 apparently healthy mice were used for the study and were
randomly divided into five groups (n=5). The Mice were then infected with P. berghei and
monitored for parasitemia and also treated with artesunate (0.86mg/kg), low dose losartan
(0.02mg/kg) and high dose losartan (0.06mg/kg) for a period of 14 days. Serum kidney and Liver
function parameters were determined in both treated mice and control groups. The result
Creatinine Kinase (0.76 ± 0.06 mg/dl) and Urea (30.50 ±18.12 mg/dl) in the group treated with
0.09mg/kg of losartan significantly reduced back to normal (0.70 ± 0.10mg/dl of CK and 21.25 ±
7.62 mg/dl of urea) when compared to that of negative control (7.14 ± 3.56 mg/dl of CK and
88.14 ± 7.36 mg/dl of urea), and group treated with 0.03mg/kg of losartan (3.50 ± 0.48 mg/dl
and 50.05 ± 8.25 mg/dl). The result of sodium(147.4±9.7 mg/dl), chloride(100.34±21.904 mg/dl)
and bicarbonate (16.82±1.187 mg/dl) of group treated with 0.09mg/kg of losartan significantly
increased and the level of potassium(5.39±2.26 mg/dl) decreased back to normal when compared
to that of negative control . The ALP, ALT, AST activity and Total. Protein concentration of infected
mice treated with standard antihypertensive drug losartan (at low dose), showed no significant
increase (p > 0.05) different when compared with the negative control . These findings
demonstrated some biochemical relationship between malaria, and hypertension, and also shows
Antagonist for Angiotensin 2 receptor 1 (losartan potassium), at high concentration may play a
significant role plasmodium infection as well as renal and hepatic related disorders associated with
malaria.. Keywords: Malaria is a worldwide leading health problem causing more than of 200
millions deaths per year, mostly in Africa with approximately 600,000 which are mostly children
and pregnant women[1]. This study aimed at establishing the protective role of angiotensin
receptor antagonist (losartan potassium) against plasmodium infection as well as renal and liver

related disorders associated with malaria. A total number of 40 apparently healthy mice were used
for the study and were randomly divided into five groups (n=5). The Mice were then infected with
P. berghei and monitored for parasitemia and also treated with artesunate (0.86mg/kg), low dose
losartan (0.02mg/kg) and high dose losartan (0.06mg/kg) for a period of 14 days. Serum kidney
and Liver function parameters were determined in both treated mice and control groups. The
result Creatinine Kinase (0.76 ± 0.06 mg/dl) and Urea (30.50 ±18.12 mg/dl) in the group treated
with 0.09mg/kg of losartan significantly reduced back to normal (0.70 ± 0.10mg/dl of CK and
21.25 ± 7.62 mg/dl of urea) when compared to that of
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[P08-005]
RATIONAL DESIGN OF CYCLIC PROHIBITIN PEPTIDE MIMETICS COULD REDUCE THE
EXPANSION OF ADIPOCYTES WITH POTENTIAL FOR TARGETING OBESITY
Lai Yue Chan¹, Junqiao Du¹, Sunil K. Panchal², Sonia T. Henriques¹, Olivier Cheneval¹, Lindsay
Brown² and David J. Craik¹

¹University of Queensland, Australia, ²University of Southern Queensland, Australia

Obesity is a major health problem worldwide and the strongest risk factor for diabetes, the fifth
leading risk for global deaths. Available anti-obesity therapies have several limitations and inferior
results when compared with infectious diseases. The aim of this study is to develop a new
generation of drug to treat obesity based on cyclic peptide scaffolds that have increased
effectiveness and reduced side effects. Here we report the discovery of a series of cyclic peptidebased therapeutics that target prohibitins with great potential for reducing body weight and
diabetic complications. We evaluate a series of multi-functional anti-obesity peptide by combining
an epitope that facilitates homing to the surface of white adipose vasculature and an epitope that
could assist delivery to adipocytes within a cyclic cell penetrating framework, MCoTI-II
(Momordica cochinchinensis trypsin inhibitor-II). This study provides an insight into the use of
cyclic disulfide-rich frameworks for developing multi-functional anti-obesity peptide therapeutics
with improved potency and low toxicity. We demonstrate that this novel approach has resulted in
a potent multi-functional cyclic analogue that could regulate the adipogenesis process by
reducing overcrowded adipocytes expansion. This is the first report suggesting the MCoTI-II
framework is a promising framework for developing multi-functional anti-obesity peptide and
highlights its potential for the treatment of metabolic disorders for treating obesity.

Keyword: cyclic peptide, stable, non-toxic, adipocytes, obesity

[P08-006]
A STUDY OF GEOGRAPHICAL FACTOR ON THE METABOLITE DISTRIBUTION OF HOUSECULTIVATED EDIBLE BIRD’S NEST BASED ON MULTIVARIATE STATISTICAL ANALYSIS
Shi Ruo Tong¹, Ting Hun Lee², Yun Fah Chang¹, Soon Keng Cheong¹ and Yang Mooi Lim¹

¹Universiti Tunku Abdul Rahman, Malaysia, ²Universiti Teknologi Malaysia, Malaysia

Introduction: Edible bird’s nest (EBN) is constructed from glutinous strands of starch-like saliva
produced from swiftlet of the Aerodramus genus. The recuperative and medicinal properties of
EBN were recorded in Ben Cao Gang Mu（本草纲目） during Qing dynasty. Lately, the therapeutic
effects of EBN have been proved via in vitro studies. Therefore, the community has high demand
on EBN and thus lead to the issue of over-harvesting the natural cave EBN. In order to overcome
the issue and fulfil the demands, purpose-built nesting house or swiftlet house farming is arising
and slowly overtake the natural cave harvesting EBN. The current studies on the house-cultivated
EBN have not been fully established to determine the metabolite distribution in the EBN obtained
from different swiftlet houses. Objective: Thus, this study aims to reveal the metabolite distribution
in the house-cultivated EBN samples obtained from five different swiftlet houses in Selangor,
Malaysia. Method: Five biological EBN samples collected from the five different swiftlet houses in
Selangor were subjected for this study. EBN samples 2, 3, 4 and 5 were collected from the 4
swiftlet houses located at the secondary or tertiary townships; whereas, EBN sample 1 was
collected from the swiftlet house located in the village area. Liquid chromatography-mass
spectrometry (LC-MS) was used to identify the total metabolites found in the EBNs. Multivariate
statistical analysis with hierarchical clustering was employed to analyse the data. Results: The
number of clusters in the hierarchical clustering was retained to two based on the hypothesis
testing on the significance of correlation coefficient (α = 0.05). The 5 biological EBN samples were
divided into two and three samples under two clusters grouping (Figure 1). The multivariate
analysis on the total metabolite showed that EBN samples 2, 3, 4 and 5 obtained from the closer
locations are different in most of their metabolite distribution. Although the location of EBN
sample 1 swiftlet house is slightly far from the other four EBN samples, the multivariate analysis
showed that EBN sample 1 is clustered under the same cluster for EBN samples 2 and 5. Based on
the geographical analysis, the only one factor that could possibly explain the metabolite
distribution found in these EBN samples is the water source. Whereby, the swiftlet house of EBN
samples 3 and 4 are near to seacoast, and EBN samples 1, 2 and 5 are near to river. Apart from

that, the food source that is available nearby all of these swiftlet houses is palm oil. However, the
percentage of the similar metabolites identified for all the samples is only 4.92%. Conclusion: In
conclusion, the geographical factor could play a role but less likely is the main factor that affects
the metabolite distribution in EBN. More samples from wider geographical areas should be
included for further study to support this new finding.
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ASSESSMENT OF ACE AND GST (M1 & T1) GENES POLYMORPHISMS IN PREECLAMPSIA
PATIENTS IN BANGLADESH
Md. Bayejid Hosen¹, Md. Mostafijur Rahman¹, Md. Khayrul Islam¹, Jyosna Khanam¹, Yearul Kabir¹
and M Zakir Hossain Howlader¹

¹University of Dhaka, Bangladesh

Preeclampsia (PE) is a major obstetric problem leading to substantial maternal and perinatal
morbidity and mortality worldwide, especially in developing countries. The exact etiology of this
disease is still unknown but several pathophysiological mechanisms have been suggested for
preeclampsia. These include endothelial dysfunction, inflammatory pathway, oxidative stress,
activation of thrombosis, and the renin-angiotensin system (RAS). The circulating RAS is an
important pathway that regulates blood pressure and electrolyte balance. The angiotensinconverting enzyme (ACE) is a major component of the RAS, which converts angiotensin I to
angiotensin II. Abnormal level of angiotensin II may result in a chronic state of increased vascular
resistance and high blood pressure. The pathophysiology of PE is also known to be associated
with imbalanced oxidative stress due to the production of reactive oxygen species and the ability
of antioxidant process. One of the most important systems involved in the metabolism and
detoxification of reactive oxygen, xenobiotics, and carcinogens, is that of glutathione Stransferases (GSTs). The objective of our present study was to assess the association of ACE
insertion/deletion (I/D) and glutathione S-transferase M1 & T1) genetic polymorphisms with the
susceptibility of preeclampsia in Bangladesh. This case-control study involved 100 preeclamptic
and 120 normal pregnant women. After DNA extraction the genotyping of ACE and GST genes
were done using polymerase chain reaction (PCR). Statistical analysis was done using SPSS and
Graph Pad Prism software. Overall, the frequency of ACE II genotypes were significantly (p0.05).
The genotypic frequency of GST M1 allele was significantly higher (p0.05) with preeclampsia in
Bangladesh. On the other hand, the pregnant mothers with both null genotypes (T1 & M1) were
found to have a 6.14-fold increased risk to develop preeclampsia (OR = 6.14; 95 % CI = 1.59 to
7.41; p
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[P08-008]
THE PRE-VITAMIN D3 PHOTOPRODUCT, LUMISTEROL, IS HYDROXYLATED BY CYP27A1 TO
BIOLOGICALLY ACTIVE PRODUCTS
Robert Tuckey¹, Wei Li², Dejian Ma², Katie Wang¹, Chloe Cheng¹, Saowanee Jeayeng³, Tae-Kang
Kim³ and Andrzej Slominski³

¹The University of Western Australia, Australia, ²University of Tennessee Health Science Center, USA,
³University of Alabama at Birmingham, USA

THE PRE-VITAMIN D3 PHOTOPRODUCT, LUMISTEROL, IS HYDROXYLATED BY CYP27A1 TO
BIOLOGICALLY ACTIVE PRODUCTS. Tuckey RC1, Li W2, Ma D2, Cheng CYS1 Wang KM1, Jeayeng
S3, Kim TK3 and Slominski AT3,4. 1School of Molecular Sciences, The University of Western
Australia, Perth, WA 6009, Australia; 2Department of Pharmaceutical Sciences, University of
Tennessee Health Science Center, Memphis, TN 38163, USA; 3Department of Dermatology,
University of Alabama at Birmingham, AL 35294, USA; 4VA Medical Center, Birmingham, AL 35294,
USA. Prolonged exposure of the skin to UV radiation causes previtamin D3, the initial
photoproduct formed by opening of the B ring of 7-dehydrocholesterol, to undergo a second
photochemical reaction where the B-ring is reformed producing lumisterol3 (L3), a stereoisomer of
7-dehydrocholesterol. L3 was believed to be an inactive photoproduct of excessive UV radiation
whose formation prevents excessive vitamin D production. Recently, we reported that L3 is present
in serum and that CYP11A1 can act on L3 producing monohydroxy- and dihydroxy-metabolites
including 24(OH)L3, which exhibit biological activity on skin cells comparable to 1,25(OH)2D3.
CYP27A1 can hydroxylate sterol substrates with an intact B ring such as cholesterol and 7dehydrocholesterol acting primarily as a 27-hydroxylase, as well as secosteroids with the B ring
opened such as vitamin D3 where it acts as a 25-hydroxylase. We therefore tested the ability of
human CYP27A1 to hydroxylate L3. L3 was metabolized to 3 major products identified as
monohydroxy-lumisterols by mass spectrometry, as well as some minor secondary products.
Reactions were scaled up using 2-hydroxypropyl-β-cyclodextrin to solubilize the L3 which
produced sufficient of the 3 major products to identify them by mass spectrometry and NMR as
25-hydroxylumisterol

and

the

two

C25

epimers

of

27-hydroxylumisterol,

(25R)-27-

hydroxylumisterol and (25S)-27-hydroxylumisterol. These three major products were also seen
when mouse liver mitochondria containing CYP27A1 were incubated with L3. The requirement for
CYP27A1 for their formation by mitochondria was confirmed by the inhibition of their synthesis by

5β-cholestane-3α,7α,12α-triol, an intermediate in bile acid synthesis which serves as an efficient
competitive substrate for CYP27A1. The kinetics of L3 metabolism by purified human CYP27A1
were determined with substrate incorporated into the membrane of phospholipid vesicles which
revealed a very high kcat (76 mol product/min/mol CYP27A1) and a catalytic efficiency (kcat/Km)
that was 260-fold higher than for vitamin D under identical conditions. The CYP27A1-derived
hydroxy-derivatives inhibited the proliferation of cultured human melanoma cells and colony
formation with IC50 values in the nM range. Thus, L3 is metabolized efficiently by CYP27A1 with
hydroxylation occurring at C25 or C27. The products are potent in their ability to inhibit
melanoma cell proliferation and may represent a new class of hormones dependent on UV
radiation for their synthesis.
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[P08-010]
SELENOPROTEIN W DELETION DOES NOT INCREASE INSULIN RESISTANCE IN HIGH-FAT DIET
INDUCED OBESE MICE
Min-Gyeong Shin¹, Hye-Na Cha¹, So Young Park¹, Daewon Jeong¹ and So-Young Park¹

¹Yeungnam University College of Medicine, Korea

Selenoproteins are a group of proteins with an amino acid called selenocysteine. Structure of the
selenocysteine is similar to cysteine. Selenocysteine contains selenium instead of sulfur. These
proteins are related to a variety of functions, most redox homeostasis. One of the selenoprotein,
selenoprotein W (SelW) also functions as an anti-oxidant in chicken myoblast. SelW is abundant in
heart (except rodents), muscle and brain of sheep and primates. Dietary deficiency of selenium
results in calcification of skeletal and cardiac muscle in sheep leading to white muscle disease.
Oxidative stress is involved in the development of insulin resistance in high-fat-fed obese mice.
We hypothesized that SelW also function as an antioxidant in rodent muscle in high-fat-fed mice.
We examined whether SelW deficiency induced insulin resistance by increasing oxidative stress
using hyper-insulinemic-euglycemic clamp. Eight-week-old male SelW or wild-type littermates
mice were fed on the control diet (CD) or high fat diet (HFD) for 12 weeks. Body weight was not
different between WT and KO in both CD and HFD groups. Glucose infusion rates and whole
body glucose uptakes rates were also not significantly different between WT and KO. Glucose
uptake in skeletal muscles was not affected by SelW deficiency. Oxidative stress markers, 4hydroxynonenal (4HNE) and nitrotyrosine, were not significantly affected between WT and KO.
Anti-oxidant enzymes, glutathione peroxidase1 (GPX1) and superoxide dismutase2 (SOD2), were
not affected by SelW deficiency. These results suggest that SelW deficiency does not increase
high-fat diet-induced oxidative stress and insulin resistance in mice.

Keyword: Selenoprotein W, High-fat diet, Insulin resistance, Hyperinsulinemic-euglycemic clamp,
Oxidative stress

[P08-011]
METABOLIC ALTERATIONS IN ALZHEIMER’S DISEASE
Emelyne Teo¹ and Jan Gruber²

¹NGS, National University of Singapore, Singapore, ²Yale-Nus College, Singapore

Alzheimer’s disease (AD) is a neurodegenerative disease characterized by impaired cognition and
memory loss. Even though AD is primarily a brain disorder, recent evidence has emerged to
suggest that AD may be a metabolic neurodegenerative disease, due to the prominent
mitochondria failure, oxidative stress and metabolic derangement observed in AD. Here, we aim to
investigate the role of metabolic alterations in AD pathology. Transgenic Caenorhabditis elegans
(C. elegans) with pan-neuronal expression of human amyloid-beta (Ab) was employed to study
the sequence of events underlying metabolic alterations in AD. We observed widespread
mitochondrial failure in the form of low ATP levels, reduced respiratory capacity and electron
transfer chain complexes dysfunction in the Ab-expressing nematodes. Metabolomics analyses
revealed that amino acids, acylcarnitines and krebs cycle intermediates involved in energy
production are found at significantly lower levels in Ab-expressing nematodes compared to the
controls. Lipidomics analyses further demonstrated a reduction in polyunsaturated fatty acids in
Ab-expressing nematodes compared to the controls, which may have be preferentially oxidized by
reactive oxygen species (ROS). We also observed profound ROS-mediated damages in the Abexpressing nematodes, including higher levels of mitochondrial protein carbonyls, suggestive of
the occurrence of oxidative stress in AD. These observations are in line with AD being a metabolic
neurodegenerative disease, and motivate treatments targeting these pathways for AD.

Keyword:

mitochondria

failure,

neurodegenerative disease

oxidative

stress,

lipidomics,

alzheimer

disease,

metabolic

[P08-012]
HNF4Α-MEDIATED REGULATION OF AUF1 IN STEATOHEPATITIS
Sojin Ahn¹, Chongtae Kim¹, Hoin Kang¹, Eunbyul Ji¹, Hyosun Tak¹, Youlim Hong¹, Myeongwoo
Jung¹ and Eun Kyung Lee¹*

¹Department of Biochemistry, College of Medicine, The Catholic University of Korea, Seoul, Korea

Steatohepatitis is a type of liver disease leading to irreversible damage of hepatocytes. Metabolic
syndrome including obesity and type 2 diabetes is related to a high prevalence of steatohepatitis
and functions as a risk factor for chronic liver disease leading to hepatocellular carcinoma.
Although several regulators promoting stoatohepatitis have been identified, detailed mechanism
are not fully elucidated. In this study, we investigated relative expression of AU-rich element RNAbinding protein 1 (AUF1) and observed downregulation of AUF1 in the liver of obese mice. We
also observed a decrease of AUF1 expression in mouse hepatocyte AML12 cells stimulated with
LPS. We identified hepatocyte nuclear factor 4 alpha (HNF4α) as novel regulator of AUF1
expression and demonstrated that HNF4α increased transcription of AUF1 gene by binding to its
promoter region. Our results suggest that lower expression of AUF1 in the liver of obese mice is
resulted from downregulation of HNF4α-mediated transcription of AUF1 gene.
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[P08-013]
GERMINATED SOY GERM WITH INCREASED SOYASAPONIN AB IMPROVES BMP-2-MEDIATED
OSTEOBLAST DIFFERENTIATION AND PROTECTS AGAINST IN VIVO BONE LOSS IN
OVARIECTOMY-INDUCED OSTEOPOROSIS
Sik-Won Choi¹, Shin-Hye Kim², Kwang-Sik Lee¹, Hyeon Jung Kang¹, Mi Ja Lee¹, Hyun Young Kim¹,
Ki Chang Jang¹, Kie-In Park² and Woo Duck Seo¹

¹National Institute of Crop Science, Korea, ²Chonbuk National University, Korea

Osteoporosis is frequently induced following menopause, and bone fractures result in serious
problems including skeletal deformity, pain, and increased mortality. Therefore, safe and effective
therapeutic agents are needed for osteoporosis. This study aimed to clarify the bone protecting
effects of germinated soy germ extracts (GSGE) and their mode of action. GSGE increased
expression of alkaline phosphatase (ALP) and osteocalcin (OCL) by stimulating the expression of
runt-related transcription factor 2 (Runx2) and osterix (Osx) through activation of Smad signaling
molecules. Furthermore, germination of soy germ increased levels of nutritional components,
especially soyasaponin Ab. The anabolic activity of soyasaponin Ab in GSGE was also evaluated.
GSGE and soyasaponin Ab significantly protected against ovariectomy (OVX)-induced bone loss
and improved bone-specific alkaline phosphatase (BALP) level in mouse serum. These in vitro and
in vivo study results demonstrated that GSGE and soyasaponin Ab have potential as therapeutic
candidate agents for bone protection in postmenopausal osteoporosis

Keyword: Germinated soy germ extracts, Osteoporosis, Runx2, Osteoblasts, Soyasaponins

[P08-014]
ANTIDIABETIC EFFECT OF HERBAL COMPLEX EXTRACTS AS ARGINASE INHIBITOR IN DB/DB
MICE MODEL
Yi Bong Gu¹ and Ryoo Sung Woo¹

¹Kangwon University, Korea

Diabetes mellitus is a important risk factor for the development of increased cardiovascular
disease. In diabetes mellitus, excessive arginase activity induce the endothelial dysfunction which
contributes to complications of diabetes. Therefore, we investigated whether complex compound
extracted from Momordica charantia and Mulberry leaf (CCM) known as diabetic plants improved
endothelial function through arginase inhibition. We first confirmed that CCM significantly showed
inhibitory activity to arginese I and II. After the oral injection of CCM into diabetic mice (db/db KO)
for three weeks, the amount of feed and water intake, blood glucose, and blood pressure were
significantly decreased. Furthermore, CCM showed the effective results on glucose tolerance,
insulin sensitivity along with increased plasma insulin levels. In endothelia of the aortic vessels,
CCM blocked increase in arginase activity, augmented nitric oxide production and deceased
reactive oxygen species generation. In western blot analysis, CCM induced eNOS phosphorylation
through CaMKⅡ activation. In vascular tension assay, CCM augmented responses to the nitric
oxide-dependant

vasorelaxant

acetylcholine

and

retarded

phenylephrine-

stimulated

vasoconstriction. Therefore, these results suggest that CCM having inhibitory activity to arginase
may exert antidiabetic effect by reducing blood glucose level and anti-atherogenic effect through
eNOS activation.

Keyword: db/dbKO mice, Arginase inhibiton, eNOS phosporylation, CAMKⅡ activity

[P08-015]
DOWN-REGULATION OF HUD BY LOWER ZINC IN DIABETIC PANCREATIC Β CELLS
Chongtae Kim¹, Hoin Kang¹, Sojin Ahn¹, Eunbyul Ji¹, Youlim Hong¹, Myeongwoo Jung¹ and Eun
Kyung Lee¹

¹College of Medicine, The Catholic University, Korea

Pancreatic β cell failure is the major pathophysiologic abnormalities of type 2 diabetes (T2DM).
HuD is a RNA binding protein expressed in neuron and pancreatic β cells and plays diverse roles
in regulations of insulin synthesis, autophagosome formation, and triglyceride (TG) synthesis.
However, the regulatory mechanism governing HuD expression has not been yet elucidated. Here,
we present evidence that zinc ion is a novel upstream regulator for HuD expression in pancreatic
β cells. Depletion of intracellular zinc ion using N,N,N′,N′-tetrakis(2-pyridinylmethyl)-1,2ethanediamine (TPEN) resulted in a reduction of HuD mRNA, while zinc sulfate (ZnSO4) treatment
raised HuD expression in pancreatic β cells. In silico analysis revealed that the promoter region of
HuD has an element responsible for the binding of zinc-dependent transcription factors and KLF6
was identified as a binding partner by chromatin-immunoprecipitation (ChIP) assay. KLF6 increased
HuD expression in zinc-dependent manner by facilitating its transcription. Taken together, our
results suggested that the zinc/KLF6 axis is a crucial role for regulating HuD expression in
pancreatic β cells.

Keyword: HuD, zinc, KLF6, pancreatic β cells, diabetes

[P08-016]
INCREASING SOYASAPONIN BB DURING PEANUT SPROUTING ENHANCES BMP-2DEPENDENT OSTEOGENIC DIFFERENTIATION BY ACTIVATION OF RUNX2
Sik-Won Choi¹, Kwang-Sik Lee¹, Hyeon Jung Kang¹, Mi Ja Lee¹, Hyun Young Kim¹, Ki-Chang Jang¹,
Kie-In Park¹, Woo Duck Seo¹ and Shin-Hye Kim¹

¹National Institute of Crop Science, Korea

In osteoporosis-like bone defect, the improvement of bone formation is very necessary for better
treatment. This study aimed to elucudate the osteogenic activity of peanut sprouting and thier
bioactive components. Peanut sprout water extracts(PSWE) does-dependently encouraged BMP-2mediated osteoblast differentiation by stimulating the expression of runt-related transcription
factor 2 (Runx2) through activation of AKT/MAP kinases. In addition, we idenfied the bioactive
components, soyasaponin Bb as an efficient improvement of anabolic activity. The mainly
contained soyasaponin Bb in PSWE was also stimulated expression of osteogenic transcription
factors, Runx2 and alkaline phosphatase (ALP). Furthermore, the soyasaponin Bb contents in PSWE
has grown dependant on the increase in sprouting time. Moreover, their anabolic action was also
enhanced by soyasaponin Bb contents-dependent manner. In conclusion, PSWE and soyasaponin
Bb may be a good candidate resource for protection of bone defect disorder inclidinf
osteoporosis.

Keyword: Peanut sprout, osteoporosis, Runx2, Osteoblast differentiation, Soyasaponins

[P08-017]
PEX5 DEFICIENCY IMPAIRS ARRANGEMENT OF HAIR CELL AND LOSS OF SPIRAL GANGLION
NEURONS
Jae-Young Lim¹, Joon No Lee², Soo Kyung Koo³, Baes Myriam⁴, Dong-Kyu Lee5, Sung Won Kwon5,
Seong-Kyu Choe¹, Raekil Park² and Maharjan Yunash¹

¹Wonkwang University, Korea, ²Gwangju Institute of Science & Technology, Korea, ³National
Institute of Health, Korea, ⁴Ku Leuven, Belgium, 5Seoul National University, Korea

Peroxisomes are multifunctional organelle involved in metabolism of lipids and reduction of
reactive oxygen species in all eukaryotic cells. However, deficiency of peroxisome can lead to
broad spectrum of human disease collectively known as Peroxisomal biogenesis disorders(PBDs).
hearing loss is one of the clinical manifestation observed in PBDs. However, the underlying causes
of hearing loss in PBDs are unclear. The peroxisomal matrix protein receptor, PEX5 has been
associated with peroxisome biogenesis and it's function. We generated inner ear-specific PEX5
knockout (cKO) mice to establish the role of peroxisomes in hearing function. We found that
PEX5-cKO mice displayed severe hearing loss. Also, we found that outer hair cell shaping is
flattened by defective microtubule dynamics . Moreover, PEX5-cKO cochlea showed axonal
degeneration and demyelination of spiral ganglion neurons(SGN). Taken together, our data
suggest that peroxisome function is vital for orientation of hair cell and intergrity of SGNs.
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[P08-018]
CILIOGENSIS IS REGULATED BY TRIM37 THROUGH CONTROLLING AUTOPHAGY VIA
UBIQUITYLATION OF SQSTM1
Zhi-Qiang Liu¹, Joon No Lee², Seongae Kwak¹ and Raekil Park²

¹Wonkwang University School of Medicine, Korea, ²Gwangju Institute of Science & Technology,
Korea

The primary cilium is a microtubule-based cellular organelle that protrudes from the cell surface
and functions in the sensory system and cellular signaling pathways. Although the interactions
between autophagy and ciliogensis have been discovered, the molecular players are not well
defined. Here we show that the TRIM37 protein, an E3 ubiquitin ligase belonging to the tripartite
motif (TRIM) protein family, is essential for ciliogenesis by modulating the autophagy. In particular,
depletion of Trim37 significantly inhibits cilia formation in RPE1 and HK2 cells in both normal and
serum-free media, which are accompanied by blockage of autophagic flux. OFD1, a substrate of
autophagy, is accumulated in Trim37-deficient cells in which knockdown of OFD1 can partly rescue
ciliogenesis. Importantly, we identify SQSTM1/p62 as a target of TRIM37, which is required for
autophagy by ubiquitination and accordingly, over-expression of Trim37 rescues ciliogenesis and
autophagic flux in TRIM37 knockdown cells. Moreover, These findings suggest a newly recognized
role of Trim37 in the biogenesis of a stress-inducible organelle.

Keyword: autophagy, ciliogenesis, TRIM37, ubiquitylation, SQSTM1

[P08-019]
CHARACTERIZATION OF THE FUNCTION OF DHRS1, A SHORT-CHAIN
DEHYDROGENASE/REDUCTASE (SDR) PROTEIN FAMILY
Joon No Lee¹, Raghbendra Kumar Dutta², Se Jin Kim¹ and Raekil Park¹

¹Gwangju Institute of Science & Technology, Korea, ²Wonkwang University, Korea

The large protein family of Short-chain dehydrogenases/reductases (SDR) is NAD(P)(H)-dependent
oxidoreductase. They are defined by distinct, common sequence motifs, such as a GlyXXXGlyXGly
segment characteristic of the coenzyme binding fold and a catalytic triad of S-Y-K residues in
dehydrogenases and involved in functions as diverse as the metabolism of steroids, sugars,
aromatic hydrocarbons and prostaglandins, the fixation of nitrogen, and the synthesis of
antibiotics.

Here,

we

found

that

Dhrs1,

which

is

a

member

of

short-chain

dehydrogenase/reductase (SDR) protein family, is localized lipid droplet (LD) and relater to lipid
metabolism. Based on deletion mutant analysis, the C-terminal region of Dhrs1 was required for
LD localization. More detail analysis showed that two positive charged amino acids in C-terminal
region are critical for LD location. Also, Dhrs1 is involved in the regulation of LD size and their
expression was induced by HFD (high fat diet) in adipose tissue in vivo, thereby, its function may
be related to LD metabolism. Therefore, these findings need further study to define the detail
interaction between Dhrs1 and LD.

Keyword: Dhrs1, oxidoreductase, lipid droplet, deletion mutant

[P08-021]
BLOCKING CA2+-CHANNEL Β3 SUBUNIT REVERSES DIABETES
Kayoung Lee¹, Jaeyoon Kim¹, Martin Köhler², Jia Yu², Yue Shi², Shao-Nian Yang², Sung Ho Ryu¹ and
Per-Olof Berggren²

¹POSTECH, Korea, ²Karolinska Institutet, Sweden

Voltage-gated Ca2+ channels (Cav) has an important function in change of cytosolic Ca2+ ([Ca2+i)
level which lead to insulin exocytosis in the pancreatic islet. The β3 subunit of Cav (Cavβ3) is
regulatory subunit of Ca2+ channel, Cavβ3 is known to modify Ca2+ channel currents. In the
previous report showed that islets from Cavβ3-deficient (Cavβ3–/–) mice exhibited increased
[Ca2+]i oscillation frequency, better insulin secretion, and more glucose tolerant compared to
wild-type mice. However, there is lack of information about function of Cavβ3 in Ca2+ dynamics
and insulin secretion in diabetes. So we focused on function of Cavβ3 in the diabetes model. Here,
we observed that islets from ob/ob mice model and high fat diet feed mice showed decreased
[Ca2+]i dynamics amplitude and oscillation, also impaired insulin secretion in glucose stimulation.
Also overexpression of Cavβ3 in islets alters Ca2+ dynamics and impairs insulin secretion. We
implemented the reduced Cavβ3 in ob/ob mouse’s islet using antisense oligonucleotide and then
discovered the recovery of [Ca2+]i dynamics, insulin secretion. In the development of diabetes, to
define the Cavβ3 function, inducing diabetes to the Cavβ3 knocking out mice. Feeding a high fat
diet to the Cavβ3–/– mice show more tolerance to glucose stimulated [Ca2+]i dynamics and
insulin secretion compared to normal mice fed on high fat diet. In vivo study, we transplanted
Cavβ3–/– mice islet to the diabetic mice, we found improved glucose tolerance. So we could
suggest that Cavβ3 is crucial for regulation of islet function in diabetic condition. This study will
discover the potential value of the VDCC Cavβ3 as a target of diabetes treatment.

Keyword: Diabetes, Metabolic diseases, Pancreatic islets, T2D, Ca2+

[P08-022]
DEPLETION OF SIRT3 LEADS TO THE IMPAIRMENT OF ADIPOGENIC DIFFERENTIATION AND
INSULIN RESISTANCE VIA INTERFERING MITOCHONDRIAL FUNCTION OF ADIPOSE-DERIVED
HUMAN MESENCHYMAL STEM CELLS
Yu-Ting Wu¹, Kun-Ting Chi², Yueh-Wen Lan², Jui-Chi Chan², Yi-Shing Ma¹ and Yau-Huei Wei¹

¹Changhua Christian Hospital, ²National Yang-Ming University

Upregulation of mitochondrial function and oxidative metabolism is a hallmark in the
differentiation of stem cells. However, the mechanism underlying the metabolic reprogramming
during the differentiation of human mesenchymal stem cells (hMSCs) is largely unclear. Sirt3 has
emerged as a sensor in regulating mitochondrial function and antioxidant defense system in
cellular responses to energy demand or environmental stimuli, but its roles in stem cell
differentiation has not been extensively studied. In this study, we used adipose-derived hMSCs
(ad-hMSCs) to investigate the role of Sirt3 in adipogenic differentiation and in the function of
mature adipocytes. We showed that at the early stage of adipogenic differentiation, Sirt3
upregulation is essential for the activation of biogenesis and bioenergetic function of
mitochondria. In addition, we found that induction of Forkhead box O 3a (FoxO3a), an upstream
factor that regulates MnSOD gene transcription, is involved in the upregulation of antioxidant
enzymes at the early stage of adipogenic differentiation. Silencing of Sirt3 by shRNA significantly
decreased the protein level of FoxO3a and subsequently downregulated a number of FoxO3amediated antioxidant enzymes and increased oxidative stress in ad-hMSCs after adipogenic
induction. Remarkably, depletion of Sirt3 compromised the ability of ad-hMSCs to undergo
adipogenic differentiation and led to adipocyte dysfunction and insulin resistance. These findings
suggest that Sirt3-mediated protein deacetylation plays an important role in the regulation of
oxidative metabolism and antioxidant defense in stem cell differentiation, and that Sirt3 deficiency
may play a role in insulin resistance.

Keyword: Sirt3, Mitochondria, Stem cells, Differentiation, Insulin insensitivity

[P08-023]
FUNCTION OF DEUBIQUITINATING ENZYME USP1 IN ADIPOGENESIS
Jinah Lee¹, Junghwan Baek¹ and Kyung-Hee Chun¹

¹Yonsei University College of Medicine, Korea

Obesity and metabolic disorders are one of the most challenging issues to be solved in modern
society. Adipogenesis, which is a cellular differentiation process of pre-adipocyte to become a fully
differentiated adipocyte, is a key mechanism in increasing fat mass and lipid accumulation. This
process is a very complex multistep and involves numerous cascades of transcriptional factor
activation. Accordingly, adipogenesis is regarded as a crucial target in treating or preventing
obesity. Post-translational modification is a significant process for a protein to acquire its
functional diversity in cell signaling by the addition or cleavage of functional groups.
Deubiquitination by deubiquitinating enzyme is one of the important post-translational
modifications involved in various signaling pathways. In this study, we screened deubiquitinating
enzymes with differentiating 3T3-L1 adipocytes and found out that the mRNA and protein
expression of ubiquitin specific peptidase 1 was gradually increasing during the adipogenesis
process. Also, from the various mouse tissue mRNA sample, ubiquitin specific peptidase 1
displayed higher expression levels on adipose tissues compared to other tissues. From these data,
we assumed that this enzyme might be an important factor involved in adipogenesis. In the
knockdown study, when ubiquitin specific peptidase 1 is absent, all the adipogenic transcription
factors (Peroxisome proliferator-activated receptor gamma, Ccaat-enhancer-binding proteins alpha,
beta, fatty acid synthase, and fatty acid binding protein 4) were down regulated. Furthermore,
according to the proliferation assay result, ubiquitin specific peptidase 1 3T3-L1 cells had lower
proliferation rate which indicates significant effect of USP1 during the mitotic clonal expansion. In
consequence, our results indicate that ubiquitin specific peptidase 1 plays an important role in
adipogenesis process.

Keyword: Adipogenesis, Post-translational modification, Deubiquitination

[P08-024]
ABLATION OF GALECTIN-1 REDUCES ADIPOGENESIS AND OBESITY
Junghwan Baek¹, Jinah Lee¹, Junkyu Song¹ and Kyunghee Chun¹

¹Yonsei University College of Medicine, Korea

Galectin-1 is a member of the animal lectin family that contains a carbohydrate-recognition
binding domain (CRD) that binds a B-galactoside. Many studies are reported about the role of
galectin-1 in cancer and immune disorders. But, the role of galectin-1 in metabolic dysfunction is
not fully understood. We were interested in the role of galectin-1 on metabolic diseases and
investigated the mechanism how galectin-1 regulates adipocyte differentiation and high fat diet
(HFD) induced obesity. The level of galectin-1 increased during adipocyte differentiation and was
predominantly expressed in mouse fat tissues. Galectin-1 knockdown significantly reduced
adipocyte differentiation in 3T3-L1 cells and also decreased the expression of peroxisome
proliferator-activated receptor (PPAR)-γ, ccaat enhancer binding protein (C/EBP)-α. fatty acid
binding protein (FABP) 4 and fatty acid synthase (FASN). When lactose was treated to inhibit
function of extracellular galectin-1, there was no effect on adipocyte differentiation. After 10-week
high-fat diet (60% fat), lgals1-/- mice had lower body weight and WAT mass than wild type
(lgals1+/+) mice. The expression levels of lipogenic genes were significantly down-regulated in
liver and gonadal WAT of lgals1-/- mice. In addition, lgals1-/- mice had elevated expression of
genes involved in thermogenesis in inguinal WAT and BAT. These data suggest that galectin-1 is
an important regulator of adipogenesis. We also suppose that galectin-1 might be potential
therapeutic target in obesity and fat liver diseases and further study is needed for clinical
application.

Keyword: Galectin-1, Adipogenesis, Obesity

[P08-025]
SPECIFIC ACTIVATION OF IGF-1R BY GINSENOSIDE RG5 ENCOURAGES ANGIOGENESIS AND
VASORELAXATION.
Jiwon Jung¹, Young-Lai Cho¹, Joohwan Kim¹, Seunghwan Choi¹, Wonjin Park¹, Minsik Park¹, Taesam
Kim¹, Suji Kim¹, Sungwoo Ryoo², Jeong-Ki Min³, Young-Guen Kwon³ and Young-Myeong Kim¹

¹Molecular and Cellular Biochemistry, Korea, ²Life Science, Korea, ³Biochemistry, Korea

Ginsenoside Rg5 is a compound newly synthesized during the steaming process of ginseng;
however, its biological activity has not been elucidated with regard to endothelial function. We
found that Rg5 stimulated in vitro angiogenesis of human endothelial cells, consistent with
increased neovascularization and blood perfusion in a mouse hind limb ischemia model. Rg5 also
evoked vasorelaxation in aortic rings isolated from wild type and high cholesterolfed ApoE-/- mice
but not from endothelial nitric-oxide synthase (eNOS) knock-out mice. Angiogenic activity of Rg5
was highly associated with a specific increase in insulin-like growth factor-1 receptor (IGF-1R)
phosphorylation and subsequent activation of multiple angiogenic signals, including ERK, FAK,
Akt/eNOS/NO, and Gi-mediated phospholipase C/Ca2+/eNOS dimerization pathways. The
vasodilative activity of Rg5 was mediated by the eNOS/NO/cGMP axis. IGF-1R knockdown
suppressed Rg5-induced angiogenesis and vasorelaxation by inhibiting key angiogenic signaling
and NO/cGMP pathways. In silico docking analysis showed that Rg5 bound with high affinity to
IGF-1R at the same binding site of IGF. Rg5 blocked binding of IGF-1 to its receptor with an IC50
of ~90 nmol/liter. However, Rg5 did not induce vascular inflammation and permeability. These
data suggest that Rg5 play a novel role as an IGF-1R agonist, promoting therapeutic angiogenesis
and improving hypertension without adverse effects in the vasculature.

[P08-026]
DYSREGULATION OF 5-HYDROXYTRYPTAMINE 6 RECEPTOR INDUCES BONE LOSS
Kyung-Ran Park¹ and Hyung-Mun Yun²

¹Chungbuk National University, Korea, ²Kyung Hee University, Korea

Charaterizing the regulation of bone-resorbing osteoclasts is central to the understanding the
pathogenesis and treatment of bone diseases, such as osteoporosis and periodontitis. 5hydroxytryptamine (5-HT) has drawn considerable attention for its role in bone; however it
remains unkonwn whether the intracellular signaling of 5-HT receptors (5-HTRs) is linked to any of
the regulatory mechanisms in osteoclasts. Herein, we report 5-HT6R to be a key regulatory
receptor for osteoclastogenesis. Compared to other 5HTRs, activation of 5-HT6R relatively
increased TRAP (tartrate-resistant acid phosphatase) activity during osteoclastogenesis. 5-HT6Rdeficient mice (5-HT6RKO(-/-)) and 5-HT6R-deficient osteoclast lineages presented with an
abnormal phenotype and impaired osteoclastogenesis and impaired osteoclastogenesis. Activation
of 5-HT6R increased the number of TRAP-positive multinuclear osteoclasts, actin ring formation,
and expression of early osteoclast markers with osteoclast lineage commitment. Intracellular 5HT6R signaling was found to be linked to RhoA GTPase activation and was involved in the
maturation of osteoclasts. This signaling pathway also showed enhanced bone destruction after
lipopolysaccharide (LPS) administration in mice. Furthermore, inhibition of 5-HT6R-mediated RhoA
GTPase signaling protected against ovariectomy(OVX)-induced bone loss in mice. Taken together,
our findings place the 5-HT6R system in a new context of osteoclast lineages in both an in vitro
and in vivo system, using 5-HT6RKO(-/-) mice, through LPS administration, and by OVX-induced
osteoporosis, and also may offer a novel molecular target for the treatment of bone diseases.
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[P08-027]
DEFICIENCY IN PEROXISOMAL FATTY ACID METABOLISM IN SENSORY NEURONS
INTERRUPTS THE DAUER DEVELOPMENT IN CAENORHABDITIS ELEGANS
Saeram Park¹ and Young-Ki Paik¹

¹Yonsei University, Korea

Peroxisomal fatty acid (FA) β-oxidation, which degrades very long chain fatty acids to short chain
fatty acids, is an important metabolic process for normal development of animals. However, the
cellular mechanisms as to how it influences developmental process as well as its functions in
neuronal cells remain unclear. In order to investigate the consequences of genetic deficiency in
peroxisomal FA β-oxidation, we used nematode Caenorhabditis elegans, a genetically wellestablished model animal for fat metabolism and developmental biology. Especially in C. elegans,
peroxisomal FA β-oxidation is required for ascaroside pheromone (pheromone) biosynthesis.
Pheromones indicate the presence of worms and increase by high population density, to signal
young larvae worms to enter a non-aging dauer diapause for a long-term survival under adverse
conditions. Here, we show that daf-22 gene in peroxisomal FA β-oxidation plays a distinct role in
chemosensory neurons (ASK neurons), and its deficiency interrupts dauer development even in
the presence of the exogenous pheromones. This interruption was independent of endogenous
pheromone biosynthesis. At the cellular level, un-metabolized FAs accumulated in ASK neurons of
daf-22 mutants stimulate the endoplasmic reticulum (ER) stress response, which may enhance the
XBP-1 activity that promotes the transcription of neuronal insulin-like peptides. These sequential
cell-autonomous reactions in ASK neurons then activate insulin/IGF-1 signaling, which culminates
in the suppression of DAF-16/FoxO activity. Consequently, this suppression results in the
interruption of dauer development. These findings suggest that neuronal peroxisomal FA βoxidation is indispensable for animal development by regulating the ER stress response and
neuroendocrine signaling. (This work was supported by grants from the National Research
Foundation of Korea [2017R1A2B3003200, 2011-0028112 to Y.-K.P. and 2011-0008578 to S.P.])

Keyword: Caenorhabditis elegans, Dauer, ER stress response, Insulin/IGF-1 signaling, Peroxisomal
fatty acid β-oxidation

[P08-028]
MPC1 IS ESSENTIAL FOR PGC-1ALPHA-INDUCED MITOCHONDRIAL RESPIRATION AND
BIOGENESIS
Eunjin Koh¹, Kyung-Sup Kim¹, Young Kyung Kim¹ and Daye Shin¹

¹College of Medicine, Yonsei University, Korea

Mitochondrial pyruvate carrier (MPC), which is essential for mitochondrial pyruvate usage,
mediates transport of cytosolic pyruvate into mitochondria. Low MPC expression is associated with
various cancers and functionally associated with glycolytic metabolism and stemness. However, the
mechanism by which MPC expression is regulated is largely unknown. In this study, we show that
MPC1 is downregulated in human renal cell carcinoma (RCC) due to strong suppression of
peroxisome proliferator-activated receptor-gamma coactivator (PGC)-1 alpha (PGC-1α). We show
that overexpression of PGC-1

stimulates MPC1 transcription, and depletion of PGC-1α by siRNA

suppresses MPC expression. PGC-1α interacts with estrogen-related receptor-alpha (ERR-α) and
recruits it to the ERR-α response element (ERRE) motif located in the proximal MPC1 promoter
resulting in efficient activation of MPC1 expression. Furthermore, the MPC inhibitor, UK5099,
blocked PGC-1α-induced mitochondrial oxygen consumption. Taken together, our results suggest
that MPC1 is a novel target gene of PGC-1α. In addition, low expression of PGC-1α in human RCC
might contribute to the reduced expression of MPC expression and mitochondrial respiration. This
work was supported by National Research Foundation of Korea (NRF) grants from the Korean
Government (MSIP) (NRF-2017R1A2B4007462, NRF-2017R1A2B4009674 and NRF-2011-0030086).
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[P08-029]
TONEBP PROMOTES OBESITY AND INSULIN RESISTANCE BY REGULATING ADIPOSE TISSUE
BEIGING AND INFLAMMATION
Hwan Hee Lee¹, Byeong Jin Ye¹, Seung Min An¹, Jun Ho Lee¹, Eun Jin Yoo¹, Soo Youn Choi¹ and
Hyug Moo Kwon¹

¹UNIST, Korea

Tonicity enhancer binding protein (TonEBP), also known as NFAT5, is a critical regulator in cellular
adaptation to hypertonic stress, macrophage activation, and T-cell development. Our data show
that TonEBP displays significant genetic association with fat content and inflammatory markers in
healthy Caucasian and Korean cohorts. Here we report a TonEBP as a novel regulator for obesity
and type 2 diabetes. In human fat tissues, adipocyte TonEBP expression was correlated with BMI.
In mouse subcutaneous adipocyte, TonEBP expression increased >50-fold in response to high fat
diet (HFD) as a result of the downregulation of miRNA-30. TonEBP haplo-deficient mice showed
resistant to HFD-induced weight gain and insulin resistance with higher energy expenditure and
lower adipose tissue inflammation. In adipose tissue, TonEBP deficient adipocytes showed higher
thermogenic gene expression of uncoupling protein-1 (UCP-1) through the enhanced β3adrenergic

receptor

(Adrb3)

expression.

This

was

achieved

by

recruitment

of

DNA

methyltransferase1 (DNMT1) and DNA methylation on the Adrb3 promoter. Additionally, leukocyte
TonEBP expression was correlated with fasting blood glucose level and inflammatory genes in
diabetic or non-diabetic human blood. TonEBP deficiency in macrophages reduces adipose tissue
inflammation with M2 macrophage polarization through the upregulation of Peroxisome
proliferator-activated receptor γ1 (PPARγ1) expression. These data indicate that obesity-induced
TonEBP as a mediator for both the thermogenic and inflammatory programs is an attractive
therapeutic target for counteracting the development of obesity and type 2 diabetes.

Keyword: NFAT5, thermogenesis, thermogenesis, macrophage, adipocyte

[P08-030]
THE EFFICACY OF SPA0355 IN PROTECTING Β CELLS IN ISOLATED PANCREATIC ISLETS AND
IN A MURINE EXPERIMENTAL MODEL OF TYPE 1 DIABETES
Yoon-Jung Kim¹, Yong-Sung Choi¹, Jae-Ha Ryu¹, Byung-Hyun Park² and Raok Jeon¹

¹Sookmyungwomen’s University, Korea, ²Chonbuk National University Medical School, Korea

Aberrant iNOS expression has a critical role in various inflammatory diseases such as rheumatoid
arthritis, asthma, septic shock and inflammatory bowel disease. It is also known that the induction
of iNOS and NO production is the essential step for the pathogenesis of type 1 diabetes. We have
reported that SPA0355 inhibits the inflammatory responses in an animal experimental model of
arthritis by suppressing the NF-κB pathway. Recently, the effects of SPA0355 on β-cell survival
were studied in RINm5F cells and isolated islets. The protective effects of this compound on the
progress of type 1 diabetes were evaluated in non-obese diabetic (NOD) mice. SPA0355
completely prevented cytokine induced nitric oxide synthase (iNOS) expression and cytotoxicity in
RINm5F cells and isolated islets. SPA0355 also showed the strong inhibition of iNOS expression,
involving the inhibition of (NF-κB), JAK signal transducer and activator of transcription pathways.
In experiments with NOD mice, the occurrence of diabetes was efficiently reduced when the mice
were treated with SPA0355. Therefore, SPA0355 might be a valuable treatment option that can
prevent the destruction of β cells both in the early stages of diabetes onset and after islet
transplantation.

Keyword: iNOS, type 1 diabetes, SPA0355, β cells, NF-κB

[P08-031]
PROTECTIVE ROLE OF 17Β-ESTRADIOL ON HIGH GLUCOSE-INDUCED AUTOPHAGIC CELL
DEATH THROUGH MITOCHONDRIAL REACTIVE OXYGEN SPECIES REDUCTION IN HUMAN
UMBILICAL-CORD BLOOD-DERIVED MESENCHYMAL STEM CELLS.
Ji Young Oh¹, Chang-Kyu Lee¹, Gee Euhn Choi¹, Young Hyun Jung¹, Hyun Jik Lee¹, Chang Woo
Chae¹, Jun Sung Kim¹ and Ho Jae Han¹

¹Seoul National University, Korea

17β-estradiol (E2) has protective roles in mitochondrial dysfunction and damage during oxidative
stress. Diabetes is closely related to oxidative stress and the risk of diabetes is high in
postmenopausal women who are deficient in E2, but the exact mechanism is not clear. Therefore,
the present study investigated protective role of E2 in high glucose-induced autophagic cell death
and its related pathways. High glucose (D-glucose, 25 mM) increased the protein levels of Beclin1
and LC3 while p62 was decreased. In addition, mRNA expression levels of ATG14, BECLIN1 and
LC3 were enhanced under high glucose conditions, along with decreased cell viability in human
umbilical-cord blood-derived mesenchymal stem cells (hUCB-MSCs). High glucose elevated
reactive oxygen species (ROS) levels in a time-dependent manner which was blocked by treatment
with MitoTempo, a mitochondrial-targeted exogenous antioxidant. We also found that high
glucose-induced mtROS production and cell viability reduction were reversed by E2 pretreated
with high glucose treatment. E2 alone increased estrogen receptor alpha (ERα) expression in a
time-dependent manner compared with high glucose alone in hUCB-MSCs. In addition, cotreatment of high glucose and E2 increased nuclear translocation of ERα, but not as much as E2
alone. In nucleus, translocated ERα bound to estrogen response elements and transcribed Sirtuin3
(Sirt3), NAD-dependent mitochondrial deacetylase, and nuclear factor (erythroid-derived 2)-like 2
(Nrf2) expression. Sirt3 enhanced the activity of manganese superoxide dismutase (MnSOD), which
then significantly prevented high glucose-induced increase of mtROS levels. Nrf2 also increased
the expression of MnSOD. Nrf2-induced MnSOD reduced mtROS level which prevented
autophagic cell death in hUCB-MSCs. In conclusion, our results imply that E2 leads to the
protective effect on autophagic cell death under high glucose conditions through Sirt3 and Nrf2dependent levels of mtROS reduction in hUCB-MSCs.

[P08-032]
PROMININ-LIKE REGULATES LONGEVITY THROUGH INSULIN SIGNALING IN DROSOPHILA
Tae Hoon Ryu¹, Eunbyul Yeom¹, Dae-Woo Kwon¹, Kweon Yu¹ and Kyu-Sun Lee¹

¹Korea Research Institute of Bioscience and Biotechnology, Korea

CD133, also called Prominin-1, is a penta-span transmembrane protein which is known as a
biomarker for human hematopoietic stem cells and mouse neuroepithelial cells. Recent studies
show that CD133 is also involved in cell growth, development and tumor biology. However, the
function of CD133 at the organism level is not yet investigated. Here, we found that prominin-like,
a Drosophila homolog of CD133, regulates longevity and metabolism by controlling insulin
signaling. prominin-like mutant flies showed extended life span and metabolic defects such as
increased glucose, triglycerides levels and starvation resistance. The mRNA expression level of
Drosophila insulin-like peptides (Dilps) were reduced in prominin-like mutants. Consistently, the
phosphorylated AKT level, the downstream component of insulin signaling, was also decreased in
prominin-like mutants. Importantly, prominin-like protein is predominantly expressed in the pars
intercerebralis region with insulin producing cells of the adult brain. These results indicate that the
prominin-like gene regulates longevity and glucose metabolism by controlling insulin signaling in
Drosophila.

Keyword: Drosophila Melanogaster, longevity, insulin signaling, CD133, prominin-like

[P08-033]
LIPIDS PROFILING AND COMPARING OF MIR-14 DEFICIENT DROSOPHILA MELANOGASTER
HEADS USING ELECTROSPRAY IONIZATION QUADRUPOLE TIME-OF-FLIGHT MASS
SPECTROMETRY (ESI-Q-TOF-MS)
Hyun Jun Jang¹,⁴, Jeong Hyang Park², Jeong Hee Moon³, Ga Seul Lee³, Joon Sig Choi¹ and Sohee
Yoon⁴

¹Chungnam University, Korea, ²Daegu Gyeongbuk Institute of Science & Technology, Korea, ³Korea
Research Institute of Bioscience and Biotechnology, Korea, ⁴Korea Research Institute of Standards
and Science, Korea

MicroRNAs (miRNAs) are small non-expression RNA molecules composed of about 20 to 25
nucleotides and are known to function to regulate RNA silencing and post-translational gene
expression. Among them, mir-14 is known to suppress cell death and maintain normal lipid
metabolism. In this study, we compared lipids of wild type (WT) flies and mir-14 deficient flies
using electrospray ionization quadrupole time-of-flight mass spectrometry (ESI-Q-TOF-MS), which
is known to be an effective experimental tool for lipid analysis. Several studies have used head of
Drosophila for lipid analysis. However, because the head of Drosophila contains several organs
including the brain, lipids were extracted from the brains obtained by dissecting the heads and
the whole heads respectively. It is known that mir-14 deficient Drosophila is stress-sensitive and
has diminished lifespan. Lipids, thus, were extracted from 3-days-old and 7-days-old flies.
Triacylglycerols (TAGs) were mainly detected in the head and Phosphatidylcholines (PCs) was
mainly detected in the brain. In 3-days-old flies, all TAGs were found to be more abundant in mir14 deficient flies compared to WT, but not in 7-days-old flies. The distribution of phospholipids
such as phosphatidylethanolamines (PEs), phosphatidylglycerols (PGs), and phosphatidylinositols
(PIs) showed a large difference depending on the time of growth, and a significant difference in
distribution was found between head and brain. These results suggest that the distribution of
lipids extracted from the head and brain are different from each other, and that deficiency of mir14 interferes with normal lipid metabolism.

Keyword: Lipid analysis, Q-TOF, ESI, Mir-14, Drosophila

[P08-034]
CHRONIC EXPOSURE OF ARSENIC SUPPRESSES ADIPOGENESIS, MITOCHONDRIAL
RESPIRATION AND THERMOGENESIS IN BROWN ADIPOSE TISSUE
Yura Jang¹, Jiyoung Bae¹ and Seung-Hyun Ro¹

¹University of Nebraska - Lincoln, USA

Arsenic is an element that occurs naturally in the environment. Humans are likely to be exposed
to higher amount of arsenic through arsenic contaminated drinking water and consuming foods
including fruits and vegetables, and the arsenic can accumulate in the human body at high
concentrations. Previous research has shown that arsenic induces oxidative stress linked to
metabolic diseases such as obesity and diabetes. In mice, arsenic exposure during embryonic
development is linked to an early puberty and adult obesity. Recent findings of brown adipocytes,
capable of dissipating energy as heat, in adult humans have promised new hope for obesity
treatment and prevention. Therefore, understanding the pathophysiological role of brown
adipocytes and uncoupling protein 1 (UCP1) regulation in thermogenesis can provide effective
strategies against obesity. Here, we investigated the effects of arsenic on differentiation,
mitochondrial respiration and thermogenesis in immortalized murine brown adipocytes. We
observed that arsenic significantly reduced brown adipocyte differentiation in dose dependent
manner. Arsenic suppressed mitochondrial respiration and biogenesis, leading to attenuated
brown adipocytes specific thermogenesis functions including UCP1 in immortalized murine brown
adipocytes. In mice studies, we confirmed the heavy arsenic accumulation in brown adipose tissue
(BAT) and the suppression of gene expression levels of mitochondria specific markers after the
oral administration of arsenic into mice at dose of 10 mg/kg/day for 9 days. Arsenic significantly
suppressed the BAT thermogenesis marker UCP1 when exposed to cold temperature for 24 hr at
the last day of oral gavage. These results reveal, for the first time, the underlying mechanism of
how arsenic aggravates metabolic diseases such as obesity by suppressing brown adipocyte
differentiation, mitochondria function and thermogenesis, which can be utilized for development
of arsenic-specific inhibitor drugs protecting essential physiological functions of BAT in humans.

Keyword: Brown adipose tissue, Arsenic, differentiation, mitochondria, thermogenesis

[P08-035]
UPREGULATION OF TNF-A BY TRIGLYCERIDES IS MEDIATED BY MEK1 ACTIVATION IN JURKAT
T CELLS
Jaewon Lim¹, Eun Ju Yang¹ and Jeong Hyun Chang¹

¹Daegu Haany University, Korea

Triglyceride (TG) is known to be associated with inflammatory disease including atherosclerosis. In
a variety of atherosclerosis models, T lymphocytes are localized in the earliest lesions of
atherosclerosis. T cell associated cytokines such as TNF-α and IFN-γ have pre-dominant
inflammatory effects in chronic vascular diseases. In our previous study, we found that the
expression of TNF-α and its receptor, TNF-αR was increased when Jurkat T lymphocyte cell lines
were exposed to TGs. Therefore, experiments were performed to determine whether TGs increase
expression of TNF-α and TNF-αR by cell signal transduction pathway. To identify signal
transduction pathways involved in TG-induced upregulation of TNF-α, we treated TG-exposed
Jurkat T cells with specific inhibitors for MEK1, PI3K, NF-κB and PKC. We found that inhibition of
the MEK1 pathway blocked TG-induced upregulation of TNF-α. However, the expression level of
TNF-αR did not change with any signal transduction inhibitor. Based on this observation, we
suggest that increase of exogenous TG induces increase of TNF-α expression through MEK1
pathway in Jurkat T cells. In addition, it was confirmed that the increase of TNF-α and TNF-αR
expression by TGs occurs via different pathways.

Keyword: Triglyceride (TG), TNF-a, TNF-aR, MEK1, Jurkat T cells

[P08-036]
TRIGLYCERIDE INCREASES SUSCEPTIBILITY TO TNF-A-INDUCED CELL DEATH OF JURKAT T
LYMPHOCYTES
Seokho Kang¹ and Jaewon Lim¹

¹Daegu Haany University, Korea

Chronic inflammation plays a key role in the development of atherosclerosis and its clinical
manifestations. The immune cells such as T lymphocytes, B lymphocytes and macrophages play a
major role in atherosclerosis developments. According to recent reports, Triglyceride (TG) is also
associated development of inflammatory response in atherosclerosis process. Also, the increase of
Tumor necrosis factor-α (TNF-α) concentration in blood stream affects in development of
atherosclerosis. First, in order to examine the effect of TGs on T lymphocytes, experiments were
carried out using Jurkat T cells. As a result, it was confirmed that when the Jurkat T cells were
exposed to TGs, the number of cells gradually decreased. At 48 h exposure to TGs in
concentration of 0.5 mg/mL, the reduction of number of cells was increased by about 40%. In
addition, Jurkat T cells exposed to TGs were found to be more susceptible to TNF-α than T cells
that were not exposed to TGs. As a result, it was confirmed that the number of cells decreased
more rapidly when Jurkat T cells simultaneously exposed to TGs and TNF-α. Based on these
results, we confirm that TGs is involved in the death of T cells. In addition, it was suggested that
TGs increases susceptibility of TNF-α and is involved in T cell death process.

Keyword: Triglyceride (TG), TNF-a, cell death, Jurkat T cells

[P08-037]
INVESTIGATING NOVEL NAD+ PRECURSORS AND THEIR THERAPEUTIC POTENTIAL AGAINST
AGE-ASSOCIATED PHYSIOLOGICAL DECLINE AND METABOLIC DISEASE
Lynn-Jee Kim¹, David Sinclair¹ and Lindsay Wu¹

¹University of New South Wales, Australia

Ageing is one of the major risk factors for a variety of pathophysiological abnormalities and
changes, including the development of insulin resistance, obesity, cardiovascular disease, chronic
inflammation and cancer. Nicotinamide adenine dinucleotide (NAD+) is an essential cofactor to all
living

cells

and

is

involved

in important

processes

such as glycolysis

and oxidative

phosphorylation. More importantly however, it is the rate-limiting factor and key substrate to
important enzymes involved in homeostatic regulation in the cell, namely, the sirtuins and poly
ADP-ribose polymerases (PARPs). With age and in age-related metabolic diseases NAD+ declines,
leading to a decrease in activity of these regulatory enzymes and consequently causing metabolic
dysfunction and disease. Our overall aim is to provide potential therapeutic strategies to prevent
this metabolic dysfunction and subsequent onset of disease through administration with novel
NAD+ precursor molecules. With an abundance of NAD+, we hypothesize an increase in activity
of the sirtuin and PARP enzymes which may alleviate the effects of, or even prevent certain
metabolic diseases associated with age.

Keyword: NIcotinamide adenine dinucleotide, NAD+, Ageing, NAD+ precursors

[P08-038]
CHREBP DEFICIENCY LEADS TO DIARRHEA-PREDOMINANT IRRITABLE BOWEL SYNDROME
Ah-Reum Oh¹, Jung Hoon Lee¹, Jaewan Kim¹, Hyejin Eom¹ and Ji-Young Cha¹

¹Gaihst, Gachon University, Korea

Objective: Fructose malabsorption is a common digestive disorder in which absorption of fructose
in the small intestine is impaired. An abnormality of the main intestinal fructose transporter
proteins has been proposed as a cause for fructose malabsorption. However the underlying
molecular mechanism for this remains unclear. In this study, we investigated whether carbohydrate
response element-binding protein (ChREBP) plays a role in intestinal fructose absorption through
the regulation of genes involved in fructose transport and metabolism and ion transport. Methods:
Wild type (WT) and Chrebp knockout (KO) mice (6 or 8 weeks old) were fed a control diet (55%
starch, 15% maltodextrin 10) or high-fructose diet (HFrD, 60% fructose, 10% starch) for 3–12 days.
Body weight and food intake were measured, signs of fructose malabsorption were monitored,
and the expression of genes involved in fructose transport/metabolism and ion transport was
evaluated. Furthermore, transient transfection and chromatin immunoprecipitation were performed
to show the direct interaction between ChREBP and carbohydrate response elements in the
promoter of Slc2A5, which encodes the fructose transporter GLUT5. Results: Chrebp KO mice fed
the control diet maintained a constant body weight, whereas those fed a HFrD showed significant
weight loss within 3–5 days. In addition, Chrebp KO mice fed the HFrD exhibited a markedly
distended cecum and proximal colon containing both fluid and gas, suggesting incomplete
fructose absorption. Fructose-induced increases of genes involved in fructose transport (GLUT5),
fructose metabolism (fructokinase, aldolase B, triokinase, and lactate dehydrogenase), and
gluconeogenesis (glucose-6-phosphatase and fructose-1,6-bisphosphatase) were observed in the
intestine of WT but not of Chrebp KO mice. Moreover the Na+/H+ exchanger NHE3, which is
involved in Na+ and water absorption in the intestine, was significantly decreased in HFrD-fed
Chrebp KO mice. Consistent with this finding, the high-fructose diet-fed Chrebp KO mice
developed severe diarrhea. Results of chromatin immunoprecipitation assays showed a direct
interaction of ChREBP with the Glut5 promoter, but not the Nhe3 promoter, in the small intestine.
Ectopic co-expression of ChREBP and its heterodimer partner Max-like protein X activated the
Glut5 promoter in Caco-2BBE cells. Conclusions: ChREBP plays a key role in the dietary fructose
transport as well as conversion into lactate and glucose through direct transcriptional control of

genes involved in fructose transport, fructolysis, and gluconeogenesis. Moreover, ablation of
Chrebp results in a severe diarrhea in mice fed a high-fructose diet, which is associated with the
insufficient induction of GLUT5 in the intestine.
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[P08-039]
PELLINO3 DEFICIENCY PROTECTS AGAINST HIGH-FAT-DIET INDUCED INFLAMMATION
Jung Hoon Lee¹, Ah-Reum Oh¹, Young-Shin Kang¹, Suntaek Hong¹ and Ji-Young Cha¹

¹Gaihst, Gachon University, Korea

Objective: Obesity-related inflammation has been implicated in the pathogenesis of insulin
resistance, which is a hallmark of type 2 diabetes. In this study, we investigated the potential role
of E3 ubiquitin ligase Pellino3 on obesity, inflammation, and insulin resistance. Research Design
and Methods: Pellino3 deficient and wild-type mice were fed a high fat diet to study the impact
of Pellino3 deficiency on the development of obesity and insulin resistance. We determined
various metabolic profiles, glucose clearance and insulin sensitivity. We also determined the
mechanism by which Pellino3 deficiency affects the expression of genes involved in energy
metabolism, insulin signaling, and inflammation. Result: After feeding a high fat diet for 10-17
weeks, Pellino3 deficient mice showed less weight gain and adiposity than wild-type controls.
Pellino3 deficiency improved hepatic steatosis, glucose tolerance and insulin sensitivity. The
decreased hepatic TG content in high fat diet-fed Pellino3 deficient mice was associated with
altered expression of genes involved in fatty acid synthesis and fatty acid uptake, cholesterol efflux,
and fatty acid beta-oxidation, indicative of altered liver physiology. In addition, Pellino3 deficient
mice displayed a marked suppression of the c-Jun NH2-terminal kinase (JNK) activation by a high
fat diet, accompanied by decreased expression of inflammatory cytokines. Conclusion: In a high
fat diet context, Pellino3 deficiency protects against diet induced obesity and its associated
metabolic dysregulation, in part through a decrease in hepatic lipid accumulation and a decrease
in systemic inflammation.

Keyword: Pellino3, Liver, Obesity, Inflammation, Insulin resistance

[P08-040]
POSSIBLE SYNERGISM IN ALPHA-AMYLASE INHIBITORY ACTIVITY OF MOMORDICA
CHARANTIA (AMP06) LEAF EXTRACT COMPONENTS
Arra Asejo¹ and Francisco Heralde Iii¹

¹University of the Philippines Manila College of Medicine, Philippines

Diabetes is a progressive disease characterized by high levels of blood sugar, detected as postprandial plasma glucose level, a gold standard in diabetes detection. Regulating the plasma
glucose levels by inhibition of the carbohydrate-hydrolyzing enzyme, alpha-amylase, can help
maintain blood glucose to normal levels. M. charantia, known as ampalaya in the Philippines, was
investigated for alpha-amylase inhibitory activity in a previous study. Among all nine locallyavailable varieties, AMP06 demonstrated the highest inhibitory activity. This study aims to isolate,
purify and characterize the alpha-amylase inhibitory principle in the leaf extract of AMP06. Crude
methanol extract of AMP06 (CME-AMP06) was subjected to sequential solvent-partitioning using
hexane, chloroform, ethyl acetate and butanol. The fractions were evaluated for their alphaamylase inhibitory activity. CME-AMP06 showed α-amylase inhibitory activity of 43.47%, 48.58%,
59.65%, and 65.59%. at 500 µg/mL, 250 µg/mL, 100 µg/mL, and 50 µg/mL concentrations,
respectively. The increasing inhibitory activity with decreasing crude extract concentration was in
contrast with that observed in the positive control, acarbose and may reflect on the mixed
activities of the extract components. The four partitioned fractions showed inhibitory activities
ranging from 16.37%-23.88% from concentrations of 25-100 ug/mL, with the chloroform partition
showing the highest activity, although no significant difference (p-value= 0.17) was detected. This
preliminary result suggests that the alpha-amylase inhibitory activity of AMP06 is of approximately
equal contribution coming from combination of compounds of varying polarities. These
compounds may have synergistic activities to account for the difference in alpha-amylase
inhibition between the crude and the partitioned fractions. There may also be compounds with
antagonistic activity that when present in large concentration, lowers the efficacy of the inhibitory
compounds. Future studies will focus on characterizing and mapping out of the inhibitory
interaction of these compounds to help develop a model for this kind of multi-compound enzyme
inhibition.

Keyword: alpha-amylase inhibition, M. charantia variety AMP06, multi-compound enzyme
inhibition, synergistic activity

[P08-041]
ER STRESS INDUCES HEPATIC STEATOSIS THROUGH FOXO1-MEDIATED PPARΓ IN AGING
PROCESS
Sugyeong Ha¹, Dae Hyun Kim¹, Yeo Jin Park¹, Eun Jin Bang¹, Min Kyung Hyun¹, A Kyoung Lee¹,
Byoung Moo Kim¹ and Hae Young Chung¹

¹Pusan National University, Korea

Dysregulated forkhead box O1 (FoxO1) is involved in hepatic insulin resistance with aging in rat. It
has been reported that endoplasmic reticulum (ER) stress causes de novo lipogenesis by
increasing hepatic insulin resistance. However, the precise role of FoxO1 in the ER stress-induced
insulin resistance and hepatic lipogenesis has not been elucidated. We demonstrate that FoxO1
transcription factor regulates PPARγ-induced lipid accumulation under ER stress conditions in
aged rat. We also investigated the effect of FoxO1 on lipid metabolism in aged liver. Here, we
showed increased glucose tolerance and hepatic steatosis in aged liver. In addition, hepatic insulin
signaling was increased and induced activation of FoxO1, which was negatively regulated by
IRS/Akt. The protein level of PPARγ, a lipogenic transcription factor, was increased in aged liver.
Therefore, we further investigated whether FoxO1 mediates PPARγ-induced hepatic steatosis by
insulin signaling by ER stress in AC2F hepatocytes. Interestingly, FoxO1 adenovirus notably
increased mRNA expression of genes related to lipogenesis. Furthermore, FoxO1 regulated
binding of the PPARγ promoter and PPARγ transcriptional activity in AC2F hepatocytes, which
might be mediated to induce hepatic steatosis in aging. We conclude that ER stress-mediated
FoxO1 induces hepatic steatosis, in part, by PPARγ activation and thereby increasing lipogenic
gene transcription.

Keyword: FoxO1, PPAR gamma, ER stress, Steatosis, Aging

[P08-042]
IDENTIFICATION OF NOVEL GENES ASSOCIATED WITH PROGRESSION OF NON-ALCOHOLIC
FATTY LIVER DISEASES
Jiyoon Han¹, Yoseob Lee¹, Daeun Kim¹, Bokyung Yoon¹, Jowoon Seok¹, Hyemin Lee¹, Hyeonju Kim¹,
Hyojung Kim¹ and Jaewoo Kim¹

¹Yonsei Medical School, Korea

Non-alcoholic fatty liver disease (NAFLD) is one of the most common causes of chronic liver
disease worldwide. NAFLD has become a severe health issue and it can progress towards a more
severe form of the disease, the non-alcoholic steatohepatitis (NASH) and NASH can further
progress towards liver cirrhosis and cancer. However, molecular basis of how benign steatosis
progresses to NASH is incompletely understood. We sought a series of critically associated genes
in the progression of NAFLD, and here we show that the regulator factors A and B is markedly
higher in hepatocytes in human and murine NASH liver or steatotic liver than in normal liver. Most
importantly, silencing of gene A and B in Hepa1-6 cells, primary hepatocyte, and LX-2 cells which
were adopted as a steatotic model (with oleic acid) and as a steatohepatitis model (with TGF beta
and FFA mixture ), improved NAFLD phenotypes. Consistently, liver-specific knockdown of either
gene A or B in CDAHFD (choline deficient amino acid defined, high fat diet) or HFD-fed mice
significantly improved hepatic steatosis and/or inflammation. Conversely, these pathological
conditions will exhibit more severe in the gene A or B overexpression. In summary, gene A and B
are thus important regulators of lipogenesis, fibrogenesis and hepatocyte homeostasis in the liver.

Keyword: metabolism, liver, NAFLD, fatty acid, TGFbeta

[P08-043]
POTENTIAL METABOLIC BIOMARKERS FOR EARLY DETECTION OF ACUTE MYOCARDIAL
ISCHEMIA USING HYPERPOLARIZED 13C MR SPECTROSCOPY
Gwang-Woo Jeong¹ and Choong-Man Moon¹

¹Chonnam National University, Korea

Introduction: Myocardial ischemia occurs when myocardial oxygen supply to the myocardium is
insufficient. The increasing severity of ischemia leads to progressive changes including diastolic
heart failure, left ventricular systolic dysfunction, and electrographic disturbance. Cellular
metabolic alteration at an earlier stage of reperfusion after acute myocardial ischemia is
associated with transient contractile dysfunction, arrhythmias, metabolic acidosis, and increased
myocardial enzyme release. This study aimed to identify potential biomarkers for the early
detection of metabolic alterations in a rat model with acute myocardial ischemia. We also
assessed the correlation of the biomarkers with pH level and enzymatic activity using in vivo
hyperpolarized ¹³C MRS. Materials and Methods: Twenty-two pathogen-free, 7-week-old, male
Sprague-Dawley rats were obtained from Orient Co. (Iksan, Korea). After a left thoracotomy, the
left anterior descending (LAD) coronary artery was occluded within the myocardium. Eleven shamoperated control rats underwent the same protocol but without LAD coronary artery occlusion.
The pyruvic acid sample was hyperpolarized using the Hypersense DNP polarizer (Oxford
Instruments) at 3.35 T and 1.4 K with 94.1 GHz microwave irradiation for 1-1.5 h, then dissolved in
4.2-4.3 mL of superheated alkaline buffer containing 40 mM Trizma Pre-Set Crystals pH 7.6, 80
mM NaOH, 50 mM NaCl, and 2.69 mM disodium EDTA. The hyperpolarized [1-13C] pyruvate
solution (80 mM) was intravenously injected through a catheter placed in the tail vein of the rat.
Hyperpolarized 13C MRS was performed on a 3 T GE MR750 scanner (GE Healthcare, Milwaukee,
WI, USA) using a custom-built surface coil of 37 mm inner diameter. For Histopathological analysis
and triphenyltetrazolium staining, cardiac fragments of approximately 1.4 × 1.2 × 0.3 cm3 were
extracted from control and IRI-induced rats, and fixed in 10% formaldehyde. After 24 h fixation,
the fragments were dehydrated, cleared, and embedded in paraffin. Paraffin blocks were cut into 3
μm-thick sections and stained by hematoxylin and eosin (H&E) for the assessment of cardiac
damage. Results: The AMI/R-induced rats showed significantly higher ratios of [1-13C]
lactate/bicarbonate

and

[1-13C]

lactate/total

carbon

(tC),

and

lower

ratios

of

13C

bicarbonate/lactate, 13C bicarbonate/lactate+alanine, and 13C bicarbonate/tC compared with

sham-operated controls. Levels of [1-13C] lactate/bicarbonate and [1-13C] lactate/tC were
negatively correlated with the pH levels in both groups, whereas 13C bicarbonate/lactate, 13C
bicarbonate/lactate+alanine and 13C bicarbonate/tC levels were positively correlated with the pH
levels in both groups. In addition, the levels of [1-13C] lactate/bicarbonate and [1-13C] lactate/tC
were positively correlated with enzymatic activities of lactate dehydrogenase and creatine kinase
in both groups. Conclusions: Cellular metabolite changes in rats with AMI/R were demonstrated
using in vivo hyperpolarized ¹³C MRS in connection with pH level and enzymatic activity. The
levels of [1-13C] lactate and 13C bicarbonate will be helpful to non-invasively evaluate the early
stage of reperfusion injury of the heart. These findings have the potential for the evaluation of
cardiac malfunction accompanied by change of pH level and enzymatic activity.

Keyword: acute myocardial ischemia, hyperpolarized ¹³C MRS, cellular metabolism, enzymatic
activity, pH

[P08-044]
IDENTIFICATION AND CHARACTERIZATION OF A NOVEL GENE FACI THAT ALLEVIATES HIGHFAT DIET-INDUCED METABOLIC SYNDROME IN MICE
Yun Cheng¹, Pei-Hui Wang¹, Zi-Wei Ye¹, Ching-Ping Chen¹, Chi-Ping Chen¹ and Dong-Yan Jin¹

¹The University of Hong Kong, Hong Kong

Metabolic syndrome refers to a cluster of metabolic abnormalities with increased risk for diabetes
and cardiovascular diseases. The metabolic abnormalities include insulin resistance, dyslipidemia,
abdominal obesity and hypertension. Genetic factors are known to contribute to the development
of metabolic syndrome. However, the identity of genes that govern insulin resistance and
hyperlipidemia remains incompletely understood. Here we identified and characterized a novel
gene named Faci (fasting and CREB induced gene), which exhibits anti-insulin resistance and antihyperlipidemic effects. Faci is highly expressed in the intestine and the liver, and moderately
expressed in the adrenal gland and the adipose tissue. The promoter of Faci gene was identified
and characterized. Multiple metabolic related stimuli, such as fasting, CREB-CRTC2 and PGC1α,
were found to induce Faci transcription. Liver-specific Faci transgenic expression by adenoassociated virus (AAV) protects C57B6J mice from high-fat diet-induced insulin resistance. Hepatic
Faci-overexpressed mice also exhibit lower blood LDL-c (low-density lipoprotein cholesterol) after
high-fat-diet feeding. Intracellular staining indicated that Faci localizes to the proximity of lipid
vesicles in hepatic HepG2 cells, suggesting a role in lipid metabolism. To sum up, this is the first
report of Faci, a novel gene involved in lipid metabolism. Full characterization of Faci might reveal
its role in the pathogenesis of metabolic syndrome and provide a promising new target for its
prevention and intervention. Supported by HMRF 05163786.
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[P08-045]
DEVELOPMENT OF THE DRUG WHICH INHIBITS THE FUNCTION OF MONOACYLGLYCEROL OACYLTRANSFERASE 1 (MGAT1) CAN IMPROVE NAFLD
Bo Kyung Yoon¹, Yoseob Lee¹, Ji Yoon Han¹, Su Jin Song¹, Hyo Jung Kim¹ and Jae-Woo Kim¹

¹School of Medicine, Korea

MGAT1 is an enzyme which involves in the formation of diacylglycerol from monoacylglycerol and
fatty acid. Compared to MGAT2, which is well known for its role in fat absorption in the small
intestine and receives attention as a potential target for the treatment of obesity, MGAT1 has not
been a gene of interest in the field of lipid metabolism. However, PPARγ-regulated MGAT1
expression is responsible for the lipid accumulation in hepatic steatosis and inhibition of MGAT1
with new chemical (B1758) prevents progression of NAFLD in vivo and in vitro. Indeed, B1758injected mice group showed less increase in body weight on high-fat diet. Also, B1758 prevents
lipid accumulation in 3T3-L1 cells and AML hepatocytes treated with oleic acid. We hypothesize a
futile cycle of energy consumption as a mechanism for less lipid accumulation in white adipose
tissue and liver; triacylglycerol is formed through a pathway not including MGAT1, resulting in
higher ATP consumption in formation of the same number of TG. Thus, MGAT1 is a possible target
gene for the treatment of NAFLD.

Keyword: NAFLD, Futile Cycle, Monoacylglycerol, PPARγ, obesity

[P08-046]
PHOSPHOLIPASE CΒ1 POTENTIATES GLUCOSE-STIMULATED INSULIN SECRETION
Hyeon-Jeong Hwang¹, Hyun-Jun Jang¹ and Pann-Ghill Suh¹

¹UNIST, Korea

Phospholipase Cβ (PLCβ) exerts biological influences through G protein-coupled receptors (GPCRs).
GPCRs are involved in regulating glucose-stimulated insulin secretion (GSIS). Previous studies have
suggested that PLCβs might play an important role in pancreatic β-cells. However, due to a lack of
the specific inhibitors of PLCβ isozymes and appropriate genetic models, the in vivo function of
specific PLCβ isozymes in pancreatic β-cells and their physiological relevance in the regulation of
insulin secretion has not been studied so far. The present study showed that PLCβ1 was crucial for
β-cell function by generation of each PLCβ conditional knockout mice. Mice lacking PLCβ1 in βcells (PLCβ1 cKO) exhibited a marked defect in GSIS, leading to glucose intolerance. In ex vivo
studies, the secreted insulin level and Ca2+ response in PLCβ1 cKO islets was lower than those in
the control islets under the high glucose condition. PLCβ1 led to potentiate insulin secretion via
stimulation of particular Gq protein-coupled receptors. PLCβ1 cKO mice fed a high fat diet
developed more severe glucose intolerance due to a defect in insulin secretion. The present study
identified PLCβ1 as a novel molecule that regulates β-cell insulin secretion and can be considered
a candidate for therapeutic intervention in diabetes mellitus.

Keyword: PLCβ, insulin secretion, GPCR, beta cell

[P08-049]
DIOXIN IMPAIRES INSULIN SIGNALING AND MITOCHONDRIAL FUNCTION
Youngmi Kim Pak¹ and Suyeol Im¹

¹Kyung Hee University, Korea

Dioxins are toxic and persistent organic pollutants released from lots of industrial processes. As
the development of industry increases, due to that, dioxins are accumulated in environment and
the importance of effects caused by dioxins in our body is increasing. 2,3,7,8-Tetrachlorodibenzop-dioxin (TCDD) is a representative dioxin. It is well known that TCDD is involved in occurrence of
metabolic syndrome, such as insulin resistance. Here, we investigated how TCDD induces insulin
resistance in C2C12 myotubes. TCDD inhibited insulin-induced translocation of GLUT4 and finally
glucose uptake. TCDD reduced expression of InsRβ and IRS-1 but not GLUT4. TCDD-treated
myotubes

also

showed

impaired

mitochondrial

activity

(i.e.,

reduced

intracellular

ATP,

mitochondrial membrane potential and respiration) and were more glycolytic than control. After
TCDD treatment, LC3 located especially in mitochondria. In conclusion, TCDD led insulin resistance
along with mitochondrial dysfunction and mitopagy.

Keyword: insulin resistance, dioxin, mitochondria

[P08-051]
EFFECTS OF DIOSCOREAE RHIZOMA EXTRACT AND ITS ACTIVE COMPOUND, ALLANTOIN ON
DIFFERENTIATION AND MITOCHONDRIAL BIOGENESIS IN SKELETAL MUSCLE MYOTUBES
Jun Nan Ma¹, Seok Yong Kang¹, An Na Kang¹, Xianglong Meng¹, Jong Hun Park¹, Min-Sub Hwang¹,
Yong-Ki Park¹ and Hyo Won Jung¹

¹Dongguk University, Korea

The

aim

of

the

present

study

was

to

investigate

the

effects

of

rhizome

of

Dioscoreabatatas(DioscoreaeRhizoma, SanYak in Korea, Shan Yao in Chinese Yam), and it’s active
compound, allantoin, a diureide of glyoxylic acid on the differentiation and mitochondrial
biogenesis in skeletal muscle myotubes. The Dioscoreae Rhizoma (DR) was prepared using water.
C2C12 mouse skeletal muscle cells were differentiated into myotubes by 2% horse serum, and
then treated with DR extract or allantoin at different concentrations for 24 hr. Cell viability was
measured by MTT assay. The expression of myosin heavy chain (MHC), Peroxisome proliferatoractivated receptor gamma coactivator 1- ɑ (PGC1ɑ), Sirtuin 1 (Sirt-1), mitochondrial transcription
factor A (Tfam), nuclear respiratory factor-1 (NRF-1), NRF-2, AMPK, and ACC was determined by
RT-PCR or Western blot. The glucose level and total ATP content were determined by glucose
uptake assay and ATP assay. RESULTS The treatment of DR extract (0.5 and 1 mg/mL) and
allantoin (0.2 and 0.5 μM) significantly increased the expression of MHC, PGC1α, Sirt-1, NRF-1,
NRF-2, and Tfam in C2C12 myotubes compared with normal cells. DR extract and allantoin
significantly increased the phosphorylation of AMPK and ACC in the cells. Furthermore, DR extract
and allantoin significantly increased the glucose uptake levels and the ATP contents. In our study,
DR extract and allantoin induced myotube differentiation and increased the expression of
mitochondrial biogenesis-regulating proteins in C2C12 cells. This indicates that DR extract and
allantoin have a potential for stimulating mitochondria-mediated energy metabolism in skeletal
muscle.

Keyword: Dioscoreae Rhizoma, allantoin, skeletal muscle myotubes, differentiation, mitochondrial
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THE EFFECT OF FAT SOLUBLE VITAMINS ON THE LIPID PROFILE OF PRIMARY SCHOOL
CHILDREN AGED 8-9 YEARS
Kalaichelvi Thillan¹, Tharanga Thoradeniya¹, Dulani Samaranayake¹, Pujitha Wickramasinghe¹ and
Pulani Lanerolle¹

¹Faculty of Medicine University of Colombo, Sri Lanka

Background and objective: Paediaticdyslipidaemia has received increased attention from a public
health perspective in recent years. Fat soluble vitamins (A, D and E) are the multifunctional
vitamins which interact with adipose tissue biology and metabolism. The effect of these vitamins
on lipid metabolism is less documented in Asian children. The aim of this study was to identify
the effect of fat soluble vitamins on the lipid profile among a group of primary school children.
Method: A cross sectional descriptive study was conducted among primary school children aged
8-9 years (N=324: boysN=161). These children were recruited during School Medical inspection of
state schools within the Colombo Municipal area, Sri Lanka. Fasting (8-9 hours) serum lipids (Total
cholesterol (TC), HDL,LDLcholesteroland Triglyceride (TG)) and serum vitamins A (retinol), Dand E
(α-tocopherol) were measured.Percentage body fat was measured by bio electrical impedance
analysis. Diet and physical activity were assessed by interviewer administered questionnaire.
Comparison of lipids levels and % body fat were done along with low, medium and high vitamin
tertiles. Correlation analysis was performed.
Results:A significant negative correlation was noted between the serum vitamin D and lipids levels
(TC- r=0.173,p=0.003; TG- r=0.231, p<0.001; LDL-r=0.121,p=0.04) while vitamin A showed a
positive correlation only with TG (r=0.200, p=0.001). Percentage of body fat was low in the highest
vitamin D tertile compared to the lowest (25.1±10.6 vs 32.5±11.7, p<0.001). However, no
significant correlation was seen with vitamin E and serum lipids or body fat. The serum levels of
TC, TG and LDL were low in the highest vitamin D tertile compared to the lowest vitamin D tertile
(TC: 173.5± 27.2 vs 188.1±32.3mg/dL,p=0.001,TG: 71.9±32.9 vs 96.0±52.3mg/dL, p<0.001, LDL:
111.5±28.7 vs 121.6±28.6mg/dL, p=0.01). The TG levels were high in the highest vitamin A tertile
compared to the lowest (98.5±50.6 vs 75.1±36.4mg/dL, p=0.04). The serum levels of TC, TG and
HDL were high in the highest vitamin E tertile than the lowest tertile (TC: 187.6±28.8 vs
176.9±29.5,mg/dL, p=0.01, TG: 94.8±53.2 vs 76.1±33.5mg/dL, p=0.005, HDL: 49.4±11.5 vs

45.9±10.2 mg/dL, p=0.03).
Conclusion: The serum vitamin D levels were negatively associated with serum levels of TC, TG and
LDL as well as % body fat. However, vitamin A levels were positively associated with serum TG,
whereas vitamin E levels were positively associated with serum levels of TC, TG and HDL. Further
studies are required to determine the mechanisms for these differences between the fat soluble
vitamins and lipid status in young children.
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[P08-053]
IDENTIFICATION OF MOLECULAR CANDIDATES DIFFERENTIATING INSULIN-PRODUCING
CELLS FROM BONE MARROW STEM CELLS
Bora Kim¹, Hakmo Lee², In-Jin Jang¹, Joo-Youn Cho¹ and Kyong Soo Park³

¹Seoul National University College of Medicine and Hospital, Korea, ²Veterans Health Service
Medical Center, Korea, ³Seoul National University Hospital, Korea

Sources of functional islets for transplantation are limited, resulting in an intense focus on the
development of alternative sources of β-cells such as the guided differentiation of stem cell.
Herein, we show the differentiation of bone marrow stem cells towards insulin-producing cells
using cell culture supernatant from glucose-starved β-cells. Protein, RNA, or DNA levels were not
estimated as the cell differentiation factor because the differentiating effect of supernatant was
remained after boiling or treating with DNase or RNase. Thus, we hypothesized that metabolites
secreted from glucose-starved β-cells would be the cell differentiation factor. To identify
metabolites that reprogram bone marrow stem cells differentiation towards insulin-producing cells,
we screened metabolites in cell culture supernatant from glucose-starved β-cell line and skin
fibroblasts using targeted and untargeted metabolomics. As a result, we identified 10 higher levels
of metabolites in cell culture supernatant from glucose-starved β-cell line MIN-6 and NIT-1 cells
compared to that of skin fibroblasts; arginine, glutamine, spermine, aspartate, phenylalanine, Nacetyl-L-phenylalainine, phenylacetylglycine, lysine, valine, and phosphocholine. Furthermore, we
confirmed that spermine promoted differentiation into insulin-producing cells. These molecular
candidates of differentiation-directing materials might enable us to develop the novel
technologies required for the production of clinically applicable insulin producing cells.
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[P08-054]
TRANSCRIPTIONAL REGULATION OF ATRIAL NATRIURETIC PEPTIDE THROUGH IRF4 IN
BROWN AND BEIGE CELLS
In-Seon Bae¹ and Sang Hoon Kim¹

¹Kyunghee University, Korea

Brown adipose tissue is a key location of heat production in mammals. Brown adipocytes in brown
adipose tissue express thermogenic genes in the defense against a cold in nonshivering
thermogenesis. Inducible ‘brown-like’ adipocytes, also known as beige cells, develop in white fat
to promote thermogenesis in response to various activators. The activities of brown and beige
adipocytes reduce metabolic disease including obesity. Interferon regulatory factor 4 (IRF4), a key
regulator of thermogenesis, is induced by the cold in brown and beige adipocytes. Here, we show
that IRF4 transcriptionally activates expression of atrial natriuretic peptide (ANP) in brown and
beige adipocytes. The level of ANP expression in beige-like-differentiated 3T3-L1 cells was
increased. The expression pattern of ANP was similar to that of IRF4 during the differentiation of
beige adipocytes. Overexpression of IRF4 in cells increased the level of ANP protein, whereas
knockdown of the IRF4 gene results in a reduced basal level of the ANP expression. A putative
IRF4-binding site in the ANP promoter was identified. By chromatin immunoprecipitation and
luciferase reporter assays, we observed that IRF4 interacts with the -1187/-1163 region of the ANP
promoter in beige-like adipocyte. Our results also confirmed in X9 mouse brown adipocytes. The
level of ANP expression in X9 cells was induced by overexpression of IRF4. Taken together, our
findings show that IRF4 is essential for the transcriptional activation of ANP during brown and
beige cells differentiation, and may reveal a potential therapeutic effect of ANP on obesity-related
disease.
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[P08-055]
METABOLOMIC PROFILING TO EVALUATE THE THERAPEUTIC MECHANISMS OF
URSODEOXYCHOLIC ACID IN PATIENTS WITH LIVER FUNCTION ABNORMALITY
Da Jung Kim¹, Seonghae Yoon², Sang Chun Ji¹, Seunghwan Lee¹, Kyung-Sang Yu¹, In-Jin Jang¹, JaeYong Chung¹ and Joo Youn Cho¹

¹Seoul National University College of Medicine and Hospital, Korea, ²Seoul National University
College of Medicine and Bundang Hospital, Korea

Background & Aims: Ursodeoxycholic acid (UDCA), a secondary bile acid, is a metabolic byproduct
of intestinal bacteria and has long been used as a hepatoprotective treatment. The molecular
mechanism governing its activity remains unclear, but it has been proposed to regulate the bile
acid pool and lower bile acid hydrophobicity. The purpose of this study was to evaluate the
therapeutic mechanisms of UDCA on liver dysfunction using metabolomics analyses based on
liquid chromatography quadrupole time-of-flight mass spectrometry. Methods: In this study, we
analyzed blood and urine samples from obese patients with abnormal liver function tests (LFTs).
Nine subjects were assigned to take UDCA 300 mg and ten received Vitamin E 400 IU twice per
day for 8 weeks. Results: UDCA significantly improved LFT values, including aspartate
aminotransferase (AST), alanine aminotransferase (ALT), and gamma-glutamyl transferase (GGT)
scores after 4 weeks of treatment and was also effective in reducing hepatic hydrophobic bile acid
(deoxycholic acid) and serum miR-122 levels. To better understand its protective mechanism, a
global metabolomics study was conducted, and we found that UDCA regulates uremic toxins,
antioxidants,

and

phenylalanine/tyrosine

metabolic

pathways.

The

microbiome,

including

Lactobacillus and Bifidobacterium species, was found to contribute using metagenome analysis of
bacteria-derived extracellular vesicles. Vitamin E treatment did not show such mechanistic
alterations, except for reducing uremic toxins and LFT scores. Conclusions: UDCA treatment
regulates

deoxycholic

acid,

serum

miR-122,

levels

of

metabolites

belonging

to

the

phenylalanine/tyrosine pathway, and microbial composition, while vitamin E treatment elevates the
level of antioxidant metabolites. Thus, both treatments are effective in improving liver function,
but the underlying mechanisms appear to be different.
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[P08-056]
NOVEL ROLE OF INKT CELLS IN ADIPOCYTE DEATH.
Jeu Park¹ and Jae Bum Kim¹

¹National Creative Research Initiatives Center for Adipose Tissue Remodeling, Institute of
Molecular Biology and Genetics, Korea

Various immune cells are present in adipose tissue and modulate adipose tissue functions.
Accumulating evidence has shown that adipose tissue resident immune cells participate in
numerous aspects of adipose tissue remodeling such as adipocyte differentiation, angiogenesis
and inflammatory responses. At the early stage of obesity, adipose invariant natural killer T (iNKT)
cells are rapidly activated and protect against obesity-induced fat tissue expansion, adipocyte
hypertrophy, pro-inflammatory responses, and glucose intolerance. Upon high fat diet (HFD), iNKT
cell deficient rodent models exhibit increased adiposity with hypertrophic adipocytes than wildtype littermates. However, to date, the underlying mechanisms by which iNKT cells could regulate
obesity-induced hypertrophic adipocytes are largely unclear. In this study, we have investigated
the interactions between iNKT cells and adipocytes. We demonstrate that iNKT cells could remove
dysregulated and hypertrophic adipocytes via fasL-fasR dependent manner in diet-induced obesity.
In addition,

-galactosylceramide, a potent iNKT cell stimulator, increased iNKT cell-dependent

adipocyte death, implying that iNKT cells would play a certain role in adipocyte death in obesity.
These data propose a novel role of adipose iNKT cells to clear dysregulated adipocytes in obesity.
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[P08-057]
ADIPOCYTE DIFFERENTIATION IS SUPPRESSED BY SHOCKWAVE-INDUCED DECREASE OF
PPAR

GAMMA.

Wonkyoung Cho¹ and Young Mi Park¹

¹Ewha Womans University, Medical School, Korea

Adipose tissue is an important organ as energy storage and endocrine organ. Adipogenesis which
generates mature adipocyte is important to understating the cellular process of differentiation and
to contribution of reduction in obesity and diabetes. Shockwaves are mechanical pressure
disturbances which transmit signals for biological responses. The goal of this study is to
investigate the effect of shockwaves to adipocyte differentiation. Mouse fibroblast cell line, 3T3L-1
was cultured following the manufacturer’s instruction. Shockwaves were applied to the cells at the
time when we changed the medium. We revealed that intracellular lipid accumulation was 20 %
less in shockwave-treated 3T3L-1 than untreated control cells after adipocyte differentiation. Key
adipogenic transcriptional factors, PPAR gamma and C/EBP alpha

were 40 % less in shockwave-

treated cells compared to the untreated 3T3L-1 after 14 days of differentiation process.
Shockwave treatment decreased other adipogenesis markers such as Perilipin, FAS, ACC in 3T3L-1
derived adipocytes. Shockwaves suppressed 3T3L-1-derived preadipocyte differentiation into
adipocytes by decreasing PPAR gamma. These findings may provide a new therapeutic strategy
for the treatment of obesity.
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[P09-002]
HELICOBACTER PYLORI GAMMA-GLUTAMYL TRANSPEPTIDASE (GGT) TAKES PART IN PEPTIC
ULCER THROUGH AN INCREASE IN TRANSCRIPTION OF THE GGT GENE
Petcharee Maneethorn¹, Sasichai Kangsadalampai¹, Panadda Rojpibulstit¹ and Ratha-Korn
Vilaichone¹

¹Faculty of Medicine, Thammasat University, Thailand

Helicobacter pylori gamma-glutamyl transpeptidase (GGT) has recently been proposed as one of
the bacterial virulence factors due to a difference in enzyme activities between ulcer and nonulcer bacterial isolates. However, there are not enough evidence to show that this difference is a
result of transcriptional alteration. Therefore, the ggt mRNA levels of the ulcer and non-ulcer H.
pylori isolates were studied using the quantitative PCR. It was demonstrated that the level of the
bacterial ggt gene expression in the ulcer isolates was significantly higher than that in the nonulcer isolates (p < 0.05). In addition, the GGT activities in the cell pellets of both isolates were also
determined by a coupled enzyme assay. Paradoxically, the GGT activities of both isolates were not
significantly different (p = 0.112). Since the enzyme was proposed as a secreted protein, it was
speculated that the enzyme activities obtained in this study apparently belonged to the residual
enzymes in the bacterial cytoplasm. In conclusion, the difference in the GGT activities between the
ulcer and the non-ulcer H. pylori isolates, that participates in peptic ulcer as previously reported,
was apparently a result of the ggt transcriptional modification.
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[P09-003]
FUNCTIONAL ANALYSIS OF QUINOLINIC ACID PHOSPHORIBOSYLTRANSFERASE ACTIVITY
FROM MYCOBACTERIUM TUBERCULOSIS H37RV AND INHIBITION OF ITS ACTIVITY BY
PYRAZINAMIDE
Hyun Kim¹, Shigetarou Mori¹, Emiko Rimbara¹ and Shibayama Keigo¹

¹National Istitute of Infectious Dieases, Japan

The increased incidence of multidrug-resistant and extensively drug-resistant tuberculosis (TB) are
serious threats to the control of TB and comprise an increasing public health problem.
Consequently, novel anti-TB drugs are required urgently. This study was aimed to define the
detailed functions of enzymes from Mycobacterium tuberculosis that may provide potential drug
targets for treating TB. Quinolinic acid phosphoribosyltransferase (QAPRTase, EC 2.4.2.19) is a key
enzyme in the de novo pathway of nicotinamide adenine dinucleotide biosynthesis and a target
for the development of new anti-TB drugs. QAPRTase catalyzes the synthesis of nicotinic acid
mononucleotide from quinolinic acid (QA) and 5-phosphoribosyl-1-pyrophosphate (PRPP) through
a phosphoribosyl transfer reaction followed by decarboxylation (Figure). The crystal structure of
QAPRTase from M. tuberculosis H37Rv (MtQAPRTase) has been determined; however, a detailed
functional analysis of MtQAPRTase has not been determined. Here, we analyzed the enzymatic
activities of MtQAPRTase and determined the effect on catalysis by the anti-TB drug pyrazinamide
(PZA). The optimum temperature and pH for MtQAPRTase activity were 60 °C and pH 9.2,
respectively. MtQAPRTase required bivalent metal ions and its activity was highest in the presence
of Mg2+. Kinetic parameters revealed as the values of Km and kcat for QA and PRPP. When the
amino acid residues of MtQAPRTase, which may interact with QA, were substituted with alanine
residues, catalytic activity of MtQAPRTase was undetectable. Further, PZA, which is a structural
analog of QA, markedly inhibited the catalytic activity of MtQAPRTase. The structure of PZA may
provide the basis for the design of new inhibitors against MtQAPRTase. These findings provide
new insights into the catalytic properties of MtQAPRTase.

Keyword: Mycobacterium tuberculosis, Quinolinic acid phosphoribosyltransferase, Molecular
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[P09-004]
FUNGI SCREENING, GREEN SYNTHESIS AND CHARACTERIZATION OF SILVER NANOPARTICLE
USING SELECTED FUNGI
Parinaz Ghadam¹, Soheila Mousavi² and Parisa Mohammadi¹

¹Associate Professor, Iran, ²Student, Iran

Nanotechnology deals with particles in the size range 1-100nm that have important applications
in different fields of medicine, chemistry, nuclear physics and so on. Silver nanoparticles are the
most commonly and widely used one. Physical and chemical syntheses are prevalent methods for
the nanoparticle production which are energy consumer and utilize harmful chemicals. Living
organisms like microorganisms including fungi, bacteria, yeast, actinomycetes and macroorganisms
such as plants, algae, etc. (as an intermediary in the production of nanoparticles from inorganic
compounds) are used in the green synthesis of nanoparticles. Biological synthesis of nanoparticles
is an environmental protective method which reduces the risk for human health, air, and whole
ecosystem. Furthermore the formation of nanoparticles is performed in normal temperature and
pressure. The shape and size of nanoparticles can be controlled by choosing the suitable pH and
temperature. In this study, 24 strains of fungi isolated from desert soils were screened in terms of
silver nanoparticles synthesis. The A17 isolate were chosen as superior strain that could rapidly
synthesize monodisperse silver nanoparticles. The optimum conditions for silver nanoparticle
synthesis

were

investigated

and produced

nanoparticles

with

1mM

silver

nitrate

final

concentration, in pH8 at room temperature are smaller in size, monodisperse and with high
stability. Synthetized nanoparticles in optimum condition were characterized by UV-visible
spectrophotometry, DLS, XRD, TEM and FTIR. It was found that produced nanoparticles are in the
form of Ag/AgCl with the size range 5-15nm. Proteins and carbohydrates are attached to
nanoparticles which play an important role in nanoparticle stability. Nanoparticles have the ability
to remove heavy ions, photocatalytic decomposition of methyl orange color, antioxidant activity
and antimicrobial activity against standard bacterial pathogens P. aeruginosa ATCC 27853, E.coli
ATCC 25922, B.subtilis ATCC 6633 and S.aureus ATCC 1431 and multi drug resistant isolated P.
aeruginosa B52 from burn and P. aeruginosa 48 isolated from mucus.
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[P09-005]
BIOSYNTHESIS AND CHARACTERIZATION OF SILVER/EXOPOLYSACCHARIDE
NANOCOMPOSITE BY NOSTOC SP. IBRC-M5064
Parinaz Ghadam¹, Parisa Aletayeb² and Parisa Mohammadi¹

¹Associate Professor, Iran, ²Student, Iran

Based on the definition of the IUPAC (International Union of Pure and Applied Chemistry)
Nanoparticles are called particles that have dimensions less than 500 nm. There are various
physical and chemical methods for making nanoparticles, due to the disadvantages of these
methods, biological methods of production have been widely considered. One of the biological
methods for producing nanoparticles is the use of microorganisms. In this study, the
exopolysaccharide of Nostoc sp. IBRC-M5064 was extracted and used as a biopolymer bed for
produced AgNPs for manufacturing of nanobiocomposite with proportion of 1AgNP:10
polysacchari de. It had maximum wave length at 386 nm and the result of FESEM (Field emission
scanning electron microscopy)-EDX (Energy- dispersive X- ray spectroscopy) analysis confirmed
that the AgNPs have been stabilized on the polysaccharide matrix. Finally, the antioxidant and
photocatalytic activity of the exopolysaccharide-silver nanobiocomposite were investigated. It was
recognized that the nanocomposte scavenges DPPH (2, 2-diphenyl-1-picrylhydrazyl) and it can
reduce the amount of methyl orange dye by photocatalytic activity. Also antimicrobial activity of
this nanocomposite against multi drug resistant (MDR) P. aeruginosa B52 isolated from burn and P.
aeruginosa 48 isolated from mucus was investigated and it was shown that it is an effective agent
against them. In conclusion, this biosynthesized nanocomposite which is synthesized with low cost
is an effective antioxidant and antibacterial agent.
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INVESTIGATION OF FUNCTIONAL ROLE(S) OF ACTIVATING TRANSCRIPTION FACTOR 4 (ATF4)
IN HIV-1 REGULATION AND PRODUCTION
Seong-Deok Lee¹ and Ji-Chang You¹

¹Catholic University of Korea, Korea

The activating transcription factor (ATF) 4 belongs to the ATF/CREB (cAMP Response Element
Binding bZIP (Basic Leucine Zipper)) transcription factor family and plays a central role in the UPR
(Unfolded Protein Response) process in cells. The induction of ATF4 expression has previously
been shown to increase the replication of HIV-1. However, the detailed mechanism underlying this
effect and the factors involved in the regulation of ATF4 function are unknown. Knocking out ATF4
using siRNA has been shown to have a strong negative effect on HIV-1 production, indicating that
ATF4 is a functional positive cellular factor in HIV-1 production. To determine the mechanism by
which ATF4 regulates the HIV-1 life cycle, we assessed the effect of the overexpression of wildtype ATF4 and its derivatives on HIV-1 LTR-mediated transcriptional activation and the production
of HIV-1 particles. This effect was studied through co-transfection experiments with either
reporter vectors or proviral DNA. We found that the N-terminal domains of ATF4 are involved in
HIV-1 LTR-mediated transcriptional activation, and thus in HIV-1 production.
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[P09-007]
STUDY OF ANTIBIOFILM EFFECTS OF RHAMNOLIPID-TYPE BIOSURFACTANT AGAINST
CLINICAL ISOLATES OF PSEUDOMONAS AERUGINOSA AND ACINETOBACTER BAUMANNII
Ahya Abdi-Ali¹, Minoo Monzavi¹ and Kambiz Akbari²

¹Alzahra University, Iran, ²Nigeb, Iran

Bacterial biofilms are multicellular, complicated communities attached to the surfaces in an
exteracellular polymeric substancesmatrix. P. aeruginosa and A. .baumannii are major causes of
nosocomial infections which are associated with many chronic infections in humans due to their
highly antibioticmicrobial resistance and biofilm formation, and . A vasthence number of
approaches to develop novel antimicrobial agents are currently being pursued. In recent years,
rhamnolipids derived from P. aeruginosa have emerged as an important group of biosurfactants
that are being considered as an alternative conventional antimicrobial agents. In this study, Here,
we report the anti-adhesion microbialand , Antiadhision/anti biofilm effects of rRhamnolipid
against a number of planktonic and biofilm producing clinical isolates of the P. aeruginosa and A .
baumannii were investigated.. 26 clinical isolates of P. aeruginosa and A. baumannii were collected
from respiratory secretions and burn wounds. The production and purification of rhamnolipid
biosurfactant was carried out as described earlier (Hajfarajollah et al. 2015). RRhamnolipid-type
biosurfactant produced by P.seudomonas aeruginosa MA01 were assessed for 1) their ability to
inhibit planktonic growth and 2) decrease in adhesion and adhesion as well as eradication of preformed P. aeruginosa and A. baumannii biofilms. The MIC of rhamnolipid against planktonic
growth of selected isolates of P. aeruginosa and A. baumannii cells was 0.1.4×108 1087 0.5.9×10878 µg/ml µg/ml and 0.0.7×1081087-0.1.4×108 1087 µg/ml µg/ml for for various clinical
isolates of P. aeruginosa and A.baumannii ,respectively. The effect of the rRhamnolipid on
adhesion of P.aeruginosa and A. baumannii cells to polystyrene microtitre plates was studied.,
Subsequently,wherein the effectiveness of the biosurfactant on different isolates was shown to
vary varied from 46 to 93 % decrease in adhesion . (decrease adhesion =MBIC). Biofilms of clinical
isolates of P. aeruginosa and A. .baumannii were disrupted efficiently by rhamnolipid
concentrations between 0.5.9×108107- 2.3.6×108 107 µg/ml and 0.2.9×108107-0.5.9×108 107
µg/ml , respectively. Scanning electron microscopy confirmed the removal of biofilm–matrix
components and disruption of biofilms by treatment with the Rhamnolipid type biosurfactant. Our
results suggest the possible use of rhamnolipid type biosurfactant as efficient anti-adhesive and

biofilm-disrupting agent in controlling of planktonic and biofilm producing P. aeruginosa and A.
baumannii. Further evaluation is required to validate anti-adhesive and anti-biofilm activities
observed in this study.
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MAPPING THE BURKHOLDERIA PSEUDOMALLEI TRANSCRIPTIONAL LANDSCAPE UNDER
ENVIRONMENTAL AND CLINICAL CONDITIONS
Sheila Nathan¹, Cin Kong¹, Ahmad-Kamal Ghazali¹ and Yuka Hara¹

¹Universiti Kebangsaan Malaysia, Malaysia

Burkholderia pseudomallei, the causative agent of melioidosis, is a harmless soil dwelling microbe
that can cause overwhelming infection in humans and animals. Determining how an organism
responds to its environment by altering gene expression is key to understanding its pathogenesis
during the infection process. Previous sequencing, microarray and proteome studies have revealed
that a number of Burkholderia species related family members require specific proteins that are
potentially involved in invasion and for intracellular spread and evasion or escape from the host
immune system. Nevertheless, current knowledge on the role of pathogenic factors and specific
mechanisms of intracellular survival and virulence in the soil dwelling B. pseudomallei is still a
limiting factor in aiding the design of new therapeutics. We used RNA-seq to comprehensively
and quantitatively assess the transcriptional response of the bacteria in conditions mimicking the
soil and clinical environments to understand why a soil dwelling bacterium turns pathogenic. The
selected conditions were soil extract medium (to mimic the original niche of the bacteria i.e. soil)
and human plasma (to mimic the clinical niche in infected humans). The transcriptome analysis
identified a number of genes where expression was modulated when the bacteria were cultured in
human plasma relative to soil and these differences were validated with different biological assays
for assayable phenotypes. The expression of genes encoding proteins involved in flagellar
assembly, biofilm formation and bacterial chemotaxis, type III secretion system, oxidative
phosphorylation, nitrogen metabolism and transport proteins was notably higher when bacteria
were grown in plasma. In addition, a number of known virulence factors’ gene expression was
significantly modulated when the bacteria were grown in plasma proposing the bacteria
overexpresses potential virulence factors when present in a nutrient rich environment at 37°C.
Interestingly, we noted that the majority of genes overexpressed under soil-mimic conditions were
those encoding proteins of unknown function or were unclassified. B. pseudomallei in its soil
environment shows a stronger global gene expression response which is consistent with the need
for a more dynamic reaction to the heterogeneous conditions of soil. Further investigation is
required to tease apart the precise roles of the identified differentially regulated B. pseudomallei
genes and regulatory systems in either niche.
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Y-BOX BINDING PROTEIN 1 (YB-1) INTERACTS AND CO-LOCALIZES WITH HIV-1
NUCLEOCAPSID PROTEIN
Yu-Mi Jung¹, Kyung-Lee Yu¹, Seong-Deok Lee¹, Seong-Hyun Park¹ and Ji-Chang You¹

¹The Catholic University of Korea, Korea

Y-box binding protein 1 (YB-1) is a member of the cold-shock domain (CSD) protein superfamily.
It participates in a wide variety of cellular events including transcription, RNA splicing, translation,
DNA repair, drug resistance and stress responses. Previously, we have examined that YB-1
regulates production of the HIV-1 virus from functional studies through over-expression or knockdown of YB-1 along with transfection of proviral DNA. Further, we have made various YB-1
mutants and confirmed that these YB-1 mutants showed various effects on virus production and
trans-activation. Thus, we reported that YB-1 has a functional role in regulating HIV-1 replication
on transcriptional level. And we have screened several host cell factors that could interact to
nucleocapsid(NC) protein of Human immunodeficiency virus type 1 (HIV-1) through in vitro pulldown assay and yeast two-hybrid assay. In this study, we have confirmed the interaction by a coimmunoprecipitation and immunostaining in mammalian cells. We also mapped a domain of YB-1
interacting with NC. Furthermore, we observed that over-expression of NC could form stress
granules and could be co-localized with YB-1 in the stress granule. And the interaction between
YB-1 and NC show the possibility that YB-1 and NC regulate HIV-1 production together. A
possible mechanism of action of it will be discussed in the presentation.
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DIVERSITY OF THE GENETIC ENVIRONMENTS OF CTX-M GENES IN EXTENDED-SPECTRUM
BETA-LACTAMASE PRODUCING E. COLI ISOLATED IN KOREA
Yun-Yi Yang¹, Won-Ki Baek¹, Seong-Il Suh¹ and Min-Ho Suh¹

¹Keimyung University School of Medicine, Korea

Recently, CTX-M enzymes have taken over as the main ESBL type of antimicrobial drug resistance,
and it is now a major concern in many areas of the world. The genetic basis contributing to the
successful global dissemination of CTX-M beta-lactamases remains poorly understood. In order to
clarify the epidemiology and mechanisms of spread of CTX-M-producing E. coli, we analyzed the
genetic platform of CTX-M producing E. coli by amplification and direct sequencing. A total of
100 clinical isolates of E. coli were tested and 35 were CTX-M producers. Nineteen isolates
belonged to CTX-M9 group (14 of CTX-M14, 5 of CTX-M27), 16 belonged to CTX-M3 group (12 of
CTX-M15, 4 of TCX-M3). Mobile DNA ISEcp1B was found in 68.8% of CTX-M3/15 producers
upstream of blaCTX-M3/15 genes, and IS26 was located in 62.5% of CTX-M3/15 producers
upstream of ISEcp1B. Orf477 was located in all of CTX-M3/15 producers downstream of blaCTXM3/15 genes, but no mucA was found. ISEcp1B was found in 79% of CTX-M14/27 producers
upstream of blaCTX-M14/27 genes, and IS26 was located in only 26.3% of CTX-M14/27 producers
upstream of ISEcp1B. IS903D was located in most of CTX-M14/27 producers downstream of
blaCTX-M14/27 genes. A sequence similar to the inverted right repeat of ISEcp1B was identified
downstream of blaCTX-M genes suggesting the mobilization of these beta-lactamase genes by
transposition events. This study further confirmed the diversity of the genetic environments of
blaCTX-M genes, and important roles of mobile DNAs such as ISEcp1B, IS26 and IS903D in the
mobilization of blaCTX-M genes.
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[P09-011]
MOLECULAR CHARACTERIZATION OF PLASMID STABILITY AND ADDICTION SYSTEMS IN
CTX-M ESBL PRODUCING ESCHERICHIA COLI
Yun-Yi Yang¹, Won-Ki Baek¹, Seong-Il Suh¹ and Min-Ho Suh¹

¹Keimyung University School of Medicine, Korea

Escherichia coli producing CTX-M type extended-spectrum beta-lactamase (ESBL) are spreading
worldwide. To provide further insights into the spread and maintenance of blaCTX-M in Korea, we
investigated the molecular epidemiology of R plasmids harboring blaCTX-M genes. ESBL genes
were investigated by PCR, DNA sequencing, Southern blot and conjugal transfer. To investigate
whether particular CTX-M types were associated with a plasmid backbone defined by replicon
type and addiction system, we studied the addiction systems carried by the replicons involved in
the emergence and spread of ESBLs. Five plasmid protein antitoxin-regulated systems and three
plasmid antisense RNA-regulated systems were sought by PCR. Of eight addiction systems tested,
pemK, ccdAB and srnB were the most frequently identified, followed by vagCD, hok-sok, pndCA
and RelE. No parDE was identified. Mean number of addiction systems of CTX-M3/15 producers
and CTX-M14/27 were 3.2 and 2.8, respectively. Eighty percent of plasmids harbored IncF replicons
(IncF1A, IncF1B or both). All of the replicon-nontypable isolates were also nontypable of addiction
systems. One IncI1 and one IncN was detected among CTX-M15 producers. R plasmids with 3
replicons were the most common. All the multiple replicons were located on one single plasmid.
Taken together, these data indicate that the combination of multiple addiction systems in IncF
plasmids carrying blaCTX-M genes could contribute to their stability in the host and their spread
in the E. coli population.
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[P09-012]
MOLECULAR ACQUISITION MECHANISMS OF MULTIDRUG RESISTANCE IN CTX-M
PRODUCING E. COLI HARBORING INTEGRON AND INCF REPLICON
Yun-Yi Yang¹, Won-Ki Baek¹, Seong-Il Suh¹ and Min-Ho Suh¹

¹Keimyung University School of Medicine, Korea

Multidrug resistant Escherichia coli (MDREC) are a major problem worldwide and CTX-M betabactamases have increased dramatically in most areas of the world. The global spread and high
prevalence of the CTX-M type in MDREC raise the question of their acquisition mechanisms.
Multidrug resistance was determined in many cases to be associated with transmissible plasmids
and the role of integrons in the acquisition of resistance genes were emphasized currently.
Integrons are able to incorporate groups of antibiotic resistance genes by site-specific
recombination. In this study, the presence and molecular genetic contents of integrons were
investigated in 35 CTX-M type MDREC isolates by PCR mapping and direct sequencing. Twelve
(34.3%) of them harbored class 1 integrons; three belonged to CTX-M3/15 producers, nine
belonged to CTX-M14/27 producers. All 12 isolates showed horizontal gene transfer (HGT) to
recipient strain J53 by conjugation. Eleven (91.7%) of them harbored three IncF replicons (IncFrep,
IncF1A, IncF1B). One of them belonged to CTX-M14 harbored additional IncI1 replicon. In gene
cassettes analysis, one or two antibiotic-resistant genes were found in various combinations, and
were always expressed at the phenotypic level. They included the aminoglycoside resistance genes
(aadA1, aadA5), as well as trimethoprim resistance genes (dfrA7). All the resistance genes in gene
cassettes had well preserved ribosomal binding sites. Well preserved attI and 59-be recombination
sites were located between 5’-CS and 3’-CS in all integrons. In conclusion, these data suggest that
majority of MDR acquisition mechanisms in MDREC were due to HGT of conjugal R plasmids
harboring multiple replicons and integrons.
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[P09-013]
ANTIBODIES TARGETING NOVEL EPITOPES OF H7N9 HEMAGGLUTININ FOR
SIMULTANEOUSLY PREVENTING VIRAL INFECTION AND RELEASE
Yi-Wei Jiang¹, Heng-Yi Su¹, Kai-Ting Hsieh¹, Chia-Wei Weng¹ and Shih-Chung Chang¹

¹National Taiwan University

The outbreak of human infection by the reassortant influenza A(H7N9) virus in 2013 has become
is a potential threat for public health and human life. Increasing patients resulted in severe
respiratory illness with a high fatality rate approaching 40% and have revealed oseltamivirresistant symptoms. As a result, it is important for developing effective vaccines and neutralizing
antibodies for public health preparedness. Influenza hemagglutinin (HA) is a glycoprotein found
on the surface of influenza virus for binding to the host cell during infection. Thus, HA is the main
target of neutralizing antibodies induced by infection or vaccination. In this study, the
recombinant H7N9 hemagglutinin (rHA) proteins were expressed and purified from insect cells for
generating the mouse monoclonal antibodies (mAbs) F3-2 and 1C6B. The novel epitopes
recognized by F3-2 and 1C6B localize at the C-termini of HA1 and HA2, respectively, instead of
the receptor binding sites. These two mAbs don't have hemagglutination activity, but they can
inhibit rHA undergoing pH-dependent conformational change upon processing and activation by
trypsin protease. More importantly, F3-2 and 1C6B can efficiently suppress H7N9 viral infection,
replication and release in MDCK cells by using 3 μg/mL mAbs at 200 TCID50, indicating that these
two mAbs have great potential for prevention or therapeutic treatment of H7N9 infections. To our
knowledge, this is the study for the first time to be reported.
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[P09-014]
UNDERSTANDING OF FUNCTIONAL ROLE OF TRANSCRIPTION TERMINATION FACTOR-1 (TTF1) IN HIV-1 LIFE CYCLE
Seong-Hyun Park¹, Kyung-Lee Yu¹, Yu-Mi Jung¹, Seong-Deok Lee¹ and Ji-Chang You¹

¹KSBMB, Korea

Transcription termination factor-1 (TTF-1) is a RNA polymerase 1 mediated transcription terminator.
It binds to a 'Sal box' composed of 11bp motif. Interaction of TTF-1 and ‘Sal box’ is important for
many cellular events which include termination of RNA polymerase-1 activity involved in pre-rRNA
synthesis, formation of a chromatin loop. We also found previously that TTF-1 among several host
cell factors could bind to Human immunodeficiency virus-1 (HIV-1) nucleocapsid (NC) protein of
through in vitro pull-down and yeast two-hybrid assay. Toward understanding of role of TTF-1 in
HIV-1 virus production, we have examined whether TTF-1 in mammalian cell could bind to the NC
protein by Co-immunoprecipitation. And in order for understanding of function of TTF-1 domains,
we generated various TTF-1 mutant forms, Through over-expression of TTF-1 and derivatives
along with co-transfection with either HIV-1 LTR driven report vector or proviral DNA. We
determined that wild type TTF-1 downregulate HIV-1 LTR activity and virus production but TTF-1’s
myb like domain could upregulate it, suggesting that wild-type TTF-1 itself blocks virus
production and trans-activation of LTR sequence, yet Myb-like domain itself of TTF-1 could act to
increase virus production and trans-activate LTR activity.
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[P09-015]
STUDY FOR THE DEVELOPMENT OF ANGIOGENIN(RNASE A FAMILY-5) AS FOR AN ANTIVIRAL
AGENT AGAINST THE HIV-1.
Hyeri Shin¹ and Jichang You¹

¹The Catholic University of Korea, Korea

Human Angiogenin is known for as a plasma protein with angiogenic and ribonucleolytic activities
like an RNase A family-5. It has been reported that hydrolysis of tRNA results in decreased protein
synthesis, antimicrobial activity against some bacteria, and also shown for a therapeutic potential
against cancer, antiviral against HIV-1 even though the exact target and mode of action was not
clearly reported. This study was undertaken to test a feasibility of using ribonucleolytic activity of
Angiogenin as for an anti-HIV agent to target specifically the HIV-1 genomic RNA. To this end, we
have fused Angiogenin to HIV-1 Nucleocapsid protein which is known to bind specifically and
selectively to the HIV-1genomic RNA. A recombinant vector expressing HIV-1 Nucleocapsid and
Angiogenin together was prepared by method of restriction enzyme digestion of DNA. The
produced fusion construct was co-transfected with pNL4-3-EGFP proviral plasmid into 293T cells.
After 24 and 48 hours, HIV-1 p24 in the cells and the HIV-1virus produced were measured to
confirm the anti-HIV-1 effect by the fusion construct via Western blotting and ELISA analysis for
the virus production. RT-PCR was also performed to confirm HIV-1 genomic RNA degradation
ability of the fusion construct from HIV-1 DNA full length into transfected cells. Furthermore, to
confirm the infectivity and replication-competency of virus generated, MT4 cells was incubated
with the culture medium supernatant produced with transfection of the fusion construct. All
experiment was compared with Angiogenin construct alone and HIV-1 Nucleocapsid construct
alone as a control group. The results showed that virus production as determined by HIV-1 p24
level was significantly reduced compared to control group. In addition, The infectivity of the virus
produced by fusion construct was significantly reduced. These results suggest that Angiongenin
could be used as for a novel factor that can reduce human immunodeficiency virus type 1 (HIV-1)
replication and production.
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[P09-016]
THE INVESTIGATION OF FUNCTIONAL ROLES OF STAUFEN, A DOUBLE-STRANDED RNA
BINDING PROTEIN, IN THE HUMAN IMMUNODEFICIENCY VIRUS(HIV) REPLICATION
Seong-Won Park¹, Kyung-Lee Yu¹ and Ji-Chang You¹

¹The Catholic University of Korea, Korea

The Human immunodeficiency Virus(HIV) has Gag polyprotein, consisted of Matrix protein(p17),
Capsid protein(p24), Nucleocapsid protein(NC, p7), and p6 protein. It is associated with multiple
steps of the virus replication and assembly including the viral genomic RNA encapsidation.
Staufen is a double-stranded RNA binding protein, which functions to bind to RNA and
concomitant transporting and localization in cells. It has been known that overexpression of
human Staufen (hStau) is involved in HIV-1 genomic RNA encapsidation process. In order to
further understand MOA of the hStau function, we have examined the effect of Staufen on HIV-1
replication, and also whether Staufen could interaction with the HIV-1 Gag protein, using various
Gag protein derivatives. Additionally, we investigated whether overexpression of Staufen and NC
protein could effects each other in HIV-1. From the study, we found that Staufen up-regulates
HIV-1 production and interacts with Gag protein via NC domain. Through immunofluorescence (IF)
experiments, it was found that Staufen co-localized with NC protein in stress granules and Staufen
level was decreased in NC protein expression-dependent manner. These results suggest that
Staufen protein could regulate the HIV-1 production and it is also counter-regulated by HIV-1.
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[P09-017]
CHARACTERIZATION OF NUCLEOID DYNAMICS IN THE CRENARCHAEA SULFOLOBUS
SOLFATARICUS
Marc Kenneth Cajili¹ and Eloise Prieto¹

¹University of The Philippines - Diliman, Philippines

The compaction of the genetic material and its regulation through architectural proteins is
essential for the normal function of a living organism. While this mechanism has been elucidated
in bacteria and eukaryotes, a consensus has yet to be established for archaea, due to the different
mechanisms employed by each of the major phylum of the domain, with euryarchaea employing
histone homologues similar to eukaryotes, and crenarchaea utilizing nucleoid-associated proteins
similar to bacteria. An emerging theme however is that archaea need at least two different
architectural proteins in order to compact their genome. This study utilized the crenarchaea
Sulfolobus solfataricus, a well-characterized archaeon, in order to investigate the chromatin
compaction mechanism in archaea, and how it is regulated. In vivo assays were performed to
determine chromatin dynamics inside a live cell. Nucleoid staining revealed a growth-phase
dependent change in archaeal nucleoid morphology. Micrococcal digestion of the nucleoid
indicated that architectural proteins bind to the genome in a non-periodic manner and SDS-PAGE
analysis showed an enrichment of lower molecular weight proteins which may represent putative
architectural proteins. The putative architectural proteins were then used for in vitro reconstitution
of chromatin in order to determine how these proteins may be involved in chromatin regulation.
Subsequent analysis through atomic force microscopy showed the formation of higher order
structures which may be modulated by these architectural proteins.

Keyword: Archaea, Nucleoid-associated proteins, Sulfolobus solfataricus, Chromatin organization,
Chromatin dynamics

[P09-018]
KPN00353 REDUCING 1,3-PROPANEDIOL PRODUCTION THROUGH INTERACTING WITH
GLYCEROL KINASE UNDER MICROAEROBIC CONDITION IN KLEBSIELLA PNEUMONIAE
Wen-Yih Jeng¹, Novaria S. D. Panjaitan², Yu-Tze Horng², Wen-Ting Chung², Chih-Ching Chien³ and
Po-Chi Soo²

¹National Cheng Kung University, ²Tzu Chi University, ³Yuan Ze University

1,3-Propanediol (1,3-PD) is a valuable chemical intermediate in the synthesis of polyesters,
polyethers, and polyurethanes, which have applications in various products such as cloth, bottles,
films, tarpaulins, canoes, foam seals, high-resilience foam seating, and surface coatings. Klebsiella
pneumoniae can produce 1,3-PD from glycerol. In this study, KPN00353, an EIIA homologue in the
phosphoenolpyruvate (PEP):carbohydrate phosphotransferase system (PTS), was found to play a
negative regulatory role in 1,3-PD production under microaerobic conditions via binding to
glycerol kinase (GlpK). The primary sequence of KPN00353 is similar to those of the fructosemannitol EIIA (EIIFru and EIIAMtl) family. The interaction between KPN00353 and GlpK resulted in
inhibition of the synthesis of glycerol-3-phosphate (G3P) and correlated with reductions in
glycerol uptake and the production of 1,3-PD. Based on structure modeling, we conclude that
residue H65 of KPN00353 plays an important role in the interaction with GlpK. We mutated this
histidine residue to aspartate, glutamate, arginine and glutamine to assess the effects of each
KPN00353 variant on the interaction with GlpK, on the synthesis of G3P and on the production of
1,3-PD. Our results illuminate the role of KPN00353 in 1,3-PD production by K. pneumoniae under
microaerobic conditions.

Keyword: 1,3-propanediol, glycerol kinase, carbohydrate phosphotransferase system, EIIA,
Klebsiella pneumoniae

[P09-019]
HEPATITIS B VIRUS X PROTEIN STABILIZES HIF-1Α TO INDUCE THE DEVELOPMENT OF
HEPATOCELLULAR CARCINOMA
Inho Kang¹, Kim Ji Ae¹, Sung-Min Kang¹, Hanwoon Park¹, Ju Hyeon Lee¹ and Jeong Keun Ahn¹

¹Chungnam National University, Korea

Chronic hepatitis B virus (HBV) infection is a leading cause of various liver diseases including
hepatocellular carcinoma. Among HBV proteins, hepatitis B virus X protein (HBx) is a major risk
factor for the development of HCC, but its molecular mechanism remains undefined. HBx is a
promiscuous protein interacting with various cellular proteins including VHL binding protein 1
(VBP1). We found that HBx interferes with the interaction between VBP1 and Von Hippel-Lindau
protein (pVHL) which is known as a tumor suppressor. We also found that HBx inhibits the
physical interaction between VBP1 and pVHL, to stabilize HIF-1α. Since HIF-1α induces the tumor
formation and enhances the epithelial-mesenchymal transition (EMT), we tested wether HBx
affects tumor growth and EMT by stabilizing HIF-1α. Here, we report that HBx interacts with VBP1,
destabilizes pVHL, and subsequently stabilizes HIF-1α to elevate EMT and tumor formation.
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[P09-020]
LOWLAND AND HIGHLAND VARIETIES OF DIOSCOREA ESCULENTA TUBERS STIMULATE
GROWTH OF LACTOBACILLUS SP. OVER ENTEROTOXIGENIC E. COLI IN VITRO
Allan John Barcena¹, Aurora Nakpil¹, Paul Mark Medina¹ and Nina Gloriani¹

¹University of The Philippines Manila, Philippines

Various studies show that gut colonization of probiotic microorganisms contributes to the
treatment of several gastrointestinal diseases. The growth of probiotic bacteria is promoted by
prebiotics, which are complex oligosaccharides that remain undigested after passing through the
upper gastrointestinal tract and are available for fermentation in the colon. This study aimed to
assess the in vitro prebiotic activity of Lowland and Highland varieties of Dioscorea esculenta
tubers. Prebiotic activity was assessed through a competitive growth assay, wherein the ratio of
probiotic Lactobacillus species over enterotoxigenic Escherichia coli (ETEC) cultures or “prebiotic
ratios”, were compared following treatment with digested Dioscorea esculenta tuber samples. A
prebiotic ratio of 1 represents an equal number of colonies for both types of bacteria, and a value
greater than 1 is indicative of greater amounts of Lactobacillus sp. than ETEC, and thus, prebiotic
activity. The negative control (0.9% NaCl solution) produced a value of 0.88, the Lowland and
Highland varieties produced ratios of 1.26 and 1.29, respectively, while the positive control (inulin)
produced a ratio of 1.54. The two varieties of Dioscorea esculenta had comparable prebiotic ratios
to one another (p > 0.05), and significantly greater prebiotic ratios than the negative control (p <
0.05). This indicates that both the Lowland and Highland varieties of Dioscorea esculenta tubers
have prebiotic activity. When compared with inulin, the commercial prebiotic and positive control,
the two varieties’ prebiotic activity was 84% as effective. The in vitro prebiotic activities of both
varieties’ crude tuber samples may increase in effectiveness following further identification and
refinement of the specific substances responsible for the prebiotic activity. However, the crude
tuber samples, given their widespread availability and affordability, can be immediately integrated
into the local diet to contribute to the general population’s gastrointestinal health.
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[P09-021]
HEPATITIS B VIRUS X PROTEIN REGULATES THE METASTASIS OF HBV-ASSOCIATED HCC BY
INTERACTING WITH SOCS1
Ju Hyeon Lee¹, Inho Kang¹, Heemin Lee¹, Jung Sun Min¹ and Jeong Keun Ahn¹

¹Chungnam National University, Korea

Hepatocellular carcinoma (HCC), a primary type of liver cancer, has the highest mortality rate in
cancer related death worldwide. HCC patients have poor prognosis due to extrahepatic metastasis.
Hepatitis B virus(HBV) infection is one of the major causes of HCC. Among HBV proteins, HBx is
closely related with liver carcinogenesis and metastasis. By yeast two hybrid screening assay, we
found that HBx binds to SOCS1. SOCS1 negatively regulates NF-κB by degrading p65, a subunit
of NF-κB. NF-κB transactivates epithelial-mesenchymal transition (EMT) factors, such as Snail, Slug,
and Twist. EMT is a crucial cellular process associated with invasiveness and migration of cancer
cells. Here, we report that HBx physically interacts with SOCS1, subsequently inhibits the
ubiquitination of p65, and elevates the levels of EMT transcription factors. These studies may
suggest new metastasis mechanism of HBx in HBV-associated HCC.
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[P09-022]
FUNCTIONAL SPLICING OF HAG MESSENGER RNA CODING FOR BACTERIAL FLAGELLIN
FROM THERMOPHILIC GEOBACILLUS SP. KPS3
Morio Ishizuka¹, Tatsuya Ishida¹, Wataru Umano¹, Nana Ishibashi¹, Yuriko Sakaguchi², Takeo Suzuki²,
Tsutomu Suzuki², Takako Awai¹, Genki Akanuma¹ and Jumpei Hayakawa¹

¹Chuo University, Japan, ²University of Tokyo, Japan

Bacterial flagellum is a rotary motility device that consists of three parts: a basal body, a hook,
and a long helical filament. The flagellar filament is composed of a single protein subunit, flagellin,
which is abundantly, expressed when flagellar filament is elongated. The self-splicing group I
introns were identified in flagellin genes of thermophilic Geobacillus species, which interrupt
highly conserved 3’region. These group I introns can be spliced at wide range temperature. In
vitro splicing efficiency was increased with temperature, and the most efficient splicing was
observed around the optimal growth condition of these thermophiles, 60-70°C. We recently found
the presence of two self-splicing group I introns (a and b), expression of two types of flagellin
proteins, and formation of the flagellar filaments in the gene encoded flagellin in thermophilic
Geobacillus sp. Kps3. We created hag-deficient strains and complemented strains expressing two
types of Flagellin, respectively. Then, it was found that both types of Flagellin were functional,
giving motility to the cells. In addition, observation of flagella composed of two types of Flagellin
by electron microscope showed no apparent difference in both. We report on whether two types
of Flagellin are used depending on the habitat environment. A fragment of exon 1 + 2 was
confirmed under the culture condition of NaCl conc. 3%. It is suggested that selective splicing is
performed under conditions of high salt concentration. In addition, free-standing homing
endonuclease gene (HEG) was found in downstream of the flagellin gene. Homing endonuclease
(HEase) is a restriction enzyme which recognizes non-palindromic DNA sequence (14 – 40 bp).
HEG is usually encoded within their group I or group II introns, and rarely located at the outside
of the introns as an independent open reading frames (free-standing). HEG play an important role
in the beginning of the intron transition (intron homing). It is known that many of the introns are
found in archaea and eukaryotes. However bacterial introns are mostly found in non-protein
coding genes, such as tRNA or rRNA. We analyzed the purified HEase to elucidate the function in
detail. We found that the HEase catalyzes double strand break of the gene encoded flagellin
whose two introns were eliminated. Furthermore, we revealed that cleavage site of the HEase is 5'
-TGGCTCAA↓GCCAACCA-3' which located downstream of the insertion site of intron b.

Keyword: Bacterial Flagellin, Group I Intron, Self-splicing Intron, Selective Splicing, Homing
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[P09-023]
EFFECT OF ANTIMICROBIAL PLANT EXTRACTS ON THE GUT BACTERIA OF BALB/C MICE
Leslie Michelle Dalmacio¹*, Danica Ching¹ and Laarni Grace Corales¹

¹University of The Philippines Manila, Philippines

Bacterial communities that colonize the human intestinal tract live in symbiosis with the host and
play an important role in its health. Several factors such as diet and drug intake can easily
influence the balance of gut bacterial composition. Therefore, this study aimed to determine the
effect of plant extracts shown to have antimicrobial activity, Cassia alata and Psidium guajava, on
mice gut bacteria. Two groups of BALB/c mice, with five mice per group, were given 200 mg/kg
body weight of each crude extracts of C. alata and P. guajava through oral gavage for a month.
Bacterial DNA was extracted from pooled mice fecal samples collected before and on Day 16 and
32 of extract administration. Targeted 16S metagenomics sequencing and analysis was done to
determine bacterial communities present. Results showed that administration of C. alata extracts
for 32 days led to an increase in Firmicutes and a decrease in Bacteriodetes, Verrumicrobia,
Candidatus Saccharibacteria in the gut of BALB/c mice. On the other hand, administration of P.
guava extracts for 32 days led to an increase in Proteobacteria and a decrease in Bacteriodetes in
the gut of BALB/c mice. At the family level, of the 13 families significantly affected by the
administration of C. alata extracts, all those belonging to the phylum Firmicutes increased while 3
families (Porphyromonadaceae, Rikenellaceae and Verrucomicrobiaceae) belonging to the phylum
Bacteroidetes decreased, following the trend of their respective phyla. This suggests that the
administration of C. alata extracts was beneficial to the gut microbiota because it promoted the
growth of good bacteria as well as inhibited the growth of harmful bacteria. Further studies
should be done to establish the prebiotic potential of C. alata extracts.
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[P09-024]
ASSESSMENT OF THE EFFECT OF ANTI-INFLAMMATORY PLANT EXTRACTS ON THE GUT
MICROBIOTA OF BALB/C MICE USING NEXT GENERATION SEQUENCING
Danica Ching¹, Laarni Grace Corales¹ and Leslie Michelle Dalmacio¹*

¹University of The Philippines Manila, Philippines

Assesment of the effect of anti-inflammatory plant extracts on the gut microbiota of BALB/c mice
using Next Generation Sequencing Danica Ching, Laarni Grace Corales, and Leslie Michelle
Dalmacio The use of traditional medicine has long been integral to Philippine culture. Peperomia
pellucida and Carmona retusa are common medicinal plants used for their anti-inflammatory
activity either as home remedies or as commercial herbal medicines. However, there is limited
literature citing the effect of these plants on the gut microbiota. This study aims to assess the
effect of extracts of plants with anti-inflammatory activity (P. pellucida and Carmona retusa) on the
gut microbiota of BALB/c mice. Two groups of five male BALB/c mice were fed 200 mg/kg body
weight of each plant crude extract for a month. Bacterial DNA was extracted from mice fecal
samples collected before (Day 0) and on Day 16 and 32 of extract feeding. Next generation
sequencing was done to assess the effect on the beneficial and potentially harmful bacterial
populations through time. Oral administration of P. pellucida and C. retusa extracts induced a
dramatic change in the composition of the gut microbiota male BALB/c mice. At the end of P.
pellucida extract administration, there was a decreased in Bacteroidetes and an increase in
Proteobacteria but no change in Firmicutes in the gut of BALB/c mice. C. retusa extract
administration, on the other hand, showed a decrease in Firmicutes and Proteobacteria and an
increase in Bacteroidetes and an unknown phylum at Day 32 in the gut of BALB/c mice. It was
also observed that at the family level, butyrate-producing bacteria such as Lachnospiraceae and
Ruminococcaceae which belong to the phylum Firmicutes increased at Day 32 in the gut of
BALB/c mice administered with both C. retusa and P. pellucida extracts. These bacteria
preferentially colonize the mucus layer, and consequently increase the butyrate bioavailability for
colon epithelial cells. Since short chain fatty acids like butyrate increase the gut barrier functions,
our results imply that the anti-inflammatory activity of P. pellucida and C. retusa extracts are partly
due to the promotion of growth of beneficial bacteria.
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[P09-025]
ASSESSMENT OF THE EFFECT OF QUISQUALIS INDICA AND METHA CORDIFOLIA ON BALB/C
MICE GUT MICROBIOTA
Laarni Grace Corales¹, Danica Ching¹ and Leslie Michelle Dalmacio¹

¹University of the Philippines Manila, Philippines

The gut microbiota is a complex community composed of more than 500 bacterial species and
plays a key role in the host’s health. Gut bacterial communities can be influenced by various
factors, the most significant of which are prebiotics and probiotics. Prebiotics are fermented food
substances that selectively stimulate the growth of beneficial bacteria. In this study, the effects of
common Philippine medicinal plants Quisqualis indica and Mentha cordifolia on mice gut bacteria
were assessed. Each crude plant extract (200mg/kg) was given to five BALB/c mice in a group for
one month. Metagenomic DNA was extracted from pooled fecal samples of each treatment group
collected before, during and after treatment. The 16S rRNA gene was amplified and sequenced
using the 454 GS FLX Titanium to assess the difference in microbial community structure. BALB/c
mice fed with Q. indica and M. cordifolia extracts for 32 days both showed an increase in
Firmicutes and an unknown phylum and a decrease in Proteobacteria in the gut. In addition, a
decrease in Actinobacteria was observed in BALB/c mice fed with Q. indica extracts. Results imply
that Q. indica and M. cordifolia are potential sources of prebiotics thus, it is important to
investigate if combination of their extracts may lead to synergistic effect.
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[P09-026]
SEGMENTAL READING FRAME-DETOUR CAUSED BY PAIRED INSERTION-DELETIONS IS A
NOVEL MECHANISM FOR THE RNA VIRUS GENOME EVOLUTION
Dongbin Park¹, Chul Jun Goh¹, Ji Seok Lee¹ and Yoonsoo Hahn¹

¹Chung-Ang University, Korea

RNA viruses are the most common molecular pathogen and their remarkable evolutionary ability
is mainly driven by the high mutation rate of viral genomes. Most of mutations in viral genomes
arise by sequence substitutions where a nucleotide is substituted by another. It is generally
accepted that insertions and deletions (indels) are not common because those events usually
cause frameshift mutations and production of defect proteins. However, we hypothesize that,
when a paired insertion-deletion event occurs within a short segment of a viral coding sequence,
its open reading frame will be restored and functional proteins may be produced. We
systematically analyzed RNA viral genomes and identified a number of these “segmental reading
frame-detour” cases. In many cases, paired insertion-deletions induced a large scale amino acid
sequence changes, which may contribute to major phenomena during the evolution of RNA
viruses such as evasion from host defense system. A drastic amino acid sequence change results
in discrepancy between the nucleotide-based and protein-based phylogenetic trees, which may
obscure the evolutionary history of viruses.

Keyword: RNA virus, virus evolution, frameshift mutation

[P09-027]
TICK-BORNE ENCEPHALITIS VIRUS INDUCES TRANSLATIONAL SHUT-OFF IN HUMAN CELLS
OF NEURAL ORIGIN
Martin Sellinger¹, Hana Tykalova¹, Zuzana Vavruskova¹, Libor Hejduk², Esther Schnettler³, Alain
Kohl⁴, Jan Sterba¹ and Libor Grubhoffer¹

¹Biology Centre of The Academy of Sciences, Czech Republic, ²University of South Bohemia, Czech
Republic, ³Tropical Medicine, Germany, ⁴Centre for Virus Research, United Kingdom

Tick-borne encephalitis virus (TBEV) is a member of the genus Flavivirus. It can cause serious
infections in humans which may result in encephalitis/meningoencephalitis. In order to study the
virus-host interactions in vitro, our laboratory has previously described a new experimental model:
human medulloblastoma cell line (DAOY HTB-186) which is derived from the neurons located in
the cerebellum, one of the most affected areas during tick-borne encephalitis. Based on our
transcriptomic data and literature, we hypothesized that viperin, an interferon-stimulated gene
involved in antiviral defence, could play a significant role in immune response of DAOY cells
against TBEV. Therefore, we analysed the viral titres in DAOY cells over-expressing viperin infected
by two TBEV strains – the milder strain Neudoerfl and the more severe strain Hypr. In both cases,
no effect on virion production was observed. Surprisingly, over-expression of viperin or other
selected genes in the already infected cells resulted in decreased protein levels proportionally to
the viral titre used. Interestingly, no change in mRNA levels was detected, suggesting a viralinduced inhibition of protein production on the translational or post-translational level.
Subsequent analysis of de novo protein synthesis (metabolic labelling using Click chemistry)
revealed that the more severe TBEV strain Hypr reduced the rate of protein synthesis by 40% in
comparison to mock-infected cells at 48 hours post infection. Surprisingly, the effect of
translational shut-off was detected also in the case of several housekeeping genes. Further
experiments are in progress in order to describe the exact mechanism of the observed virusinduced

translational

shut-off.
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[P09-028]
DEVELOPMENT OF INDUSTRIAL ESCHERICHIA COLI CELL LINES USING GENOME
ENGINEERING
Minhye Kim¹, Bomin Jang¹, Hanseul Park¹ and Yeh-Jin Ahn¹

¹Sangmyung University, Korea

Microbial fermentation is a common process to obtain high amount of recombinant proteins.
During large-scale cultivation, microorganisms undergo diverse stresses such as high and low
temperatures, chemical treatment and toxic by-products. These industrial stressors result in cell
growth inhibition and reduced amount of recombinant proteins. To enhance stress tolerance in
Escherichia coli (BL2-DE3), a heat shock protein gene from carrot (Daucus carota L.), DcHsp17.7,
was inserted into E. coli genome using homologous recombination. A DNA fragment 'lipoprotein
gene promoter – Hsp17.7 gene – flippase recombination target cassette' was generated by
overlap PCR, and introduced into yddE pseudogene site. Transgenic cell lines expressing
DcHsp17.7 showed enhanced growth rates under heat stress, compared to wild type. Transgenic
cell lines grew 2 times faster than wild type at 47 ℃. When PPG2000, an antifoaming agent, was
treated, transgenic cell lines grew up to 3 times faster than wild type. They showed higher amount
of soluble proteins compared to wild type under high (52 ℃) and low (2 ℃) temperatures.
Transgenic E. coli cell lines developed in this study can be a useful host for recombinant protein
production.

Keyword: Heat Shock Protein, Abiotic Stress, Genome Engineering, Recombinant Protein, Microbial
Fermentation

[P09-029]
UPREGULATED MIR144* EXPRESSION LEVELS FROM TUBERCULOSIS PATIENTS AND
REGULATION OF LYSOSOMAL PROTEIN DRAM2 IN HUMAN MACROPHAGES
Jin Kyung Kim¹, Tae Sung Kim¹, Yi Sak Kim¹, Eun-Kyeong Jo¹, Tae Woo Ham¹ and Hyeon Ji Kim¹

¹Chungnam National University School of Medicine, Korea

MicroRNAs (miRNAs) can regulate posttranscriptionally target gene expression. Tuberculosis (TB) is
an infectious disease caused by the bacterium Mycobacterium tuberculosis (Mtb). However, the
precise function of miRNAs is unclear in human TB. To evaluate the miRNA expression profiles of
peripheral blood mononuclear cells (PBMCs) from patients with pulmonary TB, we analyzed 2
miRNA microarray datasets. Fourteen miRNAs in GSE 29190 were upregulated in active pulmonary
TB patients compared with HCs. In addition, 180 miRNAs in GSE34608 showed increased
expression levels in TB patients compared with healthy controls (HCs). The heatmap revealed that
MIR144* showed the greatest magnitude of upregulation among the 10 miRNAs. We then
compared the expression of MIR144* in PBMCs from active pulmonary TB patients and HCs. The
expression levels of MIR144* were significantly higher in PBMCs from active pulmonary TB
patients than in HCs. In addition, MIR144* expression was upregulated in samples collected from
disease sites in pulmonary and extrapulmonary TB patients. We further found that MIR144*
expression was upregulated in human monocyte-derived macrophages (MDMs) after infection
with Mtb in a multiplicity of infection (MOI)-dependent manner. These data indicate that MIR144*
expression is robustly increased in human MDMs following Mtb infection, and that MIR144* levels
are upregulated in PBMCs/tissues from TB patients compared with HCs.

Keyword: MicroRNA, Mycobacterium tuberculosis, DRAM2, macrophage

[P09-030]
N- AND C-TERMINAL REGIONS OF A CARROT HEAT SHOCK PROTEIN HSP17.7 CAN
FUNCTION AS MOLECULAR CHAPERONES UNDER ABIOTIC STRESS
Bomin Jang¹, Minhye Kim¹, Eunhye Ko¹ and Yeh-Jin Ahn¹

¹Sangmyung University, Korea

Heat shock proteins (hsps) are classified into Hsp100, Hsp90, Hsp70, Hsp60, small (s)Hsps
according to their molecular weight. sHSPs contain an highly variable N-terminal region and a Cterminal region with a highly conserved α-crystallin domain. N-terminal region provides a
platform for protein substrates to bind. In this study, we examine if N- and C-terminal regions of a
sHsp can independently function. Transformed E.coli cell line (BL21 DE3) heterologouslyexpressing N- and C-terminal regions of a sHsp from carrot (Daucus carota L.), DcHsp17.7,
showed higher levels of cell viability than vector control under heat, cold, salt, and osmotic
conditions. Soluble protein levels were higher in these transformed cell lines, suggesting the
possible molecular chaperone activities of the truncated peptides. The stress-tolerant transgenic E.
coli cell lines developed in this study can be useful in industrial fermentation for recombinant
protein production.

Keyword: Heat Shock Protein, Abiotic Stress, Molecular Chaperone, Cell viability

[P09-031]
ESSENTIAL ROLE OF PROTON PUMPING F-ATPASE IN ACID TOLERANCE OF STREPTOCOCCUS
MUTANS
Mizuki Sekiya¹, Shintaro Izumisawa¹, Aki Kushigeta¹, Masato Haga¹, Yu Shimoyama¹, Minoru
Sasaki¹, Shigenobu Kimura², Yuka Sasaki³, Atsuko Iwamoto-Kihara³ and Mayumi Nakanishi-Matsui¹

¹Iwate Medical University, Japan, ²Kansai Women's Col., Japan, ³Nagahama Inst., Japan

Streptococcus mutans, a Gram-positive coccus mainly located on the surface of the teeth, is a
major pathogen of dental caries. The bacterium metabolizes sugars to produce acids including
pyruvate, lactate and formate, which forms an acidic micro-environment in the plaque. Under an
acidic condition, tooth enamel is demineralized, and damage reaches to dentine. To survive and
grow in this condition, S. mutans has high tolerance to acid like pH5 and even lower. Proton
pumping F-ATPase consists of a catalytic F1 domain and a proton channel-forming FO domain. In
many bacteria including E. coli, this enzyme synthesizes ATP, coupling with proton transport. We
previously reported the inhibitory effect of phytopolyphenols, including piceatannol and curcumin,
and a mycotoxin, citreoviridin, on ATPase activity of E. coli F1 domain. In addition, bedaquiline is
an inhibitor of M. tuberculosis FO domain, which has been approved for the treatment of
tuberculosis. In S. mutans, the enzyme is believed to maintain cytosolic neutral pH under the
acidic condition by transporting proton from cytosol to outside. In order to understand the
molecular mechanism underlying the acid tolerance of S. mutans, we investigated effects of FATPase inhibitors on the bacterial growth. Piceatannol, curcumin and its analogue strongly
inhibited the S. mutans F1 ATPase activity, whereas citreoviridin showed less inhibitory effect.
Effects of these compounds were essentially the same between pH4.3–7.0. Interestingly,
piceatannol, curcumins and bedaquiline decreased the growth of S. mutans at pH5.3, but not at
pH7.3. Additionally, we investigated viability of S. mutans under low pH condition. Consistent with
their effect on the bacterial growth, these compounds significantly reduced the colony formation
ability after 2h incubation at pH4.3, whereas they showed essentially no effect at pH7.3. These
results indicate that S. mutans is highly sensitive to F-ATPase inhibitors. F-ATPase may play an
essential role in growth and survival of S. mutans under acidic condition and can be a novel
target molecule for anti-caries agents.

Keyword: Streptococcus mutans, F-ATPase, Proton pump, Polyphenol, Curcumin

[P09-032]
ASSOCIATION OF APOPTOSIS AND ROS THROUGH OUTER MEMBRANE PROTEIN A(OMPA)
OF KLEBSIELLA PNEUMONIA IN HEP-2 CELLS.
Hee Sang You¹, Tae Hee Lee¹, Yeon Jeong Ok¹, Eun Jeoung Lee², Sang Sun Kang² and Sunghee
Hyun¹

¹Eulji University, Korea, ²Chungbuk National University, Korea

Klebsiella pneumoniae is opportunistic infectious bacteria that causes infections in hospitals and is
one of the fatal bacteria in patients. K. pneumoniae secrete OMVs, which are vesicles with toxicity
in the outer membrane, and induce immune responses through the secretion of inflammatory
cytokines. Of the various proteins within such vesicles, OmpA is one of the most abundant
proteins in K. pneumoniae-secreting OMVs. Such OmpA is evolutionarily conserved in a similar
structure to many bacteria, and typically contributes to the bacteria’s toxicity in E. coli and Y. pestis
Ail, interacts with host receptor molecules, and is also required for the pathogenesis mechanism.
We have investigated the toxicity of OmpA, which is abundant in K. pneumoniae, to confirm the
unclear disease mechanism in K. pneumonae. We extracted OmpA of K. pneumoniae which
tagging His, host cells (HEp-2 cells) were cultured in Dulbecco's modified Eagle's medium (DMEM)
for 36 hours at 37 ℃ and 5％ CO2 after treatment with K. pneumoniae OmpA (150㎍/㎖) and
measured viability of host cells, ROS production and apoptosis of host cells. The viability of the
host cells was determined to be 53.15％, and the production of ROS was 61.3％. The Apoptosis of
the host cells was 24.73％ and 30.01％ in early and late stages. In addition, caspase 3, 8, and 9
were detected by western blot and apoptosis pathway was activated. Our results suggest that K.
pneumoniae OmpA is a toxic substance that induces apoptosis by producing ROS and will help to
identify pathogenicity and infection mechanism of K. pneumoniae.

Keyword: Klebsiella pneumonia, OmpA(Outer membrane protein A), Viability, ROS (Reactive
oxygen species), Apoptosis

[P09-033]
PROPIONIBACTERIUM ACNES-DERIVED EXTRACELLULAR VESICLES PROMOTE ACNE-LIKE
PHENOTYPES IN HUMAN EPIDERMIS
Eun-Jeong Choi1, Hyun Gee Lee1, Il-Hong Bae1, Wanil Kim1, Jungwon Park2, Tae Ryong Lee1 and
Eun-Gyung Cho1

¹Amorepacific Corporation, Korea, ²Seoul National University, Korea

Acne vulgaris is an inflammatory disease occurring in the pilosebaceous unit and is the most
common skin condition in young people. A gram-positive bacterium, Propionibacterium acnes, has
been suspected to contribute to the development of acne. Here, we report that P. acnes
constitutively releases extracellular vesicles (EVs) exhibiting typical EV morphology and size.
Moreover, the P. acnes-derived EVs (PEVs) can induce acne-like phenotypes in human epidermal
keratinocytes and a reconstituted human skin model. PEVs significantly induced inflammatory
cytokines IL-8 and GM-CSF and dysregulated epidermal differentiation by increasing proliferating
keratinocytes and decreasing epidermal keratin 10 and desmocollin 1 levels. PEVs showed strong
effects, evoking these responses at earlier time points compared with P. acnes extract at the same
protein concentration. We verified that PEVs were internalized via clathrin-dependent endocytosis
into keratinocytes and that PEV-induced cellular responses occurred via Toll-like receptor 2dependent signal cascades. Furthermore, PEVs showed a stronger effect than keratinocytes in
inducing inflammatory cytokines in myeloid cells. Collectively, our study suggests that PEVs induce
acne-like phenotypes in a unique way; therefore, inhibiting the release of EVs from P. acnes or
targeting PEV-mediated signaling pathways could represent an alternative method for alleviating
acne occurrence and phenotypes.

Keyword: Acne, P. acnes, Extracellular vesicles, Inflammation, Keratinocyte differentiation

[P09-034]
PERSONAL IDENTIFICATION USING BACTERIA AS AN EVIDENCE
Yeon Jeong Ok¹, Tae Hee Lee¹, Hee Sang You¹, Seon U Song¹, Sung Jae Lee¹, Eun Jeoung Lee²,
Sang Sun Kang² and Sung Hee Hyun¹

¹Eulji University, Korea, ²Chungbuk National University, Korea

Human hand is body region which frequently to occur contact with external environment. As the
contact with the external environment is frequent, the human hand is a region where various
bacterial communities exist. Also, the bacterial communities present in the individual’s hands
reflect the in/outside of the individual. It is affected by genetic influences, racial influences,
individual skin types and external environment. Thus, individual bacterial communities can be an
indicator that reflects individual characteristics well. Therefore, much research has been conducted
to determine whether it can be used as an individual identification method through bacterial
communities existing in the human body. We conducted a study to determine if a particular
communities of bacteria could be used as evidence in actual crime scenes. The subjects were 4
female and 4 male students and they were selected from college students in Korea. Their age is in
their early 20s. Sampling was performed on the subject’s fingertips and the cell phone surface,
which is the object most frequently contacted with them. The collected samples were sequenced
through Illumina Miseq(R) of V3-4 among the DNA regions encoding 16S rRNA. This is a Next
generation sequencing method that allows identification of bacterial cultures without the need for
separate cultures, thus allowing accurate analysis of the composition of bacterial communities
present on the environmental surface. The genomic DNA concentration and composition of
bacterial communities were analyzed by using R program and QIIME. As a result, the constitution
of bacterial communities varies from person to person, and the possibility that the object
frequently contacted by individuals can be used as a fingerprint of a bacterial community in an
individual skin by confirming that the similarity with the contact object is very high.

Keyword: Individual identification, Evidence, 16S rRNA, Next generation sequencing, Contact

[P09-035]
INTERFERON-INDUCIBLE PROTEIN SCOTIN INHIBITS THE HUMAN IMMUNODEFICIENCY
VIRUS TYPE-1 (HIV-1) REPLICATION
Kyung Lee Yu¹, Seong Hyun Park¹, Sung Won Pakr¹, Yu Mi Jung¹ and Ji Chang You¹

¹The Catholic University of Korea, Korea

Autophagy, an intracellular self-digestion process, has been shown to be as a major host immune
defence mechanism against pathogens. Hence it is also be targeted against by microbes for
evasion and/or utilized by microbes for their productive replications. Thus far, little is known for
the relationship between autophagy and HIV. Here we show that over-expression of IFN-binducible ER transmembrane protein SCOTIN inhibits the HIV-1replication and production in
HEK293T and MT-4 cell via affecting the viral Gag processing. By deletion mutant studies,
transmembrane (TM) domain of SCOTIN is important for HIV-1 inhibition. We also observed that
HIV-1 could counteract and degrades SCOTIN via autophagosome to avoid this cellular defence
mechanism. Endogenous SCOTIN level is decreased by HIV-1 expressed cell and it blocked by
chroloquine treatment, an autophagosome inhibitor, not MG132, a proteosomal degradation
inhibitor. Our results show that SCOTIN could function as a novel anti-HIV-1 host factor as well as
how HIV-1 would avoid of host immune defence rendered by it.

Keyword: HIV-1, SCOTIN, Autophagy, Processing
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PREVALENCE OF GLUCOSE-6-PHOSPHATE DEHYDROGENASE DEFICIENCY AMONG CHILDREN
AGED 0-5 YEARS INFECTED WITH PLASMODIUM FALCIPARUM IN KATSINA STATE, NIGERIA
Abdulsalami Mohammed¹

¹Nigerian Defence Academy, Nigeria
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Abstract

About

96

million

people

having

Glucose-6-phosphate

dehydrogenase (G6PD) deficiency worldwide are known to reside in malaria endemic countries
and this G6PD-deficiency has been shown to protect against malaria infection, a disease which
affect mostly children less than 5 years of age. This study was prompted by the paucity of
scientific information on G6PD deficiency for malaria-infected children in Nigeria and so it was
designed to determine the prevalence of G6PD deficiency among children (aged 0-5 years)
infected with Plasmodium falciparum in Katsina State, a North-western region of Nigeria. A total
of 200 blood samples were collected from children with Plasmodium falciparum malaria attending
the six selected hospitals located across the three senatorial zones of the state from March 2015
to May 2015. Children’s inform consent was obtained, their socio-demographic information and
clinical presentations were also taken with the aid of structured questionnaire. G6PD deficiency
was detected qualitatively using G6PD screening test. Thirty two (16%) samples were G6PD
deficient and were significantly associated (p

[P09-037]
DISTINCTION OF DENGUE VIRUS FROM OTHER FLAVIVIRUSES BY SANDWICH
IMMUNOASSAY USING MONOCLONAL ANTIBODY MICROARRAY
Jae-Won Choi¹, Byung-Gwan Jo¹ and Hak Yong Kim¹

¹Chungbuk National University, Korea

Dengue virus is a mosquito-borne single positive-stranded RNA virus belonging to the Flaviviridae
family. It is commonly infected by mosquito bite and a major cause of dengue fever in tropical
and subtropical regions. Recently, dengue virus remains the cause of one of the most globally
significant viral illnesses. According to WHO reports, 4 billion people worldwide are living in areas
with risk of dengue virus infection, and more than 350 million people are know to be infected
annually. In case of dengue fever, the symptoms are mild but early diagnosis is very important
because it can lead to dengue hemorrhagic fever of dengue shock. Dengue virus is structurally
very similar to Zika virus, yellow fever virus and Japanese encephalitis virus belonging to the
Flavivirus genus, making it difficult to distinguish dengue virus from other flaviviruses. In this study,
we developed highly sensitive and selective protein chip for distinctive detection of dengue virus
from other flaviviruses using monoclonal antibodies (MAbs) against non-structural (NS)
glycoprotein of dengue virus. Specifically, we developed 10 kinds of monoclonal antibodies with
high binding affinity with nanomolar dissociation constant to dengue NS glycoprotein. Among
them, antibodies that bind specifically to only the dengue NS glycoprotein were selected by
cross-reactivity examination with NS glycoproteins of Zika virus and yellow fever virus. We showed
that only dengue virus protein can be detected with high sensitivity using only 1 μL sample by
sandwich immunoassay on protein chip. Our protein chip was able to detect picogram level of
dengue virus NS glycoprotein without cross-reactivity. This platform is expected to be very useful
to early diagnosis of dengue virus without gene amplification and overcome the limitation of
distinctive diagnosis of dengue virus and Zika virus.

Keyword: Dengue virus, Flavivirus, Monoclonal antibody, Immunoassay, Protein microarray

[P09-038]
ISOLATION AND CHARACTERIZATION OF INDIGENOUS BACILLUS SP .AS A SOURCE OF
NOVEL THROMBOLYTIC AND FIBRINOLYTIC PROTEASES
Taqiyah Akhtar¹

¹International, Bangladesh

Being one of the major causes of different cardiovascular diseases such as stroke, venous
thromboembolism etc., thrombus formation needs to be dissolved by novel thrombolytic or
fibrinolytic agents which are safer, effective and economic. Thrombolytic agents, needed to
dissolve thrombus, can be obtained from different microbial sources. Bacillus species are
important sources of microbial thrombolytic proteases and they are available in soil. In this
research, we attempted to isolate different indigenous Bacillus strains from different soil samples
including slaughter house soil for determination and characterization of their activity as
thrombolytic protease producing bacteria. Primary screening of their protease activities was done
by determining the zone ratio of casein hydrolysis in Skim Milk Agar media (SMA). 17 isolates
gave significant zone in SMA media and were further cultivated in liquid Alkaline Protease
Produicing Broth (APPB) and Soybean-molasses media at 30°C and 120 rpm to check their ability
to produce enzyme titre. 8 strains gave higher protease activity, above 100u/ml. Among these,
highest activity was 199 U/ml of a strain obtained from mung bean soil. Crude enzymes produced
by these strains in Soybean-molasses media were concentrated by freeze drying and fibrinolytic
activity have been screened by in vitro clot lysis method. 6 concentrated enzymes showed clot
lysis above 20%. Fibrinolytic activity have also been screened by fibrin assay technique.
Morphological and biochemical characterization revealed that these 8 isolates may belong to
Bacillus subtilis group. Further research is being carried out to modify these isolates by mutation
and gene cloning in order to obtain better production, activity and purification of thrombolytic
and fibrinolytic enzymes from these isolates. Gene sequencing is also being carried out to identify
the species of the isolates undoubtedly.

Keyword: Bacillus species, Fibrinolytic activity, Fibrinolytic proteases, Protease activity, Soil sources

[P09-039]
DUAL ANTI-INFLUENZA VIRUS ACTIVITY OF PACT THROUGH ACTIVATION OF RIG-I AND
SUPPRESSION OF VIRAL RNA POLYMERASE
Chi-Ping Chan¹, Pak-Hin Hinson Cheung¹, Sin-Yee Fung¹, Pak-Yin Lui¹, Kin-Hang Kok¹ and DongYan Jin¹

¹The University of Hong Kong, Hong Kong

PACT is a double-stranded RNA-binding protein that interacts with RIG-I as well as influenza A
virus (IAV) proteins NS1 and PA. On one hand, PACT functions as an essential partner and
activator of RIG-I in the activation of viral RNA-induced innate antiviral response. On the other
hand, the interaction of PACT with NS1 and PA might also have an impact on viral replication.
Exactly how PACT exerts its anti-IAV activity to inhibit IAV replication is incompletely understood.
Particularly, it remains to be determined whether the interaction of PACT with RIG-I or IAV protein
is more important in infected cells. In this study we demonstrated the role of PACT in the sensing
of IAV RNA by RIG-I as well as the interaction of PACT with IAV polymerase and suppression of
viral RNA synthesis by PACT. RIG-I-induced activation of type I interferon (IFN) response by IAV
ribonucleoprotein complex was most robust in the presence of PACT. PACT-dependent activation
of IFN-β production was suppressed not only by NS1 but also by viral polymerase subunits PA,
PB1 and PB2. PACT interacted with PA, PB1 and PB2 in an RNase A-insensitive manner.
Knockdown of PACT in IAV-infected A549 cells boosted viral RNA accumulation and consequent
IFN-β induction. Viral RNA replication was enhanced when PACT was compromised not only in
IFN-proficient A549 cells but also in IFN-deficient Vero cells, suggesting an IFN-independent
mechanism in the suppression of IAV replication. Thus, the antiviral activity of PACT is ascribed to
its activation of RIG-I when IAV RNA is sensed in the early stage of infection. This activity is
effectively inhibited by NS1 and viral polymerase. More importantly, the anti-IAV property of PACT
seen in later stage of infection is primarily attributed to its interaction with and suppression of
viral polymerase. Taken together, our work unravels new mechanistic details of IAV-host
interaction in which the outcome of viral infection and antiviral response is dictated by PACT
through its interaction with RIG-I and IAV polymerase. Supported by RGC-CRF C7011-15R.

Keyword: innate antiviral response, influenza A virus, type I interferons, PACT, RIG-I

[P09-040]
ANTIBACTERIAL ACTIVITY OF THREE PHILIPPINE HERBAL MEDICINAL PLANTS ON
LEPTOSPIRA INTERROGANS
Fatima Ericka Vista¹, Bryan Paul De Galicia¹ and Nina Gloriani¹

¹University of the Philippines Manila College of Medicine, Philippines

Leptospirosis is a waterborne disease, prevalent in the Philippines especially during the rainy
season. Furthermore, a diverse flora and fauna can be observed within the country, hence the rich
variety of sources of natural products, which may have practical applications such as antibacterials.
Particularly in this study, the individual antibacterial activity of three plants with recognized
medicinal value is of interest. Crude extracts of Momordica charantia, Cassia alata and Allium
sativum were subjected to an optimized broth microdilution assay, utilizing the resazurinresorfurin reaction as cell viability indicator. The respective minimum inhibitory concentrations of
the plants were found to be as follows, 2.5 mg/mL, 2.5 to 10 mg/mL, and >10 mg/mL.

Keyword: leptospirosis, momordica charantia, resazurin, minimum inhibitory concentration,
microdilution
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REGULATION OF NF-ΚB ACTIVITY BY EBV-MIR-BARTS
Yee Ching Ng¹, Hye-Ri Kang¹ and Moon Jung Song¹

¹Virus-Host Interactions Laboratory, Department of Biosystems and Biotechnology, Division of
Biotechnology, College of Life Sciences and Biotechnology, Korea University, Korea

Epstein-Barr virus (EBV), a human gammaherpesvirus, establishes latency in B-lymphocytes. Latent
infection of EBV is associated with various cancers including lymphoid and epithelial malignancies,
post-transplant

lymphoproliferative disorder,

Hodgkin’s

disease,

anaplastic nasopharyngeal

carcinoma, and gastric carcinomas. The elevated level of nuclear factor-κB (NF-κB) is essential for
EBV latency and tumorigenesis. EBV encodes 40 microRNAs that modulate the activity of cellular
and viral genes and some of these are expressed in latently infected memory B cells in vivo. The
alternatively spliced BamHI A Rightward Transcripts (BARTs) are the template for two large miRNA
clusters (BARTs A and B), that comprise the majority of all known EBV-miR-BARTs. EBV-miR-BARTs
are abundantly expressed during viral latency. In this study, We sought to identify EBV-miR-BARTs
that regulates nuclear factor-κB (NF-κB) signaling by targeting a negative regulator of NF-κB
signaling in the NLR family of proteins. BJAB (an EBV-negative B lymphoma cell line) cells were
transduced with lentiviral miR-BART miRNA expression vectors to stably express each of the 21
miR-BARTs. We identified two EBV-miR-BARTs that increased the NF-κB activity through
downregulation of the negative NLR regulator in BJAB cells. The seed match analysis of an EBVmiR-BART and the following mutagenesis study revealed that this EBV-miR-BART was critical in
activating the NF-κB signaling in B lymphocytes. These results suggested that virus encoding
miRNAs promote the NF-κB signaling by targeting the negative regulator of NF-κB in the NLR
family, thereby contributing to viral latency and the survival of infected B cells.

Keyword: Epstein-Barr virus (EBV), B-lymphocytes, EBV-miR-BARTs, NLR non-inflammasome
regulatory factor

[P10-001]
THE MOLECULAR ASPECTS OF PEPTIDE-BASED ANXIOLYTICS BIOLOGICAL ACTIVITY.
Tatiana Vyunova¹, Lioudmila Andreeva¹, Konstantin Shevchenko¹ and Nikolay Myasoedov¹

¹Institute of Molecular Genetics of The Russian Academy of Sciences, Russia

Depression and anxiety are the most prevalent psychiatric disorders in youth and adults across
cultures. Emotional instability may have a negative impact on the prognosis and treatment
outcome and is highly comorbid with increased risk of stroke. The most used class of drugs for
early effective treatment (of anxiety and depression) and preventive measure are monoamine
oxidase inhibitors, benzodiazepines, and beta-blockers. However, many challenges arise when
using this type of drugs. As a rule, a “classical” GABA-ergic medications (benzodiazepine-based
drugs) acts rapidly and are well tolerated, but their use presents a wide spectrum of clinical issues
such as dependence, memory impairment and etc. There is an increasing appreciation of
neuropeptides, bioactive lipids and cytokines role in mood and anxiety disorders pathophysiology.
Selank (Thr-Lys-Pro-Arg-Pro-Gly-Pro) is a synthetic analog of the short fragment of the human
immunoglobulin G heavy chain (tuftsin). The peptide plays important role in regulation of
adaptive behavior in stress. Selank exhibits anti-anxiety and nootropic effects, as a drug are
successfully used in therapy for generalized anxiety disorders and neurasthenia and to enhance
adaptability under extreme conditions in healthy persons. Despite the many yearlong positive
experience of the clinical and preventive use of Selank, an explanation of its anxiolytic action
mechanism still does not exist. Nevertheless, recent studies let us to assume that Selank is
apparently allosteric modulator of GABA receptors functioning. Selank demonstrated an important
role in occurrence of direct and indirect changes in basic parameters of GABA specific binding to
its own receptors. Preliminary intranasal administration of Selank also induced changes in the
number of GABA specific binding sites but did not affect their affinity. The study aimed to identify
a possible molecular mechanism which underlies the Selank anxiety effects, in particular – the
influence of peptide on GABA-receptor system functional activity, as well as the molecular aspects
of the joint action of Selank and GABA-receptor specific ligands (allosteric modulators of GABA(A)
receptors) on GABA binding. So, noting observed in literature similarity of Diazepam and selank
effects on GABA binding as well as the similarity of benzodiazepines and selank anxiolytic effects
in the treatment of anxiety disorders and the data of changes in mRNA expression of some
GABAR subunits after selank exposure, we assumed that some of possible selank molecular

targets on GABA receptors may represent one of benzodiazepine-binding site subtypes. We
hypothesized and showed that one of the molecular mechanisms which may underlie Selank
anxiety effects can be associated with subtype and subunit selective dose-dependent allosteric
modulation of GABA receptors. The joint action of Selank and some of benzodiazepines also
regulates activity of GABA binding in specific manner, which is not cumulative and differs from
either substance individually. Selank is able to block modulatory activity of benzodiazepines, the
location of their and peptide binding sites apparently not the same, but potentially may partially
overlaps. This work was supported by the Program of Basic Research of Presidium of RAS
"Molecular and cell biology and post-genomic technologies".
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[P10-002]
PROTECTIVE EFFECTS OF FENOFIBRATE AGAINST CISPLATIN-INDUCED OTOTOXICITY BY
RESCUE OF PEROXISOMAL AND MITOCHONDRIAL DYSFUNCTION
Se-Jin Kim¹, Channy Park¹, Joon No Lee¹ and Raekil Park¹

¹Gwangju Institute of Science and Technology, Korea

Cisplatin is an alkylating agent that interferes with DNA replication and kills proliferating
carcinogenic cells. Several studies have been conducted to attenuate the side effects of cisplatin;
one such side effect in cancer patients undergoing cisplatin chemotherapy is ototoxicity. However,
owing to a lack of understanding of the precise mechanism underlying cisplatin-induced side
effects, management of cisplatin-induced ototoxicity remains unsolved. We investigated the
protective effects of fenofibrate, a PPAR-α activator, on cisplatin-induced ototoxicity. Fenofibrate
prevented cisplatin-induced loss of hair cells and improved cell viability; moreover, fenofibrate
significantly attenuated the threshold of auditory brainstem responses (ABR) in cisplatin-injected
mice. Fenofibrate significantly increased PPAR-α, PPAR-γ, and PGC-1α expression, which
consequently resulted in increased number and functional enzyme levels of peroxisomes and
mitochondria, and markedly decreased phospho-p53 (S15), cleaved-PARP, and NF-κB p65 nuclear
translocation, which reduced NADPH oxidase isoform (NOX3 and NOX4) expression, thereby
decreasing reactive oxygen species (ROS) production in cisplatin-treated tissues ex vivo. Taken
together, these results indicate that fenofibrate rescues cisplatin-induced ototoxicity by
maintaining peroxisome and mitochondria number and function, reducing inflammation, and
decreasing ROS levels. Our findings suggest that fenofibrate administration might serve as an
effective therapeutic agent against cisplatin-induced ototoxicity.

[P10-003]
CONTROL OF IRRITABLE BOWEL SYNDROME-LIKE SYMPTOMS AND THE GUT-BRAIN AXIS
WITH DOLICHOS LABLAB L. IN A MOUSE MODEL
Eunho Chun¹, Haein Lee¹, Soojung Yoon¹, Tae-Wan Kim², Sun Yeou Kim¹ and Mirim Jin¹

¹Gachon University, Korea, ²Kyungpook National University, Korea

Irritable bowel syndrome (IBS) is a gastrointestinal disorder associated with dysfunction of the gutbrain axis. Dolichos lablab L. has been traditionally used as an herbal medicine for the treatment
of diarrhea and abdominal pain. To evaluate the efficacy of standardized D. lablab L. extract (DL), a
zymosan-induced IBS mouse model presenting with human diarrhea-dominant IBS-like symptoms
was used. Following a colonic injection of zymosan, the mice were orally administered PBS, DL
(100, 200, and 400 mg/kg), or amitriptyline (30 mg/kg) and sulfasalazine (30 mg/kg) as positive
controls. Bowel habit changes and pain-related behaviors were macroscopically evaluated. Anxiety
behaviors were assessed using the elevated plus maze test. The expression of TNF-α in the colon
were determined by polymerase chain, and Western blotting and immunohistochemistry were
applied for c-Fos expression in the brain. Oral administration of DL significantly attenuated
zymosan-induced increases in colonic macroscopic scores, which were determined by colon length,
weight, and feces status and also significantly minimized weight loss without affecting food intake.
There were marked decreases in the number of mast cells and TNF-α expression in the colons of
DL-treated mice, similar to the sulfasalazine group. The number of visceral pain-related behaviors
was significantly less in the DL-treated mice than the control. The locomotion activities were
significantly increased after DL administration, comparable to those following amitriptyline, and
the c-Fos expression in the prefrontal cortex were significantly reduced by DL. DL may be a safe
phytomedicine for controlling IBS colonic inflammation and neural activity.

Keyword: irritable bowel syndrome (IBS), Dolichos lablab L., zymosan-induced mouse model, gutbrain axis

[P10-004]
HONOKIOL AMELIORATES UUO-INDUCED RENAL FIBROSIS BY REGULATION OF
MITOCHONDRIAL SIRT3 AND ITS DYNAMICS
Woong Park¹, Yi Quan¹, Jixiu Jin¹, Won Kim¹ and Kyung Pyo Kang¹

¹Research Institute of Clinical Medicine, Chonbuk National University Medical School, Korea

Renal fibrosis, characterized by inflammation, excessive extracellular matrix deposition and organ
dysfunction, is a final common feature in diabetic, hypertensive, and primary glomerular disease.
Modulation of renal fibrogenesis may be one of the promising therapeutic targets for attenuating
the progression of chronic kidney diseases. Sirt3 is a NAD+-dependent deacetylase in
mitochondria, which has a role of maintain the mitochondrial function by deacetylation. Sirt3
might protect the cells from reactive oxygen species, apoptosis, and mitochondrial dynamics.
Honokiol is a natural biphenolic compound derived from the bark of magnolia trees and has antiinflammatory, anti-oxidative, anti-tumor and neuroprotective effects. In this study, we investigate
the effect of honokiol on unilateral ureteral obstruction (UUO)-induced renal fibrosis by regulation
of mitochondrial Sirt3 and its dynamics. Renal fibrosis was induced by UUO in the six-week-old
C57BL/6 mice for 7 days. Honokiol (5 mg/kg) was treated by intraperitoneal injection for 7 days
before induction of renal fibrosis and continued for 7 days. Histologic examination and Western
blot analysis for α-SMA, type I collagen were performed. Renal tubular injury and fibrosis were
increased after ureteral obstruction. After treatment of honokiol, renal tubular injury and fibrosis
were significantly decreased. The number of α-SMA positive fibroblasts and F4/80 positive
macrophages were significantly decreased after honokiol treatment in UUO kidney. In Western
blot analysis, type I collagen and intercellular adhesion molecule (ICAM)-1 expression was
decreased after honokiol treatment in UUO kidney. Sirt3 expression was significantly decreased
after ureteral obstruction. Honokiol treatment recovered Sirt3 expression in UUO kidney. Drp1
expression was increased after ureteral obstruction. Honokiol treatment decreased UUO-induced
increases of Drp1 expression. In contrast, OPA1 expression was decreased after ureteral
obstruction and honokiol treatment was recovered. These results suggest that honokiol has a
beneficial effect on UUO-induced tubulointersitial fibrosis by regulation of mitochondrial sirt3 and
its dynamics.
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[P10-005]
DOMINANT MUTATION IN PRIMARY CILIUM PROTEIN GPR161 IS A RISK FACTOR FOR
HUMAN SPINA BIFIDA
Sung Eun Kim¹, Richard Finnell¹, Yunping Lei¹, Steven Gross² and M Elizabeth Ross²

¹The University of Texas at Austin, USA, ²Weill Cornell Medicine, USA

Spina bifida (SB) is a complex genetic disorder of failed neural tube (NT) closure in the first month
of human gestation, due to multiple gene and environmental interactions. GPR161 is an orphan G
protein coupled receptor (GPCR) that inhibits SHH signaling and is mainly localized to the primary
cilium. GPR161 null mice show activation of SHH signaling to ventralize NT patterning and cause
severe craniofacial and NT defects. The range of abnormal mouse phenotypes and our
transcriptome analysis data suggests a possible link between GPR161 and either the WNT or PCP
signaling pathways. To test this hypothesis, we performed AP1 and TOPFLASH luciferase reporter
assays measuring PCP and WNT signaling activities, respectively. Pilot studies indicate that GPR161
activates PCP signaling and WNT signaling. We analyzed whole genome sequencing (WGS) from
125 SB patients and 158 healthy unrelated subjects. We identified the likely loss of function
variant with highly significant mutation burden (SKAT q-value=1.07x10-10), in the first exon of the
longest transcript of GPR161 that occurred in seven, not directly related cases (q

Keyword: Neural Tube Defects, GPR161, Shh signaling

[P10-006]
ORAL ADMINISTRATION OF GAMMA-IRRADIATED RESVERATROL ATTENUATES DEXTRAN
SULFATE SODIUM-INDUCED COLITIS MICE
Eui-Baek Byun¹, Ha-Yeon Song¹, Hye-Min Kim¹, Woo Sik Kim¹, Dae Seong Choi¹ and Eui-Hong
Byun²

¹Korea Atomic Energy Research Institute, Korea, ²Kongju National University, Korea

The aim of the present study was to improve physiological activities of resveratrol (Res) through
modifying structural properties using radiation technology. Gamma-irradiated resveratrol (γ-Res)
was transformed into small molecule (γ-Res). Treatment of γ-Res suppressed pro-inflammatory
cytokines (TNF-α, IL-12p70, and IL-10) induced by LPS-stimulated dendritic cells (DCs) in a dose
dependent manner, which has similar anti-inflammatory activity compared with intact-resveratrol.
Also, upon simulation with LPS, the γ-Res-treated DCs reduced the proliferation of CD4+ and
CD8+ T cells proliferation as well as secretion of IFN-γ and IL-2 compared with LPS-treated DCs.
We next to confirm the therapeutic effect of γ-Res against dextran sulfate sodium (DSS)-induced
colitis. Administration of γ-Res significantly alleviated DSS-induced colitis symptoms, including
severity score and shortened colonic length. Furthermore, T cells that isolated from γ-Res-treated
colitis mice significantly decreased the production of IFN-γ and IL-17A under anti-CD3/CD28
stimulation compared with DSS-induced colitis mice, while Foxp3+CD4+ T cells (Tregs)
significantly increased. Taken together, these data suggest that treatment of γ-Res might have
beneficial effect in the treatment of inflammatory bowel disease.

Keyword: Inflammatory bowel disease, Dendritic cells, T cells, Gamma irradiation, Resveratrol

[P10-007]
TAT-CIAPIN1 PROTEIN ALLEVIATES INFLAMMATION IN VITRO AND IN VIVO
Hyeon Ji Yeo¹, Min Jea Shin¹, Dae Won Kim², Chi Hern Lee¹, Eun Ji Yeo¹, Yeon Joo Choi¹, Jinseu
Park¹, Kyu Hyung Han¹, Keun Wook Lee¹, Won Sik Eum¹ and Soo Young Choi¹

¹Hallym University, Korea, ²Gangneung-Wonju National University, Korea

Cytokine-induced apoptosis inhibitor 1 (CIAPIN1) involves in the signal transduction as an
apoptosis inhibitor. However, the role of CIAPIN1 in inflammation is not understood well yet. In
this study, we examined the protective effect of cell permeable recombinant CIAPIN1 (Tat-CIAPIN1)
fusion protein on inflammation in lipopolysaccharide (LPS) exposed Raw 264.7 cells and 12-Otetradecanoylphorbol-13-acetate (TPA)-induced animal model. We showed that transduced TatCIAPIN1 reduced cellular toxicity and markedly inhibited the phosphorylation of MAPK and NF-κB.
Also, Tat-CIAPIN1 regulated the apoptotic signaling pathways and inflammatory responses in LPS
exposed Raw 264.7 cells. In TPA-induced animal model, Tat-CIAPIN1 transduced into skin tissues
and inhibited inflammatory responses. These results indicate that Tat-CIAPIN1 exerts protective
effect on inflammation via regulation of cell signaling pathways, suggesting Tat-CIAPIN1 may be a
potential drug for treatment of skin inflammation.

Keyword: Tat-CIAPIN1, Inflammation, MAPK, Cytokines, Protein therapy

[P10-008]
EFFECTS OF TAT-CIAPIN1 AGAINST MPP+-INDUCED SH-SY5Y CELLS AND IN MPTP-INDUCED
PARKINSON’S DISEASE MOUSE
Hyeon Ji Yeo¹, Min Jea Shin¹, Dae Won Kim², Chi Hern Lee¹, Eun Ji Yeo¹, Yeon Joo Choi¹, Jinseu
Park¹, Kyu Hyung Han¹, Sung-Woo Cho³, Oh Shin Kwon⁴, Won Sik Eum¹, Soo Young Choi¹ and Ora
Son¹

¹Hallym University, Korea, ²Gangneung-Wonju National University, Korea, ³University of Ulsan
College of Medicine, Korea, ⁴Kyungpook National University, Korea

Cytokine-induced apoptosis inhibitor 1 (CIAPIN1) is an apoptosis inhibitor protein and expressed
in various tissues including brain. Although CIAPIN1 is implicated in neuronal cell survivals, its role
in Parkinson’s disease (PD) is not clear. We investigated the role of cell permeable Tat-CIAPIN1
fusion protein against 1-methyl-4-phenylpyridinium (MPP+)-induced SH-SY5Y cell death and 1methyl-4-phenyl-1,2,3,6-tetrahydropyridine

(MPTP)-induced

PD

mouse

model.

Tat-CIAPIN1

significantly inhibited MPP+-induced SH-SY5Y cell death and the activation of MAPKs, Akt, and
NF-κB signaling pathways as well as regulated apoptotic proteins expression levels. In MPTPinduced PD animal model, Tat-CIAPIN1 transduced into the substantia nigra (SN) and markedly
protected dopaminergic neuronal cell death. These results indicate that transduced Tat-CIAPIN1
has important role for neuroprotection in PD and CIAPIN1 protein can be a potential therapeutic
protein drug for PD.

Keyword: Tat-CIAPIN1, Parkinson’s disease (PD), Neuroprotection, Signal pathways, Protein therapy

[P10-009]
PROTECTIVE EFFECTS OF TAT-THIOREDOXIN1 (TRX1) AGAINST PARKINSON’S DISEASE VIA
REGULATION OF P38 MAPK AND APOPTOSIS SIGNALING PATHWAYS
Hyeon Ji Yeo¹, Min Jea Shin¹, Dae Won Kim², Chi Hern Lee¹, Eun Ji Yeo¹, Yeon Joo Choi¹, Jinseu
Park¹, Kyu Hyung Han¹, Sung-Woo Cho³, Oh Shin Kwon⁴, Won Sik Eum¹, Soo Young Choi¹ and Ora
Son¹

¹Hallym University, Korea, ²Gangneung-Wonju National University, Korea, ³University of Ulsan
College of Medicine, Korea, ⁴Kyungpook National University, Korea

Thioredoxin1 (Trx1) is known as one of oxidoreductase and plays important role in biological
processes, including redox signaling. Trx1 protein protect against oxidative stress in various
disease. However, the protective effect of Trx1 on Parkinson’s disease remains to be investigated.
Using cell permeable recombinant Tat-Trx1 protein, we examined the effects of Trx1 against 1methyl-4-phenylpyridinium (MPP+)-induced SH-SY5Y cell death and 1-methyl-4-phenyl-1,2,3,6tetrahydropyridine (MPTP)-induced PD mouse model. We showed that transduced Tat-Trx1
drastically inhibited cell death and ROS generation in MPP+-induced SH-SY5Y cells. In addition,
Tat-Trx1 significantly inhibited MPP+-induced phosphorylation of p38 and Bax expression levels. In
a PD animal model, Tat-Trx1 transduced into the substantia nigra and markedly prevented
dopaminergic neuronal death. These results indicate that Tat-Trx1 can be developed as a
therapeutic agent in PD.

Keyword: Tat-Trx1, Parkinson’s disease (PD), Neuroprotection, Signal pathways, Protein therapy

[P10-010]
RAS-RELATED NUCLEAR PROTEIN (RAN) PREVENTS HIPPOCAMPAL NEURONAL CELL INJURY
BY INHIBITING MAPK SIGNALING PATHWAYS
Eun Ji Yeo¹, Min Jea Shin¹, Dae Won Kim², Hyeon Ji Yeo¹, Chi Hern Lee¹, Yeon Joo Choi¹, Jinseu
Park¹, Kyu Hyung Han¹, Sung-Woo Cho³, Won Sik Eum¹, Soo Young Choi¹ and Eun Jeong Sohn¹

¹Hallym University, Korea, ²Gangneung-Wonju National University, Korea, ³University of Ulsan
College of Medicine, Korea

Ras-related nuclear protein (RAN) has been implicated in the regulation of DNA synthesis and cell
cycle progression. However, its function in ischemic injury is not investigated yet. We used cell
permeable Tat-RAN protein to investigate the protective roles of RAN in oxidative stress-induced
HT-22 cells and in an ischemic animal model. Tat-RAN transduced into HT-22 cells and markedly
prevented cellular toxicities (DNA damage and ROS generation). This fusion protein inhibited cell
death by regulation of cellular signaling pathways including MAPK, NF-κB, and apoptosis signaling
pathways. Furthermore, transduced Tat-RAN significantly inhibited hippocampal neuronal cell
death in an ischemic animal model. These results suggest that RAN protein can provide as the
new therapeutic agent for brain diseases including ischemia.

Keyword: Tat-RAN, MAPK, NF-κB, Apoptosis, Ischemia

[P10-011]
EFFECT OF CELL PERMEABLE TAT-CYCLOPHILIN A (CYPA) PROTEIN ON ISCHEMIC INSULTS
Eun Ji Yeo¹, Min Jea Shin¹, Dae Won Kim², Hyeon Ji Yeo¹, Chi Hern Lee¹, Yeon Joo Choi¹, Jinseu
Park¹, Kyu Hyung Han¹, Sung-Woo Cho³, Won Sik Eum¹, Soo Young Choi¹ and Eun Jeong Sohn¹

¹Hallym University, Korea, ²Gangneung-Wonju National University, Korea, ³University of Ulsan
College of Medicine, Korea

Cyclophilin A (CypA) is a member of the cyclophilin family and intracellular binding protein for the
potent immunosuppressive drug cyclosporine A with PPIase activity. CypA is widely expressed in
cells and highly associated with various cancers. In this study, we investigated the effects of CypA
on ischemic insults in vitro and in vivo using cell permeable Tat-CypA fusion protein. Transduced
Tat-CypA inhibited against oxidative stress-induced HT-22 cell death and this fusion protein
regulated MAPK, NF-κB, and Akt activation as well as Bcl-2 and Bax expression levels. In the
ischemic animal model, Tat-CypA transduced into hippocampus in brain tissue and prevented
ischemic insults by inhibition of the astrocytes and microglia activation. These results indicate that
Tat-CypA plays an important role in the ischemic insults and CypA protein may represent a
potential therapeutic drug for neuronal diseases including ischemia.

Keyword: Tat-CypA, MAPK, NF-κB, Apoptosis, Ischemia

[P10-012]
TAT-THIOREDOXIN1 (TRX1) SUPPRESSES H2O2-INDUCED HIPPOCAMPAL CELL DEATH
THROUGH THE MAPK SIGNALING PATHWAYS
Eun Ji Yeo¹, Min Jea Shin¹, Dae Won Kim², Hyeon Ji Yeo¹, Chi Hern Lee¹, Yeon Joo Choi¹, Jinseu
Park¹, Kyu Hyung Han¹, Sung-Woo Cho³, Won Sik Eum¹, Soo Young Choi¹ and Eun Jeong Sohn¹

¹Hallym University, Korea, ²Gangneung-Wonju National University, Korea, ³University of Ulsan
College of Medicine, Korea

Thioredoxin 1 (Trx1), a small redox protein, is expressed in all tissues of the human. Trx1 has been
known as regulator for the survival of tumor cells and this protein prevents oxidative stressinduced apoptosis in cancer. Although the protective roles of Trx1 against oxidative stress in
cancer have been widely investigated, its role in brain damage is not well known yet. Therefore,
we examine the effects of cell permeable Tat-Trx1 in hydrogen peroxide (H2O2)-induced HT-22
cells and in an ischemic animal model. We showed that transduced Tat-Trx1 inhibited H2O2induced HT-22 cell damages including ROS generation and DNA fragmentation. Tat-Trx1
significantly inhibited H2O2-induced ASK1, MAPKs (JNK, p38, and ERK), NF-κB, and Akt activation
in the cells. In an ischemic animal model, Tat-Trx1 transduced into hippocampal CA1 region and
markedly inhibited neuronal cell death. These results indicate that Tat-Trx1 contributes to the
neuroprotection against oxidative stress via suppressing of MAPK signaling pathways, suggesting
Tat-Trx1 could be a potential therapeutic protein drug for neuronal diseases including ischemia.

Keyword: Tat-Trx1, ASK1, MAPK, Ischemia, Apoptosis

[P10-013]
PROTECTIVE EFFECT OF PEP-1-GLUTAREDOXIN 1 AGAINST LPS- AND TPA-INDUCED
INFLAMMATION
Yeon Joo Choi¹, Min Jea Shin¹, Dae Won Kim², Eun Ji Yeo¹, Hyeon Ji Yeo¹, Chi Hern Lee¹, Jinseu
Park¹, Kyu Hyung Han¹, Keun Wook Lee¹, Won Sik Eum¹ and Soo Young Choi¹

¹Hallym University, Korea, ²Gangneung-Wonju National University, Korea

Glutaredoxin 1 (GLRX1), a small dithiol protein, is known as the repair enzymes which regulate the
cellular redox state via deglutathionylation and this protein plays a critical role in apoptosis.
However, the role of GLRX1 in inflammation is not fully understood yet. In this study, we
investigated

the

effect

of

PEP-1-GLRX1

tetradecanoylphorbol-13-acetate

against

(TPA)-induced

lipopolysaccharide

inflammation

in

vitro

(LPS)and

and
in

12-O-

vivo.

We

demonstrated that PEP-1-GLRX1 transduced into Raw 264.7 cells and markedly inhibited the
activation of MAPKs (p-p38, p-JNK, p-ERK), NF-κb (p-p65, p-IκBα) and reduced the expression of
cytokines and inflammatory mediator proteins (COX-2 and iNOS) in LPS treated Raw 264.7 cells.
Furthermore, PEP-1-GLRX1 transduced into mouse skin and significantly prevented skin
inflammation in the TPA-induced animal model. Our results suggest that PEP-1-GLRX1 plays an
important protective role in inflammatory responses and this protein can be a potential
therapeutic agent for inflammation.

Keyword: PEP-1-GLRX1, Inflammation, MAPK, Cytokines, Protein therapy

[P10-014]
TAT-ATOX1 ATTENUATES INFLAMMATORY RESPONSES VIA REGULATION OF MAPK
SIGNALING PATHWAYS IN VITRO AND IN VIVO
Hyun Jung Kwon¹, Chi Hern Lee², Yeon Joo Choi², Eun Ji Yeo², Hyeon Ji Yeo², Min Jea Shin², Jinseu
Park², Kyu Hyung Han², Keun Wook Lee², Won Sik Eum², Dae Won Kim¹ and Soo Young Choi²

¹Gangneung-Wonju National University, Korea, ²Hallym University, Korea

Antioxidant 1 (ATOX1), a small antioxidant protein, plays critical roles in biological processes
including cell survival, iron homeostasis, and cellular respiration. However, the role of ATOX1 in
inflammatory responses is not fully understood. Therefore, we examined the effect of Tat-ATOX1
against lipopolysaccharide (LPS)-induced Raw 264.7 cells and 12-O-tetradecanoylphorbol-13acetate (TPA)-induced inflammation animal model. Tat-ATOX1 transduced into Raw 264.7 cells and
mouse skin tissues and transduced Tat-ATOX1 reduced the levels of cyclooxygenase-2 (COX-2),
inducible nitric oxide synthase (iNOS), and cytokines in LPS-treated Raw 264.7 cells. In the TPAinduced mice model, Tat-ATOX1 significantly prevented inflammation by inhibition of MAPK
activation. Those results indicate that Tat-ATOX1 plays an important protective role suggesting
ATOX1 has potential applications as a therapeutic agent for skin inflammation.

Keyword: Skin inflammation, Tat-ATOX1, Cytokines, Animal model, Protein therapy

[P10-015]
EFFECTS OF SILK SOLUTION AGAINST LAMINECTOMY-INDUCED DURAL ADHESION
FORMATION AND INFLAMMATION IN RAT MODEL
Chi Hern Lee¹, Yong-Jun Cho¹, Dae Won Kim², Ki Yeon Yoo², Won Sik Eum¹, Min Jea Shin¹, Jinseu
Park¹, Kyu Hyung Han¹, Keun Wook Lee¹ and Soo Young Choi¹

¹Hallym University, Korea, ²Gangneung-Wonju National University, Korea

Adhesion formation is one of the most common complications following laminectomy. The
efficiency of anti-adhesive agents is required to prevent postsurgical adhesion. Therefore, we
investigated the effects of silk solution against laminectomy-induced dural adhesion formation in
a rat model. In this study, we showed that laminectomy-induced dural adhesion formation was
drastically reduced in silk solution treated rats compared to vehicle treated rats. Dural adhesion
formation was significantly reduced in rats that received treatment with silk solution or Medishield,
which is a known anti-adhesion drug. In addition, combined treatment with silk solution and
Medishield showed greater reductions in inflammation compared to the silk solution or
Medishield treated rats. These results indicate that silk solution effectively reduced post
laminectomy dural adhesion formation in rats. Although further studies on the long term effects
are necessary to validate these results, silk solution may potentially serve as an anti-adhesion
agent in neurological procedures.

Keyword: Anti-adhesion, Laminectomy, Rats, Silk solution, Inflammation

[P10-016]
THERAPEUTIC STRATEGY TARGETING Β-CATENIN AND RAS FOR SUPPRESSING METASTASIS
OF COLORECTAL CANCER
Yong-Hee Cho¹ and Kang-Yell Choi¹

¹Yonsei University, Korea

APC (80-90%) and K-Ras (40-50%) mutations frequently occur in human colorectal cancer (CRC)
and these mutations cooperatively promote tumorigenesis in CRC, especially in the development
of metastasis. In addition, both β-catenin and Ras levels are highly increased in CRC, especially in
metastatic CRC (mCRC). Therefore, targeting both the Wnt/β-catenin and Ras pathways could be
an ideal therapeutic approach for treating mCRC patients. In this study, we identified and
characterized small molecules that destabilize both β-catenin and Ras via targeting the Wnt/βcatenin pathway, these compounds effectively inhibited cellular events which occur in CRC such as
abnormal proliferation, evading apoptosis, and especially epithelial-mesenchymal transition, an
initial process of metastasis in vitro and in vivo studies using APCMin/+/K-RasG12DLA2 mice. A
small molecular approach degrading both b-catenin and Ras via inhibition of the Wnt/β-catenin
signaling would be an ideal strategy for suppressing the development of mCRC at an early stage
of tumorigenesis.
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[P10-017]
ANTI-COLITIS EFFECT OF CICER ARIETINUM EXTRACT (CAE) VIA DOWNREGULATION OF
INFLAMMATORY RESPONSES IN DSS-INDUCED COLITIS MICE MODEL
Tae-Woo Kim¹, Joo-Young Hong¹, Ji-Sun Shin¹, Kyung-Sook Chung¹, Nam-In Baek¹ and Kyung-Tae
Lee¹

¹Kyung Hee University, Korea

Inflammatory bowel disease (IBD) is major rick factor of developing colorectal cancer. CAE has
been reported to have potential in anti-inflammatory effect in vitro. In this study, we investigated
that ethanol extracts of Cicer Arietinum (CAE) has protective effects in dextran sodium sulfate
(DSS)-induced colitis mice model. CAE significantly improved the clinical signs and histological
characteristics, such as colon length, spleen weight and crypt length in DSS-induced colitic mice.
Moreover, CAE-treated mice showed significant reduction in the disease activity index (DAI) and
immune cell infiltration. In colon tissues of DSS-induced colitic mice, CAE reduced expression of
cyclooxygenase-2 (COX-2), inducible nitric oxide synthase (iNOS), and pro-inflammatory cytokines,
such as interleukin(IL)-6, IL-1β and tumor necrosis factor-α (TNF- α). Furthermore, CAE inhibited
the activation of nuclear factor-kappa B (NF-κB) and signal transducer and activator of
transcription 3 (STAT3). These results suggest that CAE has anti-inflammatory and protective
effects in a DSS-induced colitis.
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[P10-018]
HYDRANGEA SERRATA LEAVES EXTRACTS (HSE) PREVENTS UVB-INDUCED PHOTO-AGING IN
HS68 CELLS
Da-Bin Myung¹, Hee-Soo Han¹, Ji-Sun Shin¹, Sun-Hee Lee², Hyoung Ja Kim³ and Kyung-Tae Lee¹*

¹Kyung Hee University, Korea, ²Cosmex Bio Inc., Korea, ³Materials and Life Science Research
Division, Korea

Exposure to ultraviolet (UV) irradiation causes skin inflammation and photo-aging, which is
associated with up-regulation of matrix metalloproteinases (MMPs) and down-regulation of
collagen synthesis. In this study, we assessed the effects of Hydrangea Serrata leaves Extracts (HSE)
on UVB-induced photo-aging and underlying its mechanism in Hs68 human skin fibroblasts. HSE
restored UVB-induced cell viability and pro-collagen Type I production. In addition, HSE inhibited
production of MMP-1 and mRNA expression of MMP-1 and -3 in a concentration-dependent
manner. However, it did not affect the mRNA expression of COL1A, COL3A. Furthermore HSE is
suppressed activation of a UVB-activated transcription factor AP-1, as proved by reduction in cJun phosphorylation. These results demonstrate that HSE has protective effects against UVBinduced photoaging by regulating the production of MMPs and pro-collagens.
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[P10-019]
INTEGRATED COMPARATIVE PROTEOME ANALYSIS OF BONE MARROW PLASMA AND
HEMATOPOIETIC STEM CELLS OF BETA THALASSEMIA/ HEMOGLOBIN E
Saranyoo Ponnikorn¹, Mantana Paisan¹, Rungrawee Mongkolrob¹, Sittiruk Roytrakul², Sumalee
Tungpradabkul³ and Suradej Hongeng³

¹Chulabhorn International College of Medicine, Thammasat University, Thailand, ²BIOTEC-NSTDA,
Thailand, ³Mahidol University, Thailand

β-thalassemia/Hb E is a global health issue, characterized by a range of clinical symptoms from a
mild and asymptomatic anemia to severe disorders requiring transfusions from infancy.
Pathological mechanisms of the disease involve the excess of unmatched alpha-hemoglobin and
iron overload leading to an ineffective erythropoiesis and ultimately to the premature death of
erythroid precursors in bone marrow (BM) and peripheral organs. However, it is unclear how BM
microenvironment factors and hematopoietic stem cells interaction contribute to the defective
erythropoiesis in β-thalassemia/Hb E patients. Here, we employed mass spectrometry-based
comparative proteomics to analyze BM plasma and CD34+/HSCs protein collected from βthalassemia/Hb E patients and healthy donors. We identified that the differentially expressed
proteins are enriched for secretory or exosome-associated proteins and intracellular signaling
proteins in BM plasma and stem cells, respectively. The constructed protein-protein interaction
networks of secretory and intracellular proteins revealed many of which have putative functions in
oxidative stress response regarding the cellular dynamic switching of survival and death pathways.
Remarkably, the candidate signaling proteins regarding the imbalance of death signaling among
intracellular and extracellular proteomes, belong to the AKT and JNK signaling pathways. Our
results highlight that the disease condition of ineffective erythropoiesis and oxidative stress found
in BM microenvironment of β-thalassemia/Hb E patients is associated with the impaired
intracellular proteins which is possibly related to the oxidative stress mechanism.

Keyword: β-thalassemia, ineffective erythropoiesis, oxidative stress, protein-protein interaction
networks, proteomics

[P10-020]
MICRORNA EXPRESSION AND BEHAVIORAL CHANGE IN THE CUPRIZONE-INDUCED
DEMYELINATION AND REMYELINATION MOUSE MODEL
Seung Ro Han¹, Yun Hee Kang¹, Seung-Min Yoo¹, Myung-Shin Lee¹, Seung-Hoon Lee¹, Hyungtaek
Jeon¹, Suhyuk Lee¹, Sang-Jin Park¹, Dae-Yong Song¹ and Sun Seek Min¹

¹Eulji University School of Medicine, Korea

Background: Myelin abnormalities, oligodendrocyte damage, and concomitant glia activation are
common in demyelinating diseases of the central nervous system (CNS). The neurotoxicant
cuprizone (CPZ) has been extensively used to create a mouse model of demyelination. However,
the changes of miRNA expression and effects on behavior of cuprizone treatment have not been
clearly reported. Methods: We have analyzed the behavioral changes of mice given a diet
containing 0.2% cuprizone for 6 weeks followed by 6 weeks of recovery. Behavior was assessed
using a range of tests: the rota-rod test, the grip strength test and the open field test. To evaluate
the changes of miRNA expression in CPZ-induced demyelination compared with control, we
performed the Affymetrix GeneChip® miRNA 4.0 Array. Results: Rota-rod analysis demonstrated
that the treated group had poorer motor co-ordination than control animals. This effect was
reversed 6 weeks after cuprizone withdrawal. The animals in the recovery period did not exhibit
difficulties in the rota-rod progressive learning task. Open-field tests showed that CPZ-treated
mice

exhibited

significantly

increased

anxiety

and

decreased

exploration.

CPZ-induced

demyelination was observed to be alleviated at 4 weeks of 0.2% cuprizone treatment based on
luxol fast blue (LFB) staining and myelin basic protein (MBP) expression. In addition, we identified
1348 and 1253 differentially expressed miRNAs for control and CPZ-treated mice, respectively.
Furthermore, the expression of 240 miRNAs was significantly changed in CPZ-induced mice
comparing with control mice. Conclusions: Our results indicate that behavioral deficits follow the
course of demyelination induced by administration of 0.2% cuprizone, and that some of the
changes do not persist even after 6 weeks on normal diet. Taken together, these results suggest
that the changes of miRNA expression in vivo may provide a new potential remyelination
therapeutic target. Acknowledgements: SR Han and YH Kang were equally contributed as first
author, and MS Lee and SH Lee were equally contributed as corresponding author in this research.
This study was supported by Mid-Career Researcher Program and Basic Science Research Program
through the National Research Foundation of Korea (NRF) funded by the Korea government
(2016R1A2B4007413, 2017R1D1A1B03031502).
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[P10-021]
ASSOCIATION OF ENDOTHELIAL NITRIC OXIDE SYNTHASE AND ANGIOTENSIN CONVERTING
ENZYME POLYMORPHISMS WITH HYPERTENSION IN MALARIA PATIENTS FROM NORTHERN
NIGERIA
Mansurah Abdulazeez¹, Kabir Abubakar¹, Ajibade Bello¹ and Nasir Shuaibu²

¹Bayero University, Kano, Nigeria, ²Ahmadu Bello University, Zaria, Kaduna State, Nigeria

Polymorphisms in Angiotensin converting enzyme (ACE) and endothelial nitric oxide synthase
(eNOS) genes have been found to be associated with hypertension and severity of malaria in
different human populations. The present study was aimed at exploring the hypothesis that
susceptibility to malaria is influenced by genetic variations of ACE and eNOS (Glu298→Asp)
polymorphisms. Also, the association of these polymorphisms with hypertension in malaria
patients was examined. This was a cross-sectional study involving four hundred participants (two
hundred and forty malaria-infected and one hundred and sixty control subjects) attending some
selected hospitals in Kano, northwestern, Nigeria. Individuals were categorized based on
hypertensive status and severity of malaria infection. DNA was extracted from blood samples to
analyze ACE and Glu298→Asp genotypes by polymerase chain reaction (PCR) restriction fragmentlength polymorphism analysis. The PCR products were separated on 1% agarose gel and some
samples randomly selected for sequencing. From the results, twenty percent (80) of the infected
and control participants had severe malaria, while 40% (160) had mild malaria, with 37.92% being
hypertensive. Comparison of the frequencies of the genotypes and alleles of ACE and
Glu298→Asp

polymorphisms

between

controls

and

malaria-infected

participants

showed

synthase,

malaria,

significant (P
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[P10-022]
PHARMACOLOGICAL ACTIVATION OF ENDOGENOUS GLUCOSE-6-PHOSPHATE
DEHYDROGENASE (G6PD) WITH NOVEL DRUGS TO EXTEND LIFESPAN
Ashley Wong¹, David Sinclair² and Lindsay Wu¹

¹Unsw Sydney, Australia, ²Harvard Medical School, USA

Aged cells face multiple biochemical challenges including de novo nucleotide synthesis for faithful
DNA replication, impaired redox capacity, and decreased availability of nicotinamide adenine
dinucleotide (NAD+), required to maintain sirtuin activity. A common thread running through
these diverse challenges is the requirement for the pentose phosphate pathway (PPP). The
pentose phosphate shunt declines during old age, and one possible reason for this might be
reduced activity of the rate-limiting enzyme glucose-6-phosphate dehydrogenase (G6PD), which
catalyses the first committed step of the PPP, and regenerates glutathione for redox capacity.
G6PD over-expression extends lifespan in Drosophila and in mice, and improves metabolic
homeostasis

and

motor

coordination

in

old

age.

Outside

of

this

genetic

approach,

pharmacological approaches to enhance endogenous G6PD activity would offer a clinically
relevant opportunity to recapitulate the improved late-life health and extended lifespan observed
during G6PD over-expression. To address this, we have performed a small molecule screen and
identified a number of novel G6PD activators, with drug-like properties, that enhance G6PD
activity in isolated enzyme and in cells. These compounds share a similar scaffold, and molecular
docking studies point to a common mechanism of activation, namely increasing G6PD
dimerization to improve enzymatic activity and stabilization of the enzyme. Preliminary lifespan
studies performed in the model organism Caenorhabditis elegans indicates lifespan extension by
select G6PD activators. These new compounds offer the first chance to enhance G6PD activity to
delay ageing and extend lifespan.
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[P10-023]
CYP2E1 MEDIATES PULMONARY FIBROSIS DEVELOPED BY RADIATION THROUGH
UPREGULATION OF ER STRESS AND ROS
Beomseok Son¹, Sungmin Lee¹, Jaewan Jeon¹, Hyesook Youn² and Buhyun Youn¹

¹Pusan National University, Korea, ²Sejong University, Korea

Radiation-induced pulmonary fibrosis (RIPF) is a common side effect of lung cancer radiotherapy.
The present study was performed to verify the molecular mechanism of RIPF. We showed that the
transcriptional level of cytochrome P450 2E1 (CYP2E1) was upregulated by examining expression
profile analysis of RIPF mouse models. We also confirmed that CYP2E1 elevated levels of
endoplasmic reticulum (ER) stress and reactive oxygen species (ROS) in alveolar epithelial type II
(AE2) cells and lung fibroblasts. Inhibition of CYP2E1 significantly reduced epithelial-tomesenchymal transition and apoptosis of AE2 cells, as well as myofibroblast formation induced by
radiation. Finally, the effects of a CYP2E1 inhibitor on development of RIPF were confirmed by in
vivo studies. Taken together, the results of this study suggest that CYP2E1 is an important
mediator of RIPF development that increases cellular ER stress and ROS levels. [This work was
supported by Radiation Technology R&D program through the National Research Foundation of
Korea funded by the Ministry of Science, ICT & Future Planning (2017M2A2A7A01019304) and
Basic Science Research Program through the National Research Foundation of Korea (NRF) funded
by the Ministry of Education (2017R1D1A1B03028769).]

Keyword: Pulmonary fibrosis, Radiotherapy, CYP2E1, Endoplasmic reticulum stress, Reactive oxygen
species

[P10-024]
OVEREXPRESSION OF TRANSTHYRETIN BY RADIATION SUPPRESSES RETINOL-MEDIATED
HIPPOCAMPAL NEUROGENESIS
Hyunkoo Kang¹, Beomseok Son¹, Hyunwoo Kim¹, Hyesook Youn² and Buhyun Youn¹

¹Pusan National University, Korea, ²Sejong University, Korea

Cranial irradiation is the main therapeutic strategy for curing brain cancer. However, radiation is
known to elicit several unexpected side effects such as emotional disorders. Although radiationinduced depression may decrease quality of life after radiotherapy, investigations of its molecular
mechanism and therapeutic strategies are still unknown. In the current study, we found that
depressive-like behaviors on mice models was induced by irradiation, and transthyretin (TTR) was
highly expressed in mouse hippocampus treated with cranial irradiation. In addition, it was shown
that TTR overexpression resulted in the inhibition of retinol-mediated neuritogenesis. PAK1
phosphorylation and expression of MAP-2 were significantly reduced by TTR overexpression
following irradiation. In addition, we observed that treatment of allantoin and neferine, which are
the active components of Nelumbo nucifera, inhibited TTR overexpression by radiation,
consequently leading to the PAK1 phosphorylation, neurite extension, and MAP-2 overexpression.
Depressive-like behaviors following cranial irradiation were also relieved by treatment of allantoin
and neferine. These findings illustrate that TTR plays a critical role in neurogenesis after cranial
radiation treatment and that both allantoin and neferine could be potential drug candidates for
recovery of the effects of radiation on neurogenesis and depression. [This work was supported by
the Korea Institute of Energy Technology Evaluation and Planning (KETEP) and the Ministry of
Trade, Industry & Energy (MOTIE) of the Republic of Korea (No. 20131610101840).]
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[P10-028]
THERAPEUTIC POTENTIAL OF HDAC INHIBITOR ON GLUCOSPHINGOLIPIDS INDUCED
APOPTOSIS, A CELL MODEL FOR NEURONOPATHIC GAUCHER DISEASE
Namhee Jung¹ and Sung-Chul Jung¹

¹School of Medicine, Ewha Womans University, Korea

Gaucher disease(GD), the most prevalent inherited metabolic disorder, is caused by mutations in
the glucocerebrosidase gene(GBA). GD is divided into three clinical subtypes based on the
appearance of neurological symptoms. Type 1 GD is non-neuropathic and chronic form and type
2 and 3 are acute neuropathic and chronic neuropathic forms, respectively. Neuronopathic
GD(nGD), type 2 and 3 GD are characterized by increased amount of glucosylceramide(GlcCer)
and glucosylsphingosine(GlcSph) in the brain leading to massive loss of neurons. Type 1 GD is
treated by standardized enzyme replacement therapy or oral administration, however, current
treatment options are not suitable to ameliorate the neurological pathology of nGD. To identify
the neurotoxic effects of GlcCer and GlcSph, and determine the effects of histone deacetylase
inhibitor (HDACi), we cultured neuroglioma H4 cells with GlcCer or GlcSph individually or in
combination with a developing HDACi molecule(CKD-A). While the neurotoxic prevention role of
CKD-A is not so prominent, it showed attenuation of morphological change, DNA damage and
protein levels of apoptosis-associated factors induced by GlcSph treat. These findings provide
therapeutic potential of CKD-A for the treatment of nGD, but further investigations are needed.

Keyword: Gaucher disease, Hdac inhibitor, glucosphingolipid, apoptosis, neurodegeneration

[P10-030]
TABETRI™ (TABEBUIA AVELLANEDAE ETHANOL EXTRACT) AMELIORATES OSTEOARTHRITIS
SYMPTOMS IN RATS
Yo Han Hong¹, Han Gyung Kim¹, Eunji Kim¹, Jae Gwang Park¹, Deok Jeong¹ and Jae Youl Cho¹

¹Sungkyunkwan University, Korea

Osteoarthritis (OA) is a time- and age-dependent progressive degenerative joint disease
characterized by the degradation of joint cartilage and the underlying bones. OA is characterized
by joint stiffness and pain caused by articular cartilage damage, the alteration of subchondral
bones, formation of osteophytes, and thickening of synovial linings. Tabebuia avellanedae Lorentz
ex Griseb (Bignoniaceae) is a tree that belongs to the plant family Bignoniaceae of the genus
Tabebuia. The product produced from the inner, purple-colored bark of this tree is known as
Taheebo or pau d'arco and has been used pharmacologically to treat various conditions including
fungal infection, eczema, psoriasis, and skin cancer; however, its role in inflammatory response
and the underlying molecular mechanisms remain poorly understood. In this study, we prepared
the ethanol extract of Tabebuia avellanedae (Ta-EE, Tabetri) and investigated (1) its in vivo
pharmacological effects on the pathogenesis of OA using monoiodoacetate- (MIA-) induced OA
rats as an experimental animal model and (2) its underlying molecular mechanisms using two in
vitro models: a lipopolysaccharide- (LPS-) challenged macrophage-like cell line (RAW264.7) and a
phorbol 12-myristate 13-acetate- (PMA-) challenged chondrosarcoma cell line (SW1353). In the
animal model, Ta-EE significantly ameliorated OA symptoms and reduced the serum levels of
inflammatory

mediators

and

proinflammatory

cytokines

without

any

toxicity.

The

anti-

inflammatory activity of Ta-EE was further confirmed in a macrophage-like cell line (RAW264.7).
Ta-EE dramatically suppressed the production and mRNA expressions of inflammatory mediators
and proinflammatory cytokines in lipopolysaccharide-stimulated RAW264.7 cells without any
cytotoxicity. Finally, the chondroprotective effect of Ta-EE was examined in a chondrosarcoma cell
line (SW1353). Ta-EE markedly suppressed the mRNA expression of matrix metalloproteinase
genes. The anti-inflammatory and chondroprotective activities of Ta-EE were attributed to the
targeting of the nuclear factor-kappa B (NF-κB) and activator protein-1 (AP-1) signaling pathways
in macrophages and chondrocytes.

Keyword: Osteoarthritis, Tabebuia avellanedae, Monoiodoacetate, anti-inflammatory activity,
Chondroprotective activity

[P10-031]
ANALYSIS AND PREDICTION OF BRAIN SPECIFIC ANGIOGENESIS INHIBITOR-1 REGULATION
IN PARKINSON’S DISEASE
Jae-Sun Choi¹, Seungyoon Nam² and Joo-Won Jeong¹

¹Kyung Hee University, Korea, ²Gachon University, Korea

Brain-specific angiogenesis inhibitor 1 (BAI1) is a seven trans-membrane protein belong to
adhesion-type-G-protein coupled receptor family. It has been reported that BAI1 protein can
function as an inhibitor of the angiogenesis during tumor progression. However, the role of BAI-1
in neurodegenerative disorder, such as Parkinson's disease (PD) is not clear. PD is primarily
resulted from the death of dopaminergic neurons. The present study examined whether BAI1
participates in the pathway of dopaminergic neuronal loss by using bioinformatics and PD models.
We constructed PD model to evaluate the role of BAI1 on neuronal cell survival. C57BL/6 mice
were administrated MPTP. Moreover, mouse mesencephalic neurons and SH-SY5Y cells were
treated with 1-methyl-4-phenylpyridinium (MPP++). BAI1 immunostaining of brain sections from
MPTP-treated group showed that BAI1 was significantly decreased in dopaminergic neurons in the
substantia nigra. In primary mouse mesencephalic neurons and SH-SY5Y cells, the expression of
BAI1 was decreased by MPP++. We applied a network generation tool, Ingenuity Pathway
Analysis®, with the transcriptomics dataset to extend the upstream regulatory pathway of BAI1
expression. AMP-activated protein kinase (AMPK) was predicted as a regulator, and consequently,
AICAR, an AMPK-activator, reduced the BAI1 protein level. Moreover, BAI1 overexpression
decreased MPP++-induced nuclear condensation. Decrease in BAI1 by activation of AMPKα
induces the neurotoxin-mediated neuronal cell death. Collectively, our findings suggest that BAI1
could play as a cell survival factor in the neurodegenerative pathway of PD.

Keyword: Brain-specific angiogenesis inhibitor 1, AMP-activated protein kinase, Parkinson’s disease

[P10-032]
ANTIFIBROTIC ROLE OF 11,12-EPOXYEICOSATRIENOIC ACID IN PULMONARY FIBROSIS
Hak-Su Kim¹, Kwanghun Choi¹, Miae Kim¹, Ha Eun Song¹, Jung Jin Hwang¹, Hyun Ju Yoo¹ and Jin
Woo Song¹

¹Asan Medical Center, University of Ulsan College of Medicine, Korea

Background: Epoxyeicosatrienoic acids (EETs) are the metabolites of arachidonic acid and are
rapidly metabolized by soluble epoxide hydrolase (sEH) to form of diol. Inhibition of sEH is shown
to increase the biological activity of EETs. EETs have anti-inflammatory properties, and inhibition of
sEH might provide protective effects against inflammation. However, the function of EETs on
mechanism in pulmonary fibrosis remain unexplored. Methods: EETs were analyzed using LCMS/MS in lung tissues from patients with idiopathic pulmonary fibrosis (IPF, n = 29) and control
(n = 15). The function of 11,12-EET was evaluated in cultured cells and human primary fibroblast
from IPF patient. Results: The lung tissues from patient with IPF showed the lower levels of EETs
than the control tissues (p

Keyword: Epoxyeicosatrienoic acids, soluble epoxide hydrolase, pulmonary fibrosis

[P10-033]
STEARIC ACID ENHANCES THE ANTIFIBROTIC EFFECT OF PIRFENIDONE IN PULMONARY
FIBROSIS
Miae Kim¹, Hak-Su Kim¹, Kwanghon Choi¹, Jung Jin Hwang¹, Hyun Ju Yoo¹ and Jin Woo Song¹

¹Asan Medical Center, University of Ulsan College of Medicine, Korea

Background: Dysregulation of lipid metabolism has been implicated to be important in the
pathogenesis of idiopathic pulmonary fibrosis (IPF). This study explored the role of stearic acid
and the efficacy of combination with stearic acid and pirfenidone in the pathogenesis of
pulmonary fibrosis. Methods: Stearic aicd was analyzed with Agilent 7890/5975 GC/MSD system
and HP-5 MS column in the human lung tissues (controls and IPF patients). The antifibrotic effects
of stearic acid and/or pirfenidone were evaluated in MRC-5 cells and primary human lung
fibroblasts treated with TGF-β1 (5 ng/ml), and also in C57/BL6 mice treated with bleomycin.
Results: The level of stearic acid was significantly reduced in the lung tissues of patients with IPF
compared with those of controls. Stearic acid decreased the TGF- β1-induced proliferation of
MRC-5 cells. Moreover, stearic acid significantly reduced the TGF-β1-induced expression of αSMA and collagen type-I in MRC-5 cells and human primary fibroblasts from IPF patient. Stearic
acid significantly inhibited the levels of p-Smad2/3 in MRC- 5 cells treated with TGF-β1. Stearic
acid showed antifibrotic effects in bleomycin-induced lung fibrosis in mice. In addition,
combination of stearic acid with Pirfenidone more significantly inhibited TGF-beta induced
proliferation and activation of human primary fibroblasts than either treatment. Conclusions:
Stearic acid may inhibit pulmonary fibrosis by regulating TGF-β1–induced activation and
proliferation of fibroblast and enhance the antifibrotic effect of pirfenidone in pulmonary fibrosis.
Our findings support the strategy of combination therapy of antifibrotics in IPF.

Keyword: IPF, Stearic acid, Pirfenidone

[P10-034]
THERAPEUTIC POTENTIAL OF A PHOSPHOLIPASE D1 INHIBITORY PEPTIDE FUSED WITH A
CELL-PENETRATING PEPTIDE AS A NOVEL ANTI-ASTHMATIC DRUG IN A DER F 2-INDUCED
AIRWAY INFLAMMATION MODEL
Yun Young Lee¹, So Young Lee¹, Shin-Young Park², Hye-Jin Choi², Eung-Gook Kim³ and Joong-Soo
Han²

¹Graduate School of Biomedical Science & Engineering, Hanyang University, Korea, ²College of
Medicine, Hanyang University, Korea, ³College of Medicine, Chungbuk National University, Korea

Asthma is a chronic lung disease that causes airflow obstruction due to airway inflammation.
However, its therapeutics remain inadequate. We previously reported that phospholipase D1 (PLD1)
is a key enzyme involved in the production of pro-inflammatory cytokines in airway inflammation
induced by the house dust mite allergen Dermatophagoides farinae 2 (Der f 2). We also revealed
that PLD1 is specifically inactivated by AP180 (assembly protein, 180 kDa) and identified the PLD1specific binding motif (TVTSP) of AP180. Therefore, the aims of this study were to develop a novel
anti-asthmatic agent that could suppress airway inflammation by inhibiting PLD1 and examine its
acute and chronic toxicity. We designed TAT-TVTSP, a PLD1-inhibitory peptide fused with a cellpenetrating peptide (CPP) delivery system. TAT-TVTSP was efficiently delivered to bronchial
epithelial cells and significantly reduced Der f 2-induced PLD activation and Interleukin 13 (IL-13)
production. Intranasally administered TAT-TVTSP was also efficiently transferred to airway tissues
and ameliorated airway inflammation in a Der f 2-induced allergic asthma mouse model.
Moreover, we investigated the safety of TAT-TVTSP as a therapeutic agent through single- and
repeated-dose toxicity studies in a mouse model. Taken together, these results indicated that a
PLD1-inhibitory peptide fused with a cell-penetrating peptide may be useful for treating allergic
inflammatory asthma induced by house dust mites (HDMs).

[P10-035]
PROTECTIVE EFFECT OF CREPIDIASTRUM DENTICULATUM EXTRACTS AGAINST HEPATIC
ISCHEMIA/REPERFUSION INJURY VIA AUTOPHAGY MECHANISM
Ji Ho Yun¹, Ji-Hye Park¹, Ji Hwan Lee², Jaeyoung Kwon¹, Hak Cheol Kwon¹, Gyhye Yoo¹, Chu Won
Nho¹, Cheon-Soo Park³, Hwa-Mi Lee³ and Hyuk Jai Jang³

¹Korea Institute of Science and Technology, Korea, ²Biomedical Research Center, Korea,
³Gangneung Asan Hospital, Korea

Hepatic ischemia/reperfusion (I/R) injury (hepatic IRI) is a common problem in surgical procedures
including hepatic resection and liver transplantation. Crepidiastrum denticulatum (CD) is a
traditionally edible plant in Korea, which already identified the effective agent for liver protection.
In this study, we investigated the protective effect of CD against hepatic IRI. To examine the action
of CD on hepatic IRI, we established the in vitro hypoxia-reoxygenation system w/wo nutrients,
using AML-12, a mouse hepatocyte incubated in hypoxia chamber without nutrients for ischemia,
then re-supply of oxygen and nutrients for reperfusion. After hypoxia-reoxygenation, CD extract
(10, 20 μg/ml) increases autophagy markers, containing AMPK, LC3B, ULK1 and decreases mTOR.
In a surgical model for mouse hepatic IRI, CD reduced the AST, ALT, and LDH levels in the blood,
which are reasonably sensitive indicators of liver damages. Moreover, a histological examination of
H&E-stained liver tissue showed uniformly distributed nuclei and decreased histological score in
CD treatment compared with the vehicle group. In western blot analysis from the liver, CD
increases autophagy and antioxidant protein levels. These data suggest that CD extract has
protective effects against hepatic IRI via induction of autophagy. Therefore, CD extract could be
developed as a potential agent for prevention and/or treatment of hepatic IRI.

Keyword: ischemia/reperfusion, hepatic, autophagy, natural product

[P10-036]
VISFATIN RESCUES THE OVARIAN FUNCTION AND INFERTILITY
Bo Sun Joo¹, Min Jung Park², Hyeon Jeong Kim³, Eun Jung Hwang³, Ki-Tae Ha⁴ and Kyu Sup Lee³

¹Pohang Women’S Hospital, Korea, ²The Korea Institute for Public Sperm Bank, Korea, ³Pusan
National University School of Medicine, Korea, ⁴Pusan National University, Korea

Objective The aims of this study were to examine whether administration of visfatin improves
ovarian response, developmental competence of oocytes and counteract age-associated infertility
in aged female mice. Methods After C57/BL6 female mice with different age groups (12 and
18months) were injected intraperitoneally with visfatin or vehicle for 3 times, each mice group
were injected intraperitoneally with 5 IU pregnant mare’s serum gonadotropin, followed by 5 IU
human chorionic gonadotropin injection 48 hours later. Then, the female mice were immediately
paired with an individual male. After 18 hours zygotes were cultured, their zygotes were retrieved
and cultured to blastocyst stage for 4 days. Potential pregnancies of visfatin-administered aged
mice were monitored for delivery of offspring at 12 and 18months of female mice. Gene
expression of Hippo and PI3K/mTOR pathway were examined at the ovarian tissues of visfatinadministered aged female mice. Results At 12 and 18 month of female mice, administration of
visfatin significantly increased embryo developmental rate compared to the control female mice.
Visfatin-administered aged mice delivered significantly higher numbers of offspring than controls.
Visfatin promoted gene expression of Hippo (MST1) and PI3K/mTOR (4E-BP1, RPS6, S6K1) in the
ovarian tissues of aged female mice. Conclusions This study suggests that visfatin plays an
important role in regulating oocyte quality and exerted protection against aging-induced fertility
declines, possibly by regulating of ovarian Hippo and PI3K/mTOR pathway related gene expression.

Keyword: intractable infertility, reproductive aging, ovarian function, fertility, natural products

[P10-037]
CIRCAEA MOLLIS SLEBOLD & ZUCC. PREVENTS BONE LOSS IN POSTMENOPAUSAL
OSTEOPOROSIS MODEL BY PROMOTION OF OSTEOBLAST DIFFERENTIATION
Ji-Hye Park¹, Yang-Ju Son², Gyhye Yoo² and Gil-Saeng Jeong³

¹Gangneung-Wongu National University, Korea, ²Korea Institute of Science and Technology, Korea,
³Keimyung University, Korea

Postmenopausal osteoporosis is the status with low bone density due to decrease in estrogen
levels after menopause in women. Hormone replacement therapies are usually used for
postmenopausal osteoporosis treatment. However, long-term use of these agents causes critical
side effects such as breast cancer. Recently, phytoestrogens have been reported as alternatives to
cure postmenopausal symptoms because they have similar structures to steroid hormones and
less side effects. Circaea mollis Siebold & Zucc. is a traditional herbal medicine in Asia and
generally used for blue head, detoxification, and vigor. In this study, we investigated the effect of
Circaea mollis Siebold & Zucc on postmenopausal osteoporosis. EtOH extract of Circaea mollis
Siebold & Zucc. (EECM) increased alkaline phosphatase (ALP) activity and osteoblast markers: OPG,
RUNX2 and OSX at day 7 during differentiation of mouse preosteoblast, MC3T3E1. Moreover,
EECM reduced osteoclast differentiation and bone resorption in osteoblast-osteoclast primary coculture system by the inhibition of the major osteoclast marker, Tartrate-resistant acid
phosphatase(TRAP) activity. In addition, in ovariectomized (OVX) mice, EECM prevented the
decrease in bone mineral density and recovered osteoblast molecules. Taken together, EECM may
be effective in preventing the bone loss and offers a promising alternative for the nutritional
management of postmenopausal osteoporosis.

Keyword: Postmenopausal osteoporosis, osteoblast, OPG, estrogen, natural product

[P10-038]
QUICK SUPER-RESOLUTION IMAGING TECHNIQUE FOR HUMAN BRAIN TUMOR BY TISSUE
EXPANSION AND CLEARING TECHNIQUE
Yumi Yang¹, Jiwon Woo¹, Juyoung Kim¹, Haewon Kang¹, Jiwon Song¹ and Jeong Yoon Park¹

¹Yonsei University College of Medicine, Korea

Microscopic histology imaging is important for final diagnosis and treatment planning of cancer
and tumor. Here we introduce a new quick multiplexed and scalable Super-resolution imaging
method for human tissue histology imaging. Quick super-resolution histology imaging developed
based on MAP (magnified analysis of the proteome) technique. We developed the “Paper-MAP”
expands entire thin human tissue of 60 µm four-fold while preserving their overall architecture
and three-dimensional proteome organization in a short time. After applying Paper-MAP on
Human glioma tissue, the expanded glioma tissues preserve its protein contents, its fine
subcellular details and intercellular connectivity. We ultimate visualized the human glioma as the
high-resolution imaging of the Nano-scale interaction between the neural cell and immune cell
using various structural protein probes, such as cytoskeletal, neurofilament, glial fibrillary acidic
protein, TNF-α and various interleukins. In conclusion, the “Paper-MAP” technique expands
possibilities for subcellular-level molecular imaging of various human cancer and tumors histology.
Advanced and quick super-resolution pathological analysis of human tissue will be invaluable
diagnostic tool to understand pathophysiology in incurable disease.

Keyword: Paper-MAP, Brain Tumor, Glioma Tissue, High-resolution Imaging, Histology

[P10-039]
THERAPY OF BLEOMYCIN-INDUCED SCLERODERMA USING W PEPTIDE
Gyu Tae Park¹, Yang Woo Kwon¹ and Jae Ho Kim¹

¹Pusan National University, Korea

Systemic sclerosis is autoimmune disease mediated by overproduction of extracellular matrix. It is
deadly disease by autoimmunity. Pathology of this disease is inflammatory cell activation, such as
macrophage, and fibroblast differentiation to myofibroblast. FPR2 is a G-protein coupled receptor
that modulate inflammatory response by activation of macrophage. However, the role of FPR2 in
scleroderma is still unclear. This study was undertaken to investigate the therapeutic effect of
scleroderma by activation of FPR2 with W peptide. W peptide has therapeutic effect in bleomycin
induced scleroderma through dermal thickness decreasion and collagen fiber downregulation. And
fibroblast activation through differetiation by myofibroblast and inflammatory response in
scleroderma, such as Inflammatory cell infltration and cytokine expression, is downregulated by W
peptide. But, therapeutic effect by agonistic peptide in FPR2 knock-out mice has no-effect
through dermal thickness downregulation and collagen fiber than Wild type mice, and they didn’t
regulated fibroblast activation and inflammatory response by peptide. These results suggest that
FPR2 regulation that binding with W peptide leads to inhibition of sclerosis by attenuating of
inflammatory response.

Keyword: Drug, Scleroderma, inflammatory

[P10-040]
PHOTODYNAMIC THERAPY REDUCES INSULIN-LIKE GROWTH FACTOR-1-TRIGGERED
LIPOGENESIS OF SEBOCYTES
A-Reum Ryu¹, Youn-Wan Kim² and Mi-Young Lee¹

¹Soonchunhyang University, Korea, ²Dongsung Bio Pharm. Co., Ltd, Korea

Excess sebum production in sebaceous glands is a critical factor in the pathogenesis of acne. Thus,
the regulators involved in sebum production is important in identifying novel therapeutic targets
for acne therapy, although the molecular signals underlying sebum production are largely
unknown. Insulin-like growth factor-1 (IGF-1) stimulates sebocyte lipogenesis via up-regulation of
the expression of sterol response element binding protein-1 (SREBP-1), a transcription factor that
regulates master regulators of lipid homeostasis. Photodynamic therapy (PDT) is a clinically
approved minimally invasive therapeutics utilizing light source and photosensitizer in the presence
of molecular oxygen. In this study, the suppressive effect of PDT using chlorin e6 and halogen
light on the sebocyte lipogenesis by IGF-1 was examined. The molecular signals including SREBP1, PI3- kinase pathway and MAPK pathway involved in sebocyte lipogenesis by IGF-1 were
analyzed under PDT. This research was financially supported by the Ministry of Trade, Industry, and
Energy (MOTIE), Korea, under the “Regional Specialized Industry Development Program”(reference
number R0006418) supervised by the Korea Institute for Advancement of Technology (KIAT).
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[P10-041]
NOVEL THERAPEUTIC STRATEGIES TARGETING THE UNIQUE PROPERTIES OF NEURONS IN
AMYOTROPHIC LATERAL SCLEROSIS (ALS)/MOTOR NEURON DISEASE (MND)
Hamideh Shahheydari¹, Angela Laird¹, Emma Perri¹, Belinda Abbott² and Julie Atkin¹

¹Faculty of Medicine & Health Sciences, Macquarie University, Australia, ²La Trobe University,
Australia

ALS/MND is a rapidly progressive, fatal neurodegenerative disease characterised by the death of
upper and lower motor neurons. There is no effective treatment for ALS/MND, hence there is an
urgent need to discover new therapeutics that can prevent motor neuron death. This is most likely
to happen by targeting early changes in the disease. One common and early pathology shared
amongst the diverse forms of ALS/MND is disruption of protein trafficking within neurons and
protein transport from the endoplasmic reticulum (ER) to the Golgi apparatus is the precursor of
almost all trafficking pathways in the cell. ALS-associated mutant forms of Superoxide dismutase
(SOD1), Tar-DNA binding protein-43 (TDP-43) and Fused in Sarcoma (FUS) inhibit protein
transport between the ER and Golgi apparatus in neuronal cells and lead to ER stress. Therefore,
restoring ER to Golgi transport may be an effective therapeutic target. Rab GTPases play a pivotal
role in mediating intracellular membrane trafficking events and Rab1 specifically regulates many
aspects of ER–Golgi transport. We previously demonstrated that Rab1 can rescue the inhibition of
ER–Golgi transport in cells overexpressing SOD1, TDP-43 and FUS. In this study, we investigated
the effect of Rab1 in ALS/MND zebrafish and cellular models. Mutant SOD1 (A4V mutation)
expression in zebrafish induces motor axonopathy and impairment of motor function, however
Rab1 can rescue these defects. Our second aim was to identify whether novel Rab1-mimetic
compounds are protective in ALS/MND. We have also demonstrated that these compounds are
protective in these zebrafish models and also in neuronal cells expressing mutant SOD1, TDP-43
or FUS. These findings therefore imply that restoring Rab1-mediated ER–Golgi transport is a novel
therapeutic target in ALS/MND and this may be effective in multiple forms of ALS/MND.
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[P10-042]
ANTHOCYANIN DERIVED FROM CLITORIA TERNATEA FLOWER ATTENUATES GENE
EXPRESSION RELATED TO PI3K AND MAPK SIGNALING PATHWAYS IN EDEMA RATS
Yanti Yanti¹, Dina Sabella¹, Devi Anggraini Ngandiri¹ and Bibiana Widiyati Lay¹

¹Atma Jaya Catholic University of Indonesia, Indonesia

Edema is a symptom caused by plasma gets into the interstitial tissue at sites of injury, thus
inducing arterioles dilatation and increased capillary permeability. Inflammation is characterized by
an increase in vascular permeability leading to edema formation. The phosphoinositide 3-kinase
(PI3K) and mitogen-activated protein kinase (MAPK) signaling pathways have been shown to
regulate several key events in the inflammatory response to damage and infection. Clitoria
ternatea (CT) or known as ‘kembang telang’ in Indonesia is a herbaceous plant with high content
of anthocyanins and anthocyanidins due to its blue petal flower. CT extracts have been reported
as a potential medicine due to their pharmacological effects as anti-inflammatory, antioxidant,
immunomodulatory, and antipyretic agents. The aim of this study was to evaluate the antiinflammatory activity of anthocyanin derived from CT on modulating gene expression involved in
PI3K and MAPK signaling pathways in edema rats in vivo using Real Time-PCR analysis. A portion
of dried CT flower was extracted in MeOH/acetone/H2O mixture twice, followed by identification
of anthocyanin content by pyrolysis gas chromatography-mass spectra (py-GC/MS). The rats were
divided into six groups and orally administered with PBS 1x (positive and negative control 5
mL/kg), anthocyanin fraction (100, 250, and 500 mg/kg bw), and ibuprofen (15 mg/kg bw), once
every day for seven consecutive days. Edema in the right hind paw of rat was induced by
carrageenan injection (1% w/v in PBS). Carrageenan caused inflammation by a time-dependent
increase in paw volume, reaching its maximum at 3 hours after administration. Treatment of
anthocyanin dose-dependently reduced the paw edema volume, indicating its potential antiinflammatory efficacy. Furthermore, anthocyanin significantly reduced the expressions of genes
involved in PI3K (Akt1, PKB, p53, Ilk, Pdk2, and Pik3Ca) and MAPK (extracellular-signal regulated
kinase (ERK), Jun-N terminal kinase (JNK), p38, c-Fos, and c-Jun) signaling pathways in a doseindependent manner. These results suggest that anthocyanin may offer therapeutic approach as
anti-inflammatory candidate by suppressing gene expression related to PI3K and MAPK signaling
pathways for management of inflammation-related diseases.
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[P10-043]
PROTECTIVE EFFECT OF ORALLY TEMPEH PEPTIDE EXTRACTS AGAINST PHOTOAGING IN
UVB-INDUCED MICE
Steffanus Pranoto Hallis¹, Yanti Yanti¹, Soegianto Ali¹ and Maggy Thenawidjaja Suhartono²

¹Atma Jaya Catholic University of Indonesia, Indonesia, ²Bogor Agricultural University, Indonesia

Photoaging damages skin tissue via activation of matrix metalloproteinases (MMPs) and MMP-3
induces activation of MMP-1 and 9. Tempeh is made from traditional fermented soybean in
Indonesia and has been known for its high protein content. This study was aimed to investigate
whether orally tempeh peptide extracts had anti-photoaging effect through suppressing genes
related to photoaging and inflammation in UVB-treated mice. Peptide was extracted from soybean
and black soybean tempeh, and identified for its molecular weight and amino acid profiling.
Photoaging model was made by gradient UVB exposure to mice for 4 weeks. Mice were divided
into seven groups, including non-UVB treated mice (K-), UVB-treated mice (K+) without
supplementation, UVB-treated mice supplemented orally with cosmeceutical reference, and the
remaining four groups of UVB-treated mice supplemented orally with peptide extracts from
soybean and black soybean tempeh with dosages of 100 and 300 mg/kg body weight for 4 weeks.
Dorsal skin tissue was collected for histology staining and quantitative Real-Time Polymerase
Chain Reaction (qRT-PCR). Tempeh peptides extracts had molecular weights of 11.2 and 12.6 kDa
and were rich in glutamic acid and branched-chain amino acids. At 100 and 300 mg/kg, tempeh
peptides effectively attenuated gene expression related to photoaging and inflammation,
including of MMP-1, MMP-3, MMP-9, cyclooxygenase-2 (COX-2) and inducible nitric oxide
synthase (iNOS) in UVB-induced mouse skin. A significant repression of MMP-3 gene by tempeh
peptides was known to be associated with the decrease level of MMP-1 and MMP-9 gene
expression. Histology profile showed that black soybean tempeh peptides at 300 mg/kg protected
photoaging through epidermis and dermis thickening. These results suggest that oral
supplementation of tempeh peptides may possess anti-photoaging effect via attenuating gene
expression of MMP-3 in UVB-treated mice.

Keyword: Tempeh peptides, Soybean tempeh, Black soybean tempeh, Anti-photoaging activity,
UVB-induced mice

[P10-044]
BENEFICIAL EFFICIENCY OF THE AQUEOUS EXTRACT OF TERMINALIA CHEBULA IN
ALUMINIUM-INDUCED NEUROTOXICITY
Sumit Rajput¹ and Sukrat Sinha¹

¹Guru Gobind Singh Indraprastha University, India

Background: Aluminium (Al) is available to humans through drinking water, Al vessels, Al foils used
in food packaging, and higher levels of Al in food and beverages such as tea. Al ions have the
ability to change properties of cellular structure of membranes and affect different enzymes like
alkaline phosphatase, AChE, and adenyl cyclase. It has the potential to cause neurological
disorders in human and animals, it’s accumulation in the brain has been linked to various
neurodegenerative diseases. Objective: The goal of the current work is to study the possible
neuroprotective effect of aqueous extract of Terminalia chebula fruit on ions homeostasis,
acetylcholinesterase (AChE) activity and the oxidative status in different brain regions of adult
male Wistar albino rats which were intoxicated by aluminium chloride (AlCl3). Methods: Rats were
divided into four groups, Group I was received normal saline; Group II was administered orally
with AlCl3 (150 mg/kg b. wt.); Group III was received aqueous extract of Terminalia chebula (200
mg/kg b. wt.) and Group IV was received combined treatment with AlCl3 and Terminalia chebula.
All the groups were treated for 14 days. Results: The treatment with AlCl3 caused a significant
elevation in the concentration of aluminium (Al) and calcium (Ca2+) ions, AChE, malondialdehyde
(MDA) and nitrite/nitrate levels, while a significant reduction in the level of magnisium (Mg+) and
sodium (Na+) ions, reduced glutathione (GSH) and glutathione peroxidase (GPx) activity was
observed. Meanwhile, the combined treatment with AlCl3 and Terminalia chebula was found to
restore the investigated parameters to be near the normal values. Conclusion: The results
presented here, indicate that the toxic effects of AlCl3 could be mediated through modifying the
intracellular brain ions homeostasis, cholinergic dysfunction and oxidative damage in rat brains
which may lead to impaired neuronal function. Taken together the results of this study also
showed that Terminalia chebula offers neuroprotection against AlCl3-induced neurotoxicity.
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[P10-045]
NEUROPROTECTIVE EFFECT OF GENISTEIN ON COGNITIVE IMPAIRMENT IN VASCULAR
DEMENTIA EXPERIMENTAL MICE MODEL
Rahul Kumar¹ and Versha Parcha¹

¹Sardar Bhagwan Singh Pg Institute of Bio-Medical Science & Research, Uttarakhand Technical
University, India

OBJECTIVES: Genistein, an isoflavonoid phytoestrogen, has been known for its potential
pharmacological properties especially for neuroprotection and treating neurological disorders and
diabetes. The present study aims to determine the neuroprotective efficacy of genistein on
vascular dementia in experimental model mice and explore the underlying mechanisms.
MATERIALS AND METHODS: To induce vascular dementia, chronic bilateral common carotid artery
occlusion was performed on female mice brain by occluding both common carotid arteries for 30
min followed by 24 h reperfusion to induce neuronal injury. After surgery, the mice were treated
daily by oral administration of genistein (5.0, and 10.0 mg/kg, i.p., o.d.) for one months. The
cognition function of treated mice, were evaluated by Morris Water Maze (MWM) test,
neurological functions measured as short-term memory and motor performance. In addition,
cerebral infarct size, oxidative damage, mitochondrial activity in terms of neuronal apoptosis and
cellular viability, dipeptidyl peptidase-4 activity and active glucagon-like peptide-1 concentration,
Nissl and TUNEL staining were chosen to assess neuronal damage within the hippocampal CA1
area. RESULTS: In present study, there was an increase in cognitive impairment and neuronal
damages within CA1 hippocampal subregion caused by chronic cerebral hypoperfusion. Genistein
administration significantly (p ˂ 0.0001) counteracted cognitive impairment and re-established (p
˂ 0.001) motor performance in vascular dementia in mice. Genistein was able to prevent cognitive
deficits, (p ˂ 0.05) and reversed CCH-induced hippocampal neuronal loss and apoptosis, (p ˂
0.001). Genistein treatment significantly (p ˂ 0.001) reduced neuronal apoptosis and increased
cellular viability (p ˂ 0.0001), almost completely suppressed (p ˂ 0.0001) the circulating dipeptidyl
peptidase-4 activity, and enhanced (p ˂ 0.0001) glucagon-like peptide-1 concentration in vascular
dementia in experimental model mice. CONCLUSION: This study suggests that genistein has
potent neuroprotective activity against chronic cerebral hypoperfusion and may be considered as
a potential treatment for cognitive deficits and neuronal injury in the hippocampal CA1 area.

[P10-046]
NEUROPROTECTIVE ROLE OF CINNAMALDEHYDE AGAINST 3-NITROPROPIONIC ACIDINDUCED OXIDATIVE STRESS IN A RAT MODEL OF HUNTINGTON'S DISEASE
Sheekha¹ and Rk Khanna¹

¹Vivekananda Global University, India

AIM: Huntington's disease (HD) is a neurodegenerative disorder characterized by symptoms like
chorea and dementia, results from the destruction of neurons in the basal ganglia, and oxidative
stress has been implicated in its pathogenesis. Cinnamaldehyde (CA) is a diterpene with a wide
range of anti-inflammatory, cognitive enhancer, neuroprotective, anti-diabetic effects thus may be
advantageous in the treatment of neurological disease. The present study examined the potential
therapeutic effects of CA against 3-nitropropionic acid (3-NP)-induced oxidative stress in a rat
model of HD and explored the mechanisms of action. METHODS: 50 Male SD rats were pretreated
with CA (20 and 40 mg/kg b.w.) orally prior to the intraperitoneally (i.p.) administration of 3-NP
(12 mg/kg b.w.) for 15 days. Nimodipine (12 mg/kg, po) was used as positive control drugs. The
body weight , grip strength and behavior were monitored within 5th, 10th and 15th day after 3NP treatment. Then the animals were sacrificed, neuronal damage in striatum was estimated using
Nissl staining. Hsp70 expression was detected with immunohistochemistry. Reactive oxygen
species (ROS) generation was measured using dihydroethidium (DHE) staining. Memory (Morris
water maze) , antioxidants enzymes and lipid peroxides were analyzed in rat model of HD .
RESULTS: Present results shown that administration of 3-NP resulted in a marked reduction in the
body weight, memory, grip strength locomotion activity and significantly increased lipid
peroxidation and depleted antioxidant enzyme accompanied by progressive striatal dysfunction.
CA (20 and 40 mg/kg) treated animals exhibited a significant (p < .001). Similar effects were
obtained with the positive control drugs nimodipine. CONCLUSION: CA exerts a protective action
against 3-NP-induced oxidative stress in the rat model of HD, which is associated with its antioxidant activity, and consequently improves behavioral deficits.

Keyword: Huntington's disease, Cinnamaldehyde, Reactive oxygen species, immunohistochemistry,
anti-oxidant activity

[P10-047]
PROTECTIVE EFFECT OF HYPOXYLONOL C AND F ISOLATED FROM HYPOXYLON TRUNCATUM
AGAINST CISPLATIN-INDUCED NEPHROTOXICITY IN LLC-PK1 CELLS
Dahae Lee Ms¹, Buyng Su Hwang², Pilju Choi², Gwi Seo Hwang³, Myoung Sook Shin³, Do Hwi
Park³, Ji Young Song³, Jungyeob Ham² and Ki Sung Kang³

¹Sungkyunkwan University, Korea, ²Korea Institute of Science and Technology, Korea, ³Gachon
University, Korea

Background: Cisplatin is platinum-based anticancer drug frequently used to treat various solid
tumors. However, the nephrotoxicity induced by cisplatin remains a limiting factor in its usefulness,
which is partially due to apoptosis in proximal tubular cells. In this study, protective effect of
hypoxylonol C and F isolated from Hypoxylon truncatum, a ball-shaped wood-rotting fungus
against cisplatin-induced damage in LLC-PK1 cells was investigated. Methods: LLC-PK1 cells were
exposed to cisplatin with H. truncatum extract, its fractions and isolated compounds, and then cell
viability was measured by the MTT cell viability assay. Western blotting analysis was performed to
evaluate the mitogen-activated protein kinase (MAPK) proteins and caspase-3 expression. The
number of apoptotic cells was measured using image-based cytometric assay. Results and
Conclusion: The reduction in cell viability by 25 μM cisplatin was recovered by co-treatment of H.
truncatum extract, hexan fraction and hypoxylonol C, F in a dose-dependent manner in LLC-PK1
cells. The phosphorylation of p38, p44/42 MAPKs (ERK), c-Jun N-terminal kinase (JNK) and cleaved
caspase-3 expression were increased markedly in LLC-PK1 cells treated with 25 μM cisplatin,
whereas they were significantly decreased after co-treatment with hypoxylonol F. Moreover,
image-based cytometric assay showed that apoptotic cell death was increased by 25 μM cisplatin
treatment, whereas it was decreased after co-treatment with hypoxylonol F. Taken together, these
results suggest that the molecular mechanism of hypoxylonol F in the cisplatin-induced
nephrotoxicity may lead to the development of an adjuvant for the inhibition of adverse effect
cisplatin in the kidney.
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[P10-048]
JN-2, A C-X-C MOTIF CHEMOKINE RECEPTOR 3 ANTAGONIST, AMELIORATES ARTHRITIS
PROGRESSION IN AN ANIMAL MODEL
Bongjun Kim¹ and Zang Hee Lee¹

¹Department of cell and developmental biology, School of Dentistry, Seoul National University,
Korea

Rheumatoid arthritis (RA) is a chronic autoimmune disease that is characterized by uncontrolled
joint inflammation and destruction of bone and cartilage. Previous studies have shown that C-X-C
motif chemokine 10 (CXCL10) has important roles in RA development and that blocking CXCL10
expression effectively inhibits arthritis progression in animal models. However, clinical study using
anti-CXCL10 monoclonal antibody (MDX-1100) to block CXCL10 expression in patients with RA did
not show significant effectiveness. Therefore, we turned our attention to C-X-C motif chemokine
receptor 3 (CXCR3), which is a receptor for CXCL9, CXCL10, and CXCL11, to treat RA. In the
present study, administration of JN-2, our newly developed CXCR3 antagonist, ameliorated the
progression of arthritis in a collagen-induced arthritis animal model. JN-2 also inhibited CXCR3induced cell migration and pro-inflammatory cytokine expression of bone marrow–derived
macrophages and CD4+ T cells in vitro. In addition, we found that CXCL10 formed an autoamplification loop through activation of NFκB. Furthermore, Phosphorylation of p65 at serine 536
played an important role in the auto-amplification of CXCL10. Overall, the present results
demonstrated that JN-2 decreased inflammation by inhibiting CXCR3-enhanced cell migration and
pro-inflammatory cytokine expression, which then ameliorated arthritis progression.
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[P10-049]
Double Injected Human Stem Cells Enhanced Rehabilitation in TBI Mice Via Modulating
Survival and Inflammation
Ji-Min Park¹, Chul Kim¹, Tae Ho Kong¹, Yuri Choi¹, Chul-Woo, Lim¹, Sang-Hun Bae¹ and Jisook
Moon¹

¹CHA University, Korea

Traumatic brain injury (TBI), a complicated brain damage, is a major cause of mortality in adults.
Following mechanical and structural primary insults, a battery of secondary insults, including
neurotransmitter mediated cytotoxicity, dysregulation of calcium and macromolecule homeostasis,
and increased oxidative stress, exacerbates brain injury and functional deficits. Although stem cell
therapy is considered as an alternative treatment for brain injuries such as TBI and stroke, many
obstacles remain to be overcome. Peculiarly the time window for TBI treatment with either drugs
or stem cells and their efficacy are still equivocal. Human placenta derived mesenchymal stem
cells (hpMSCs) has been paid attention in stem cell therapy because of acquisition of large
number of hpMSCs without ethical issues, their immune modulating capacity, and their
effectiveness in several diseases such as Alzheimer’s disease and stroke. Here we tested the
feasibility of hpMSCs for TBI treatment with an animal model and looked for appropriate time
points for cell treatments. The double injections at 4 and 24 hour post injury significantly reduced
infarct size and suppressed astrocyte and microglia activation around injury. With reduced damage,
the double injected mice showed the enhanced anti-inflammatory and survival signaling and
suppressed pro-inflammatory and oxidative responses. In addition, the double treated TBI mice
displayed the better sensory motor function and neurotoxic Aβ42 plaque formation around
damaged areas was suppressed. In this study, we present importance in understanding the time
window and the appropriate treatment for TBI and the advantages of hpMSCs for better efficacy.
This work was supported by Bio & Medical Technology Development Program through the
National Research Foundation funded by the Ministry of Science, ICT & Future Planning (NRF2017M3A9B4025699, NRF-2017M3A9B4025709) of South Korea.
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[P10-050]
PROCESSING OF ALZHEIMER’S AMYLOID PRECURSOR PROTEIN AND EXPRESSIONS OF BACE1
AND TGFBIP IN CORNEAL FIBROBLASTS
Eung Kweon Kim¹, Jang Bin Jeong¹ and Seung-Il Choi¹

¹Yonsei University College of Medicine, Korea

The eye has clear optics and shares many neural and vascular similarities to the brain, it offers a
direct window to cerebral pathology. The cornea is a transparent tissue located at the anteriormost surface of the eye that transmits and refracts light to the retina. Granular corneal dystrophy
type 2 (GCD2) is an autosomal dominant disorder by characterized by age-dependent progressive
accumulation of transforming growth factor-beta-induced protein (TGFBIp) in the corneal stroma.
The- progressive deposit of β-amyloid peptide (A β), one of the primary factors Alzheimer’s
disease (AD) in the brain, have also found in the retina and cornea of the. To date, early accurate
diagnosis of AD still remains a big challenge. To characterize Aβ metabolism in cornea fibroblasts
and tissue, we investigated the proteolytic processing of Alzheimer’s amyloid precursor protein
(APP) and the levels of its processing enzymes in normal and GCD2 corneal fibroblasts. We here
evaluated the level/distribution of APP and its processing enzymes, such as beta-site APP-cleaving
enzyme 1 (BACE1), the key enzyme that initiates the formation of Aβ), presenilin 1 (PS1) and
nicastrin in corneal tissue and both normal and GCD2 corneal fibroblasts. These proteins were
distributed in corneal tissue of mice. The level of these proteins showed individual differences,
although those proteins were not different between normal and GCD2 corneal fibroblasts.
Interestingly, TGFBIp level showed similar aspect to BACE1 level that affects directly the production
of β-CTF of APP in corneal fibroblasts. In addition, exogenous expression of miR-9, miR-21, and
miR-181a negatively regulate both TGFBIp and BACE1 levels in cornel fibroblasts. In conclusion, in
corneal fibroblasts, APP was processed via an amyloidogenic and a non-amyloidogenic secretary
pathway. Two proteins of TGFBI and BACE1 are co-regulated by miR-9, miR-21 and miR-181a.
Taken together, these results indicate the potential use of TGFBIp levels and the cornea as a
biomarker for AD diagnosis and progression.
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[P10-051]
CD200 SECRETED FROM HUMAN PLACENTA DERIVED MESENCHYMAL STEM CELLS
REGULATES INFLAMMATION AND RESTORES HYPOXIC-ISCHEMIC BRAIN INJURY IN A
STROKE MODEL
Yuri Choi¹, Chul-Woo Lim¹, Taeho Kong¹, Ji-Min Park¹, Sang-Hun Bae¹, Yun-Hwa Jeong¹, Jae Hyun
Park¹ and Jisook Moon¹

¹Cha University, Korea

Human placenta amniotic membrane-derived mesenchymal stem cells (AMSCs) has immunomodulatory property, and this property can be used as a stem cell therapy for brain injury such as
TBI and stroke. We analyzed the gene expression profile of AMSCs under hypoxic conditions and
determined expression changes of various genes included in immune modulatory factor. Especially,
CD200, an anti-inflammatory factor and positive regulator of TGF-β, was significantly expressed in
AMSCs cultured under hypoxic conditions compared with normoxic conditions. Moreover, AMSCs
displayed suppress of pro-inflammatory cytokine in co-cultures with LPS-treated microglia cell line
(BV2 cells), and this effect was reduced in si-CD200 treated AMSCs. Transplanted AMSCs into the
rat stroke model dramatically suppressed the expression of pro-inflammatory cytokines and
increased CD200, as compared with the sham-treated group. Furthermore, microglial activation
was decreased in the boundary region and improved several behavioral disorder in AMSC-treated
stroke rat model. These results suggested that the highly expressed CD200 from the AMSCs in a
hypoxic condition modulate levels of inflammatory cytokines and microglial activation. In this
study, we demonstrated the therapeutic potential in hypoxic-ischemic brain injury, and the
immunomodulatory function of AMSCs in a stroke model. This work was supported by Bio &
Medical Technology Development Program through the National Research Foundation funded by
the

Ministry

of

Science,

ICT

&

Future

Planning

(NRF-2017M3A9B4025699,

NRF-

2017M3A9B4025709) of South Korea.
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[P10-052]
OXYTOCIN SIGNALING IS INVOLVED IN THE CLINICAL IMPLICATION OF PREECLAMPSIA IN
THE PLACENTA
Sung-Min An¹, Min Jae Kim¹, Jea Sic Jeong¹, Hyeon Gu Kang¹, Da Som Kim¹, So Young Kim¹ and
Beum-Soo An¹

¹Pusan National University, Korea

Oxytocin (OXT) is a peptide hormone, produced mainly by the hypothalamus, stored and secreted
from the posterior pituitary gland. It has a crucial role in the regulation of parturition and
lactation in uterus. In the previous study, OXT and OXT receptor (OXTR) were greatly expressed in
the placenta during late stage of pregnancy compared with early preterm. It suggested that OXT
may play important physiological functions in the human placenta during pregnancy. Preeclampsia
(PE) is a critical hypertensive syndrome in pregnancy that causes considerable maternal and fetal
morbidity and mortality. In the present study, we investigated the association of OXT-related
signaling with human PE placenta. In addition, the effect of OXT and OXTR antagonist (atosiban)
on the regulation of invasion activity were examined in vitro and in vivo. We examined OXT and
OXTR expression levels in placenta tissue and both were dramatically reduced in PE placenta. Also,
concentration of OXT in the serum and placenta tissue was compared. In the results, the
concentration of OXT in PE serum were much lower than normal serum, while placenta
concentration was indistinct. Next, we examined the effect of OXT in vitro and found that it
promoted the invasion of trophoblast cells. Treatment with OXT significantly increased the
expression of matrix metalloproteinases (MMPs) in placental JEG-3 cells. By contrast, silencing OXT
by siRNA significantly decreased the expression of MMPs and invasion activity of JEG-3 cells.
These results demonstrated that OXT activates the invasion-associated signaling in JEG-3
trophoblast cells. To test the effect of OXT in the pregnant animal, the OXTR antagonist, atosiban
(0.6 mg/kg and 1.2 mg/kg per day) was treated to pregnant rats and caused physiological and
placental abnormalities, which was similar with characteristics of PE. In the results, expression of
MMPs in atosiban-treated placenta was decreased compared to non-treated control groups. These
data suggested that lack of OXT-signaling contributes to the pathogenesis of PE. Taken together,
our findings indicated that OXT plays an important role in invasion activity in the placenta and
deficiency of OXT-related signaling may be one of the clinical causes of PE.
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[P10-053]
THE EXPRESSION AND CONTRIBUTION OF SRCS WITH PREECLAMPSIA PLACENTA
Jea Sic Jeong¹, Sung-Min An¹, Min Jae Kim¹, Hyeon Gu Kang¹, Da Som Kim¹, So Young Kim¹ and
Beum-Soo An¹

¹Pusan National University, Korea

One of the major functions of the human placenta is the production of important hormones and
other mediators, as this placental endocrine function is crucial for gestational success. Estradiol
(E2) and progesterone (P4) are necessary for the establishment and maintenance of pregnancy. E2
and P4 act by binding to their receptors, estrogen receptor (ER) and progesterone receptor (PR).
Several classes of coactivators have been identified and shown to be essential in E2 and P4
responsiveness. The major co-regulators involved in E2 and P4 signaling are the p160 steroid
receptor coactivator (SRC) family, consisting of SRC-1/NCoA-1, GRIP-1/TIF-2/SRC-2, and pCIP/RAC3/ACTR/AIB-1/TRAM-1/SRC-3. Although the function of SRCs in other organs has been well
known, it has not been well studied in the placenta. In addition, the correlation between critical
placental disorder, Preeclampsia (PE) and SRCs is not examined previously. In this study, we
therefore, examined the expression patterns of SRCs in normal and PE placentas. In human PE
placenta tissues, expression levels of SRCs were confirmed using real-time PCR and Western blot
assay. SRC-1 proteins were down regulated in the PE group, which was similar to the mRNA levels.
In contrast, SRC-2 and SRC-3 proteins were upregulated in the PE group. In addition, to assess the
expression of SRCs in PE environment, the rats were operated by RUPP or placental cells were
cultured in hypoxia condition. SRC-1 proteins were down regulated in the PE-like RUPP group,
while SRC-2 and SRC-3 proteins were upregulated. Also SRC-1, SRC-2 and SRC-3 proteins were
down regulated in vitro hypoxia condition. To examine the interaction between ERs and SRC-1
protein, we performed co-immunoprecipitation. Basic interaction of SRC-1 with ERα was
significantly stronger than that with ERβ. In PE placenta, the interaction of both ERα and ERβ with
SRC-1 was stronger than normal placenta. In summary, our results demonstrate that expression
levels of SRC-1 was decreased in hypoxia-induced PE placenta, which again may reduce the
signaling of sex steroid hormones such as E2. The inhibited sex steroid hormones can be
associated with symptom of PE patients through anti-angiogenesis and inflammation in the
placenta.
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NOVEL ANTI-ADIPOGENIC EFFECT AND MECHANISM IN 3T3-L1 ADIPOCYTES BY BIX02189, A
MEK5 INHIBITOR
Byeong-Churl Jang¹

¹Keimyung University, Korea

Excessive adipogenesis is largely associated with the development of obesity. BIX02189 is an
inhibitor of MEK5 and is known for anti-cancer activities. At present, the anti-obesity effect and
mechanism of BIX02189 are unknown. In this study, we investigated the effect of BIX02189 on
adipogenesis in 3T3-L1 fat cells. BIX02189 at 20

M concentration largely blocked lipid

accumulation and reduced triglyceride (TG) contents in differentiating 3T3-L1 cells. On mechanistic
levels, BIX02189 decreased the expression levels of CCAAT/enhancer-binding protein-α (C/EBP-α),
peroxisome proliferator-activated receptor-γ (PPAR-γ), fatty acid synthase (FAS), acetyl CoA
carboxylase (ACC), and perilipin A but also the phosphorylation levels of signal transducer and
activator of transcription-3 (STAT-3) in differentiating 3T3-L1 cells. In addition, BIX02189 increased
phosphorylation levels of cAMP-activated protein kinase (AMPK), but it decreased LKB-1
phosphorylation levels and ATP contents in differentiating 3T3-L1 cells. In summary, we
demonstrate firstly that BIX02189 has strong anti-adipogenic effects on 3T3-L1 cells through
control of the expression and/or phosphorylation levels of C/EBP-α, PPAR-γ, STAT-3, FAS, ACC,
perilipin A, and AMPK.

Keyword: BIX02189, Adipogenesis, C/EBP-α, AMPK, STAT-3

[P10-055]
EXPRESSION OF ESTROGEN RECEPTOR-ALPHA IN NASAL POLYPS AND REGULATION BY
DEXAMETHASONE
Sang-Han Lee¹, Yoon-Jin Lee¹, Byoung-Joon Baek¹ and Won-Woo Ban¹

¹Soonchunhyang University, Korea

Nasal polyps are generally considered as a result of extreme nasal mucosal edema induced by
chronic inflammation of the nasal and sinus mucosa. The estradiol has been demonstrated to play
a facilitating role in nasal inflammation. Glucocorticoids are the drugs of choice for clinical
treatment of nasal polyp; however, their mechanism of action is not fully understood. To evaluate
the effect of estradiol on the pathogenesis of nasal polyps, the expression of estrogen receptor-α
(ER-α) in microwave-fixed paraffin section from patients with nasal polyps and healthy control
subjects were investigated by western blotting and immunohistochemistry. Western blot analysis
clearly showed that ER-α was upregulated in nasal polyp tissues. Immunohistochemical staining of
Nrf2 confirmed the results of the western blot analysis. Using RPMI-2650 cells to model the
effects of glucocorticoid on the nasal epithelial cells, we found that dexamethasone treatment
effectively suppressed the ER-α expression. Preceding these changes, dexamethasone treatment
increased apoptotic cell death, as signified by increased proportion of cells with Annexin V-PE(+)
staining and increased expression of apoptosis-related proteins. Similar findings were also
observed in cells treated with ICI 182780, a potent inhibitor of ER-α. Collectively, our results
suggest that dexamethasone might induce apoptosis-promoting action against nasal epithelial
cells, despite of its effective suppression of ER-α expression.

Keyword: Nasal polyp, ER-α, Apoptosis, Dexamethasone, Nasal epithelial cells

[P11-001]
THE ANTI-NOCICEPTIVE EFFECT OF HYDROXYPHENYL OCTANEDIAMIDE VIA DIRECT
SUPPRESSION OF NEURONAL TRANSIENT RECEPTOR POTENTIAL VANILLOID SUBTYPE 4
ACTIVITY
Geunyeol Choi¹, Seung-In Choi¹, Ji Yeon Lim¹, Minseok Kim¹, Pyung Sun Cho¹ and Sun Wook
Hwang¹

¹Korea University College of Medicine, Korea

Biological effects of hydroxyphenyl octanediamide have been explored in the context of tumor
suppression via its inhibitory effect on histone deacetylases, but other potential outcomes from its
use have also been proposed in different fields such as pain control. Although the underlying
mechanisms are still unclear, its off-target actions that are unrelated to epigenetic modulation
have been raised. We hypothesized and examined whether the compound may alter pain states
by a mechanism not limited to the epigenetic mechanisms. Its localized exposure acutely relieved
inflammatory and chemical-induced pain in a modality-specific manner in in vivo models. It is
likely that its inhibitory effect on the activity of sensory neuronal transient receptor potential
vanilloid subtype 4 (TRPV4), despite being unstable, can explain the non-epigenetic antinociceptive mechanism. Thus, this study provides evidence for a novel off-target action of
hydroxyphenyl octanediamide in modality-specific anti-nociceptions and suggests a TRPV4-related
mechanism, and raises the utility of this compound for pharmacological modulation of pain.

Keyword: hydroxyphenyl octanediamide, TRPV4, Pain, sensory neuron

[P11-002]
ENDOGENOUS TRPV4 EXPRESSION OF A HYBRID SENSORY NEURONAL CELL LINE AND ITS
UTILIZATION FOR LIGAND SCREENING
Seung-In Choi¹, Geunyeol Choi¹, Ji Yeon Lim¹, Minseok Kim¹, Pyung Sun Cho¹ and Sun Wook
Hwang¹

¹Korea University College of Medicine, Korea

Availability of immortalized sensory neuronal cell lines may contribute to rapid exploring of
questions arising in the neuroscience field. In particular, utility of sensory neuronal cell lines is
promising regarding investigation on the sensory neuronal physiology and pharmacology.
However, only a limited number of the sensory neuronal cell lines are currently available and their
cellular and molecular properties in terms of sensory functions have been rarely described. N18D3
hybrid cell line was developed more than a decade ago and a part of mechanisms whereby
oxidative neuronal damages or peripheral neuropathy has been elucidated by studies using this
line. However, its sensory function itself has not been evaluated although the cell line is of
sensory neuronal origin. The present study focuses on its sensory features by examining whether
a repertoire of sensor molecules, the sensory TRP ion channels functionally operate in this hybrid
cell line. Furthermore, in order to determine pharmacological usefulness of it, we tried to take
advantage of this line to discover a novel ligand acting on its functional TRP ion channel. As a
result, we found a partial agonist for TRPV4 and the pharmacological profiles were highly similar
to those obtained from heterologous expression platform.

Keyword: N18D3, TRPV4, sensory neuron, hybrid cell line

[P11-006]
MEASUREMENT MEMBRANE BINDING OF TAU BY USING FLOURESCENCE
Ji-Hyeon Choi¹ and Sang-Hyun Park¹

¹Seoul National University, Korea

Accumulation of Tau is one of pathological hallmarks of neurodegenerative diseases. Although Tau
is an intracellular microtubule associated protein, Tau can form pathological aggregates and
released into the extracellular space. These released aggregates act as seeds that are taken up
into adjacent cells inducing further aggregates. Recent studies have shown that this prion-like Tau
transmission is considered an important mechanism of disease progression. However, the process
by which Tau aggregates enter into the intracellular space is still unclear. Therefore, it is necessary
to determine how Tau uptake occurs in cells. Here, we prepared fluorescence labeled Tau to
measure its membrane binding to live cells. Tau binds to more cell membranes as the amount of
aggregates increases, and this membrane binding is not specific to neuronal cells. Additionally, it
was confirmed that the β-sheet structure was not essential for the membrane binding of Tau with
EGCG and MB which are typical aggregation inhibitors. Based on these results, measuring the
membrane binding of Tau with fluorescently labeled Tau K18 could be widely used as a tool.

Keyword: Tau, protein aggregation, membrane, alzhimer's diease, amyloid

[P11-007]
THE EFFECT OF VEGF EXPRESSION ON AMYLOID BETA1-42 PRODUCTION IN SWED4 CELLS
Jiwon Jeong¹ and Incheol Kang¹

¹Hoseo University, Korea

Alzheimer`s disease(AD), taking up the most of dementia of elderly people, is progressive
degeneration cerebropathy lost cognition function and memory. We investigated the effect of the
expression of VEGF on Aβ1-42 expression correlated with neuroinflammation. And there is
evidence that VEGF, neuroprotective function, decrease expression of factor related inflammation.
To

assess

the

inhibitory

effect

of

VEGF

on

Amyloid

Beta1-42(Aβ1-42)-

mediated

neuroinflammation, we carried out sandwich immunoassay for detecting Aβ1-42, VEGF, and
different inflammatory cytokines. VEGF expression attenuated neuroinflammation induced by Aβ142 production. Additionally, expression of inflammatory cytokines was influenced by VEGF
expression level in the cells. Collectively, these data demonstrated that VEGF expression acted on
negatively regulation of neuroinflammatory response stimulated by Aβ1-42 production forward by
increasing inflammatory cytokine expression.

Keyword: Alzheimer`s disease, Amyloid beta, VEGF, Neuroinflammation

[P11-008]
THE MOUSE MU-OPIOID RECEPTOR GENE REGULATION THROUGH TRIPLE HELIX FORMING
OLIGONUCLEOTIDE (TFO)
Ji Hyang Kim¹, Su Lim Kim¹, Hack Sun Choi¹ and Dong Sun Lee¹

¹Jeju National University, Korea

The mouse Mu opioid receptor (MOR) mediates various functions of opioid-induced analgesia,
euphoria and respiratory depression, and is a major target of opioid analgesics. Understanding of
MOR gene expression among species is important for understanding its analgesic function in
humans. Selected sequences in the DNA double helix can be specifically recognized by
oligonucleotides via hydrogen bonding interactions. We selected the polypyrimidine/polypurine
(PPy/u) region, a key element of MOR gene expression as triple helix forming sequence. To
explore the potential of triplex-forming oligonucleotides (TFOs) as gene regulator, a TFO was
designed to target a 26-bp sequence within PPy/u region of promoter of mouse mMOR gene.
TFO binding to its mouse mMOR target sequence was characterized in vitro and also
demonstrated in cell nuclei using a novel magnetic capture assay, which represents a general
experimental approach to the detection of specific TFO binding and to the determination of the
accessibility of a given genomic DNA locus. In mouse neuroblastoma, we observed that the
mouse mMOR target sequence in the chromatin context within the nuclei is still available for
triplex formation and TFO regulates mouse mMOR gene expression. Collectively, the data
demonstrate effective and specific activation of mMOR expression by TFO treatment and support
the view that triplex-mediated gene targeting might be a valuable technique for pain regulation.

Keyword: Triple helix forming sequence, polypyrimidine/polypurine region, Mu opioid receptor,
pain regulation, transcriptional regulation

[P11-009]
S100A8 AND S100A9 INDUCE CYTOKINE EXPRESSION AND REGULATE THE NLRP3
INFLAMMASOME VIA ACTIVATION OF NF-KB IN BV-2 MICROGLIAL CELL.
Jisun Ha¹, In Sik Kim², Seung-Ju Yang¹, Jina Sohn¹ and Eun-Ji Kim¹

¹Konyang University, Korea, ²Eulji University, Korea

The two calcium binding proteins S100A8 and S100A9, have emerged as an important proinflammatory mediator in acute and chronic inflammation. However, whether S100A8 and S100A9
are implicated in microglial induced neuroinflammatory response remains unclear. In this study, we
tested that S100A8 and S100A9 induce release of pro-inflammatory cytokines in BV-2 microglial
cells and regulate the NLRP3 Inflammasome via activation of NF-kB. In advance, we found that
S100A8 and S100A9 significantly increased the secretion of pro-inflammatory cytokines including
tumor necrosis factor-α (TNF-α) and interleukin-6 (IL-6) in cultured BV-2 microglial cells. Next,
S100A8- and S100A9-mediated activation of NF-kB, the NLR family, pyrin domain-containing 3
(NLRP3) protein, and interleukin-1beβ(IL-1β) expression was confirmed. This

effect was

synergistically enhanced by ATP, a known inflammasome activator. These results suggest that
S100A8 and S100A9 enhance the inflammatory response by inducing cytokine secretion of BV-2
microglial cell.

Keyword: S100A8, S100A9, NLRP3 inflammasome, Cytokine

[P11-010]
INVESTIGATION OF LIGHT ATTENUATION OF OPTICALLY CLEARED BRAIN IN VARIOUS
CLEARING TECHNIQUES BY PUNCHING-ASSISTED CLARITY ANALYSIS
Jiwon Woo¹, Haewon Kang¹ and Yong Eun Cho¹

¹Yonsei University College of Medicine, Korea

The optical tissue clearing, in combination with recently developed optical tissue clearing
techniques, enables visualization and acquisition of high resolution, three-dimensional images of
biological structures deep inner within tissue. Many different approaches can be used to reduce
light absorption and scattering within the tissue, but there is a paucity of research on the
quantification of clearing efficacy. With the use of a useful functional tissue clarity measurement
system of named the PACA (Punching-Assisted Clarity Analysis) assay in any laboratory, we
developed a way to quantify the quality of clearing in biological tissue, and applied it to the rat
brain. Various clearing techniques were compared: psPACT, mPACT, SWITCH, BABB, 3DISCO, Scale
and ClearT methods. Despite being limited to measure clarity studies, we found that the PACT and
SWITH methods based on tissue gelation produced the highest degree of optical clearing.
Furthermore, the approach allows regional measurement of light attenuation and transmitted
luminous light to be performed. Our results show that light is most attenuated in regions with
high lipid content. This work provides a way to choose compatible method between the multiple
tissue clearing methods available, and it could prove useful for standard evaluating images that
are acquired with cleared tissues.

Keyword: Brain, CLARITY, mPACT, PACA assay, Tissue Clearing Technique

[P11-011]
A CRL4CRBN SUBSTRATE, DNAJA1, CONFERS RESISTANCE TO TAUOPATHIES.
Uroos Akber¹ and Chul-Seung Park²

¹Junior Scientist, Korea, ²Professor, Korea

CRBN, a substrate receptor of CRL4CRBN, is a ubiquitously expressed protein that is the
therapeutic target of thalidomide and the derivatives1, collectively known as immunomodulatory
drugs (IMiDs). The E3-ligase substrate recruiter CRBN upholds proteasomal degradation of its
substrates by engaging the DDB1-CUL4A-Roc1-RBX1 E3-ubiquitin ligase (CRL4CRBN). Here we
report that the molecular chaperone protein DNAJA1 (DJ2) is an endogenous substrate of
CRL4CRBN which prevents the pathological tau aggregation. Upon exposing cells/organisms to
various stressors, tau phosphorylation occurs leading to the seeding and propagation of the
tauopathies, However, when crbn is knocked out, ubiquitin-mediated degradation of DJ2 is
repressed, hence an increased level of DJ2 helps the cells/organism to cope up with stressors
which otherwise causes tau oligomerization and subsequent assembly into highly insoluble paired
helical filaments. Our data provide a functional link between CRBN and DJ2 in abolishing the
cytotoxicity of aggregation-prone tau and suggest that CRBN and DJ2 together regulate the
protein homeostasis.

Keyword: CRBN, DNAJA1, Tau aggregation, Neurodeneration, Ubiquitination

[P11-012]
INTERLEUKIN-1 BETA PROMOTES NEURITE OUTGROWTH THROUGH A WNT5A/RHOA/JNK
PATHWAY IN CORTICAL NEURAL PRECURSOR CELLS
Shin-Young Park¹, Min-Jeong Kang¹ and Joong-Soo Han¹

¹Hanyang University, Korea

Pro-inflammatory cytokine interleukin-1β (IL-1β) is a key mediator of inflammation and stress in
the central nervous system (CNS), and it is highly expressed in the developing brain. Here, we
investigated the possible role of IL-1β in neuronal differentiation of cortical neural precursor cells
(NPCs). We showed that stimulation of IL-1β increased expression levels of neurotrophin-3 (NT3)
and neurogenin 1 (Ngn1), and it also increases neurite outgrowth. We found that IL-1β increased
mRNA and protein levels of Wnt5a. Knockdown of Wnt5a by transfection with Wnt5a siRNA
inhibited IL-1β-induced neuronal differentiation. Moreover, IL-1β-induced Wnt5a expression was
regulated by p65 NF-κB activation, which is involved in IL-1β-mediated neuronal differentiation. To
examine the role of Wnt5a in neuronal differentiation of NPCs, we exogenously added Wnt5a. We
found that exogenous Wnt5a promotes neuronal differentiation, and it also activates the
RhoA/Rho-associated kinase (ROCK)/c-jun N-terminal kinase (JNK) pathway. In addition, Wnt5ainduced neuronal differentiation was blocked by RhoA siRNA as well as by a specific Rho-kinase
inhibitor (Y27632) or a SAPK/JNK inhibitor (SP600125). Furthermore, treatment with RhoA siRNA,
Y27632 or SP600125 suppressed the IL-1β-induced neuronal differentiation. Taken together, these
results demonstrate the sequential Wnt5a/RhoA/ROCK/JNK pathway is involved in IL-1β-induced
neuronal differentiation of NPCs.

Keyword: Interleukin-1β, Neural Precursor Cells, Wnt5a, RhoA, JNK

[P11-014]
HIGH GLUCOSE INCREASES AΒ PRODUCTION THROUGH ENDOSOMAL TRAFFIC JAMS IN
HUMAN NEUROBLASTOMA: INVOLVEMENT OF AP2A1/PICALM-AND AMPK/MTOR-PATHWAY
Ho Jae Han¹, Chang Woo Chae¹, Gee Euhn Choi¹, Hyun Jik Lee¹, Young Hyun Jung¹, Jun Sung Kim¹
and Ji Young Oh¹

¹Seoul National University, Korea

Growing evidence supports that diabetes mellitus (DM) is the important risk factors for
Alzheimer’s disease (AD). Many researchers have demonstrated that the increment of residence
time of Amyloid precursor protein (APP) at endosome is critical for Aβ production. However, detail
mechanism how DM regulates Aβ processing is still unclear. Therefore, this study investigated the
effect of high glucose on the Aβ producing endosome. Our results using STZ-induced diabetic
mouse, showed that DM upregulated Aβ secretion and activation of endosome. In In vitro results
with mouse hippocampal neuron and SK-N-MC, high glucose increased Aβ production and
enlargement of endosome which were reversed by silencing Rab5a, early endosomal protein. High
glucose increased APP endocytosis which is crucial for endosomal enlargement proved by
pretreatment of dynasore(endocytosis inhibitor) that reversing the effect of high glucose on
endosome. In addition, high glucose increased endocytosis related proteins, such as AP-2 complex
subunit alpha-1 (AP2A1) and Phosphatidylinositol binding clathrin assembly protein (PICALM). And,
silencing of each protein inhibited APP endocytosis, respectively. In addition, high glucose
decreased

endosomal

clearance

through

inhibition

of

fusion

with

autophagosome

by

AMPK/mTORC1 activation. And, high glucose induced enlarged endosome and increased Aβ
secretion were reversed by pretreatment of trehalose and rapamycin, autophagy inducer and
mTOR inhibitor, respectively. In conclusion, high glucose induces endosomal traffic jams through
AP2A1/PICALM-induced

endocytosis

and

AMPK/mTOR-inhibited

upregulating Aβ production.
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[P11-015]
MIR-24-3P REGULATES NEURONAL DIFFERENTIATION THROUGH CONTROLLING
HIPPOCALCIN EXPRESSION
Min-Jeong Kang¹, Shin-Young Park² and Joong-Soo Han¹

¹Graduate School of Biomedical Science and Engineering, Hanyang University, Korea, ²Biomedical
Research Institute, College of Medicine, Hanyang University, Korea

Hippocalcin (HPCA) is a neuron-specific calcium-binding protein dominantly expressed in the
nervous system. In the present study, we demonstrate that HPCA regulates neuronal
differentiation in SH-SY5Y cells. We observed that the expression level of HPCA was increased
during neuronal differentiation. Depletion of HPCA inhibited both neurite outgrowth and
synaptophysin (SYP) expression. On the other hand, overexpression of HPCA enhanced neuronal
differentiation. Interestingly, we also found that the expression of HPCA mRNA was modulated by
miR-24-3p. Using dual-luciferase assay, we found that co-transfection of a plasmid containing
miR-24-3p binding site at 3’ UTR of HPCA gene and miR-24-3p mimic effectively reduced
luminescence activity, which was abolished when miR-24-3p seed sequences at 3’ UTR of HPCA
gene were mutated. miR-24-3p expression decreased during differentiation, suggesting that the
decreased expression level of miR-24-3p might have upregulated mRNA expression of HPCA. As
expected, upregulation of miR-24-3p by miRNA mimic led to HPCA reduction accompanied with
diminished neuronal differentiation. In contrast, downregulation of miR-24-3p by antisense
inhibitor promoted neuronal differentiation as well as levels of SYP. Taken together, these results
suggest that miR-24-3p is an important miRNA that regulates neurite outgrowth and neuronal
differentiation through controlling HPCA expression.

Keyword: Hippocalcin, miR-24-3p, neuronal differentiation, neurite outgrowth, Synaptophysin

[P11-016]
A METHODOLOGICAL STUDY OF OPTICAL TISSUE CLEARING APPLY TO RELATED RESEARCH
IN CENTRAL NERVOUS SYSTEM
Jiwon Woo¹, Yumi Yang¹, Juyoung Kim¹, Haewon Kang¹, Jiwon Song¹, Jeong Yoon Park¹ and Yong
Eun Cho¹

¹Yonsei University College of Medicine, Korea

The biological systems such as the mammalian brain consist of over thousands of distinct cell
types forming highly interconnected functional networks, and coordinated across multiple size
scales, from the subnanoscale of molecules to the macroscale, tissue wide interconnectivity of cell
populations. To understanding how these diverse cells interact to generate system-level responses
is essential for various biological fields. Here we introduce advanced tissue clearing methods for
super resolution imaging of the multiscale organization of intact central nervous tissues. We use
and compare the efficacy of a variety of previously reported mPACT and advanced techniques that
have been used to clear the rodent whole central nervous system (CNS). We evaluated structurefunction relationships in circuits of the whole CNS using improved methods with optimized
passive clarity. We determined the optimal conditions for the passive clarity method that allowed
production of transparent whole CNS by clearing. The optimized clearing method facilitates the
rapid examination of 3D morphological and therapeutic aspects of surgical animal disease models
and can be used to aid in the investigation of medical conditions such as serious neural disease,
malformation and tumorigenesis in mammalian. Our advanced tissue clearing methods suggest
that useful to provide access to stereoscopic multi-scale information that will expand current
understanding of health and disease.

Keyword: Central Nervous System, mPACT, Brain, CLARITY, Tissue Clearing Technique

[P11-017]
RESVERATROL PREVENTS POST-TRAUMATIC STRESS DISORDER-TRIGGERED DEPRESSION-LIKE
BEHAVIORS IN RATS VIA ACTIVATION OF THE SEROTONERGIC SYSTEM
Bombi Lee¹, Riwon Hong¹, Insop Shim¹, Hyejung Lee¹ and Dae-Hyun Hahm¹

¹Kyung Hee University, Korea

Post-traumatic stress disorder (PTSD) is a trauma-induced psychiatric disorder characterized by
impaired fear extinction, hyperarousal, anxiety, depression, and amnesic symptoms that may
involve an imbalance of monoamines in the fear circuit. Resveratrol (RSV) is a natural polyphenol
enriched in polygonum cuspidatum that has diverse biological activities, including potent
anxiolytic-like effects. However, the depression-like effects of RSV and its mechanism of action in
PTSD is not clear. We used the forced swimming test (FST) and open field test (OFT) to examine
the effects of RSV on the depression-like symptoms of rats after exposure to single prolonged
stress (SPS), leading to activation of the serotonergic system. Male Sprague Dawley rats received
RSV (20, 40, and 80 mg/kg, intraperitoneally, once daily) for 14 days after exposure to SPS. Daily
RSV administration significantly reversed depression-like behaviors in the FST, increased the time
spent in the central zone and the number of lines crossed in the OFT, and enhanced the freezing
response to contextual fear conditioning. RSV increased SPS-induced decreases in 5-HT tissue
levels in the hippocampus, amygdala and striatum. These findings indicate that RSV has an
antidepressant effect in rats subjected to SPS and may be an effective natural preparation for the
treatment of PTSD.

Keyword: Resveratrol, Post-traumatic stress disorder, Depression, Single prolonged stress,
Serotonin

[P11-018]
ARYL HYDROCARBON RECEPTOR MODULATOR ALPHA-NAPHTHOFLAVONE INDUCES
APOPTOSIS THROUGH ENDOPLASMIC RETICULUM STRESS BY C-SRC MEDIATED GENOMIC
PATHWAY IN HIPPOCAMPAL NEURONAL CELLS
Ah-Ran Yu¹, Chi Yeon Hwang¹, Eui-Ju Yeo² and Insug Kang³

¹Graduate School, Kyung Hee University, Korea, ²School of Medicine, Gachon University, Korea,
³School of Medicine, Kyung Hee University, Korea

α-Naphthoflavone (αNF) is known as a modulator of aryl hydrocarbon receptor. In the present
study, we investigated the molecular mechanisms of the cytotoxic effects of αNF in HT22 mouse
hippocampal neuronal cells. αNF induced apoptotic cell death, activation of caspase-12 and -3,
and expression of endoplasmic reticulum (ER) stress-associated proteins, including CHOP.
Inhibition of ER stress reduced αNF-induced cell death. αNF induced accumulation of ROS and
that the anti-oxidant (NAC reduced αNF-induced cell death and CHOP expression. αNF induced
activation of MAPKs such as JNK, p38, and ERK, and inhibition of MAPKs reduced αNF-induced
cell death and CHOP expression. We aldo found that αNF induced activation of c-Src and
inhibition of c-Src reduced αNF-induced cell death and MAPKs activation. The inhibition of AHR
reduced αNF-induced cell death and CHOP expression. We then showed that αNF induced AHR
transactivation and inhibition of c-Src and MAPKs reduced αNF-induced transactivation. Moreover,
we also found that ARNT as well as CYP1A1 knockdown reduced αNF-induced cell death. Taken
together, these findings suggest that an AHR modulator αNF induces apoptosis through ER stress
in hippocampal neuronal cells.

Keyword: alpha-Naphthoflavone, Apoptosis, ER stress, MAPK, aryl hydrocarbon receptor

[P11-019]
LRRK2 KINASE ACTIVITY INDUCES MITOCHONDRIAL FISSION IN MICROGLIA AND
MODULATES NEUROINFLAMMATION
Ilhong Son¹, Dong Hwan Ho¹, Hee-Seok Kweon², Hyung-Gun Kim³ and Wongi Seol¹

¹Sanbon Medical Center, College of Medicine, Wonkwang University, Korea, ²Korea Basic Science
Institute, Korea, ³College of Medicine, Dankook University, Korea

Leucine-rich repeat kinase 2 (LRRK2) mutation is a common genetic cause of Parkinson’s disease,
a neurodegenerative disease. G2019S, the most prevalent LRRK2 mutation, increases its kinase
activity. LRRK2 is also known to regulate microglial morphology and inflammatory response in
addition to its regulatory functions for vesicle trafficking, neurite outgrowth, protein degradation
and autophagy in neurons. Down-regulation of LRRK2 expression and inhibition of its kinase
activity can attenuate microglia activation and reduce TNFα release. In addition, LPS treatment
increases mitochondrial fission in microglia and macrophage. We hypothesized that G2019S
mutation of LRRK2 could mediate neuroinflammation and mitochondrial dynamics. G2019S
transgenic (TG) mouse and murine microglia BV2 cells transfected with G2019S LRRK2 were used
to investigate their mitochondrial morphologies and expression levels of related proteins. Length
and number of microglial process in TG were also analyzed. Mitochondrial fission enhanced by
LPS treatment was rescued by treatment with GSK2578215A, a LRRK2 kinase inhibitor, in BV2 cells.
Rat primary microglia also showed that increased Drp1 levels by LPS treatment was alleviated by
administration of GSK2578215A. Transient expression of G2019S LRRK2 in BV2 cells significantly
increased Drp1 expression level base on Western blot assay. TNFα release was also increased in
BV2 cells transfected with G2019S LRRK2. Such increase was abolished by treatment with
GSK2578215A. Microglia of G2019S TG mice showed increased mitochondrial fission and shortage
of microglial processes compared to microglia from their littermates. Interestingly, levels of
proteins related to neuroinflammatory symptoms and mitochondrial fission such as TNFα, CD68
and Drp1 were higher in brain lysates of TG mice compared to those in their littermates for old,
but not young mice. LRRK2 could promote microglial mitochondrial alteration in a kinase activitydependent manner, which may stimulate pro-inflammatory responses. Such cellular mechanism in
microglia might be a potential target to develop PD therapy.

Keyword: Parkinson’s disease, LRRK2, microglia, mitochondrial fission, Neuroinflammation

[P11-020]
OXIDIZED DJ-1 LEVELS IN URINE SAMPLES AS A PUTATIVE BIOMARKER FOR PARKINSON’S
DISEASE.
Ilhong Son¹, Jihoon Jang², Soyeon Jeong¹, Sunk Ik Lee¹, Wongi Seol¹, Hyemyung Seo² and Dong
Hwan Ho¹

¹Sanbon Medical Center, College of Medicine, Wonkwang University, Korea, ²Hanyang University,
Korea

Parkinson’s disease (PD) is the second most common neurodegenerative disease. Oxidative stress
is the most critical risk factor for neurodegenerative diseases, including Alzheimer’s disease (AD)
and Huntington’s disease (HD). Numerous reports have demonstrated that oxidative stress
aggravates cytotoxicity in dopaminergic neurons and accelerates the formation of protein
inclusions. In addition, oxidative stress, such as 4-hyroxynonenal (HNE), oxidized protein and
Dopamine quinone, are related to PD progression. DJ-1 is a PD-causative gene and it plays a
pivotal role as a sensor and eliminator of oxidative stress. Several studies have shown that
oxidized DJ-1 (OxiDJ-1) formation is induced by oxidative stress. Hence, previous studies suggest
that oxidized DJ-1 could be a biomarker for PD. We previously reported higher DJ-1 levels in
Korean male PD patient urine exosomes than male non-PD controls. We speculate that OxiDJ-1
levels in PD patient urine might be higher than that in non-PD controls. In this study, we
established an ELISA for OxiDJ-1 using recombinant DJ-1 treated with H2O2. Using Western blot
assay and ELISA, we confirmed an increase of OxiDJ-1 from HEK293T cells treated with H2O2.
Using our ELISA, we observed significantly higher, 2-fold, OxiDJ-1 levels in the urine of Korean
PD-patients than in non-PD controls.

Keyword: Parkinson’s disease (PD), Oxidative stress, Oxidized DJ-1, Patients’ urine, ELISA

[P11-021]
LRRK2 REGULATES AUTOPHAGY BY MEDIATING PHOSPHORYLATION OF LEUCYL-TRNA
SYNTHETASE (LRS).
Ilhong Son¹, Dong Hwan Ho¹, Daleum Nam¹, Hyejung Kim¹, Janghwan Kim², Hyuna Sim², Hyung
Gun Kim³ and Wongi Seol¹

¹Wonkwang University, Korea, ²Korea Research Institute of Bioscience and Biotechnology, Korea,
³Dankook University, Korea

Leucine-rich repeat kinase 2 (LRRK2) is the major causal gene of Parkinson’s disease (PD). LRRK2
protein regulates various phenotypes including autophagy, neurite outgrowth and vesicle
trafficking. Leucyl-tRNA synthetase (LRS) catalyzes leucine attachment to tRNALeu and activation
of mTORC1 (mammalian target of rapamycin complex 1). Down-regulation of LRS induces
autophagy. We investigated whether LRRK2 and LRS associate each other to regulate autophagy.
Interaction of the two endogenous proteins was evident when LRS in dopaminergic neuronal SHSY5Y cells was immunoprecipitated. An in vitro kinase assay demonstrated LRS phosphorylation
by LRRK2. Mutation studies implicated the T293 site in the TXR motif, a putative LRRK2
phosphorylation motif, as a phosphorylation site of LRS. The T293 is present in the LRS editing
domain and conserved among various species. Increase of phospho-Thr in the LRS TXR motif was
confirmed in dopaminergic cells overexpressing G2019S, and dopaminergic neurons differentiated
from human induced pluripotent stem (iPS) cells of a G2019S carrier. The specific phosphorylation
of LRS was decreased by cellular treatment with GSK 2578215A, a LRRK2-specific kinase inhibitor.
Compared to the wild type, phosphomimetic T293D displayed lower leucine bindings when
incubated with isoleucine, suggesting that a defective editing function of LRS impedes removal of
isoleucine bound to LRS. Ectopic expression of T293D LRS in dopaminergic cells increased the
levels of GRP78/BiP endoplasmic reticulum stress marker as well as LC3B-II and p62 proteins. The
same model displayed increased intracellular

-synuclein aggregates when

-synuclein fibrils

were treated. Increase of GRP78 and phospho-LRS was also observed in dopaminergic neurons
differentiated from induced pluripotent stem cells of a G2019S carrier. The GRP78/BiP level was
also increased in SH-SY5Y cells over-expressing G2019S, but decreased by treatment of GSK
2578215A. The LC3B, GRP78/BiP and p62 protein levels were increased in G2019S transgenic mice.
Increase of LC3B puncta was also observed in the cells ectopically expressing T293D LRS.
Combined, the data suggest that LRRK2-mediated LRS phosphorylation impairs autophagy by
increasing protein misfolding and endoplasmic reticulum stress mediated by the LRS editing
defect.

Keyword: LRRK2, LRS, autopahgy, ER stress, GRP78/BiP

[P11-022]
ALPHA-SYNUCLEIN INDUCES KINASE ACTIVITY OF LEUCINE RICH-REPEAT KINASE 2 (LRRK2)
VIA TLR2
Ilhong Son¹, Jihoon Jang², Daleum Nam¹, Wongi Seol¹ and Dong Hwan Ho¹

¹Sanbon Medical Center, College of Medicine, Wonkwang University, Korea, ²Hanyang University,
Korea

Leucine rich-repeat kinase 2 (LRRK2) is a responsible gene for pathogenesis of Parkinson’s disease
(PD). However, the mechanism of LRRK2-mediated PD pathology is still elusive. Up-regulated
kinase activity of LRRK2 in neuron has been suggested as a pathological role in PD progression.
This feature was also reported in microglia treated with LPS, and Toll-Like Receptor 4 (TLR4)mediated
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Neuroinflammation is known as a culprit of PD pathogenesis. Especially, increased release of proinflammatory cytokine, including TNFα, IL-1β and IL-6, aggravates neuronal toxicity. Previous
studies revealed that neuroinflammation was provoked by α-synuclein (α-syn), which is a major
content of Lewy bodies and Lewy neurites. Neuron-released α-syn increased neuroinflammatory
responses via TLR2 in microglia and recombinant α-syn oligomer also promotes astroglia
activation. Interestingly, other studies showed that cross-breed mice between mutant α-syn and
G2019S LRRK2 induced microglia activation. So, we assumed that neuron-released α-syn also
could activate LRRK2 kinase activity via TLR2. We confirmed that Pam3CSK4 (P3C4), a ligand for
TLR2, increased pS935 LRRK2 levels in BV2 cell, mouse microglia cell line, and LRRK2 kinase
inhibitor (GSK2578215A) treatment alleviated induced pS935 LRRK2 levels by P3C4. And
recombinant α-syn oligomer which functions as a TLR2 ligand, but not PBS or monomer α-syn,
increased pS935 LRRK2 levels, and treatment of LRRK2 kinase inhibitor diminished increase of
pS935 LRRK2. In addition, when conditioned media from differentiated SH-SY5Y cells transfected
with Flag-tagged α-syn (αS-CM) was treated onto BV2 cells, it induced pS935 LRRK2 level
compared to that of vector transfected conditioned media. Co-treatment of LRRK2 kinase inhibitor
with αS-CM dramatically mitigated pS935 LRRK2 levels, and treatment of αS-CM in which α-syn
was removed by immunoprecipitation of Flag-tag antibody (IPed-CM) showed decrease of aS-CMmediated pS935 LRRK2 activation. We confirmed that released TNFα level was increased by P3C4,
α-syn oligomer or αS-CM, and administration of LRRK2 kinase inhibitor or IPed-CM treatment
reduced TNFα release in BV2. Distinct change of pS935 LRRK2 levels were reproduced by TLR2-

sitmulating condition, including P3C4 and αS-CM, or co-treatment of LRRK2 kinase inhibitor in rat
primary microglia, and we also observed the correlation between intensities of CD68, a marker of
activated microglia, and pS935 LRRK2 levels. These evidences would provide that the regulation of
LRRK2 kinase activity might be helpful for the α-synucleinopathy-linked neuroinflammation.
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[P11-023]
A NOVEL RED-SHIFTED EXCITATORY CHANNELRHODOPSIN WITH MULTIPLE PROPERTIES
ENABLING MARKEDLY IMPROVED INTEGRATION OF CA2+ IMAGING WITH OPTOGENETIC
CONTROL.
Yoon Seok Kim¹, Masatoshi Inoue¹, Charu Ramakrishnan¹, Hideaki Kato¹ and Karl Deisseroth¹

¹Stanford University, USA

A rapidly-evolving goal of modern neuroscience is to combine the power of optogenetic activitycontrol with the information on specific activity patterns that is accessible via genetically encoded
fluorescent activity-sensors. This goal has been challenging to fully achieve, due in part to the
overlapping spectra of actuators and sensors. Here, we report a novel excitatory channelrhodopsin
(ChR) nicknamed here ‘MO20’ that was discovered through sequence analysis and biophysical
characterization of rhodopsin-like proteins from over 600 microbial organisms. MO20 showed
robust excitation by redshifted light in the range of λ ~ 585-650nm, suitable for compatibility with
GFP-based activity sensors with minimal optical cross-talk. Peak photocurrent values under orange
(λ ~ 585nm) and red (λ ~ 650nm) light were 4.5±0.6 and 1.0±0.16 nA, respectively; these values
were significantly higher than for previously characterized red-shifted ChRs under the same
illumination conditions when tested in parallel. Speed was also suitable; MO20 exhibited more
than 90% spiking fidelity in trains at frequencies up to 40Hz (orange light); and action potentials
could be readily induced in neurons with orange light with irradiance values down to
0.005mW/mm2. In a neuronal culture imaging setting with the Ca2+ sensor GCaMP6m, MO20
showed 10-fold faster rise-and-decay Ca2+ signal kinetics and significantly higher fluorescent
signal amplitude than the leading red-shifted ChRs. This striking difference likely relates to
reduced spectral overlap between opsin and sensor, faster channel kinetics, larger photocurrent,
and pH independence. These unprecedented biophysical properties define a tool for more
powerful and precise probing of neuronal function via integration activity sensors and actuators.
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[P11-024]
CAPSAICIN UPREGULATES HDAC2 VIA TRPV1 AND IMPAIRS NEURONAL MATURATION IN
MICE
Sung Eun Wang¹, Seung Yeon Ko¹, Yong-Seok Kim¹, Sungsin Jo², Seung Hoon Lee¹, Sung Jun
Jung¹ and Hyeon Son¹

¹Graduate School of Biomedical Science and Engineering, Hanyang Biomedical Research Institute,
Hanyang University, Korea, ²Hanyang University Hospital for Rheumatic Disease, Korea

Transient receptor potential vanilloid 1 (TRPV1), a non-selective cation channel involved mainly in
pain sensation, affects mood and neuroplasticity in the brain, where its role is poorly understood.
Here, we show that whether capsaicin (8-methyl-N-vanillyl-trans-6-nonenamide), an agonist of
TRPV1, induces chromatin remodeling and thereby alters gene expression related to synaptic
plasticity. We found that capsaicin treatment resulted in upregulation of histone deacetylase 2
(HDAC2) in the mouse hippocampus and HDAC2 enrichment at Psd95, synaptophysin, GLUR1,
GLUR2 promoters. Hippocampal knockdown of HDAC2 induced expression of Synapsin I and
blocked the detrimental effects of capsaicin on Synapsin I expression in mice, suggesting the role
of HDAC2 in regulation of capsaicin-induced Synapsin I expression. Collectively, our findings
indicate the role of HDAC2 in capsaicin-induced transcriptional regulation of synaptic molecules,
supporting the view that HDAC2 is a molecular link between TRPV1 activity and synaptic plasticity.
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[P11-025]
VITAMIN D-BINDING PROTEIN-EMBEDDED PLGA NANOPARTICLES ALLEVIATES Aβ INDUCED
PATHOLOGY IN AN ANIMAL MODEL OF ALZHEIMER'S DISEASE
Seong Gak Jeon¹, Ju-Ye Ro², Moon-Yong Cha³, Kyoung Ah Kim¹, Tae Hyoung Kim¹, Ki Chang Song¹,
Jwa-Jin Kim² and Minho Moon¹

¹Konyang University, Korea, ²Chungnam National University, Korea, ³California Institute of
Technology, Korea

The accumulation and aggregation of amyloid beta (Aβ) peptide is regarded as the most prime
cause of Alzheimer's disease (AD) pathogenesis. Vitamin D-binding protein (DBP) can alleviate the
Aβ accumulation and aggregation. Remarkably, the biocompatible polymer poly (lactic acid-coglycolic acid) (PLGA) can load a variety of therapeutic agents and control the rate of loaded
material. In addition, the release rate of the loaded drug can be controlled by coordinating the
composition of PLGA, it allows to modify the characteristics of drugs such as half-life and
persistence. To examine the therapeutic effects of DBP-embedded PLGA nanoparticles in 5XFAD
mice, PLGA was incorporated with DBP as a carrier and DBP-PLGA was synthesized and
characterized. Using thioflavin-T assay, we investigated that DBP-embedded PLGA significantly
reduced the Aβ aggregation in vitro. Furthermore, by using thioflavin-S staining and 4G8
immunohistochemistry, we observed that intravenous administration of the DBP-PLGA significantly
mitigated the accumulation of Aβ plaques in the brain of 5XFAD mice. DBP-embedded PLGA also
alleviated Aβ-mediated neuroinflammation and neuronal loss in 5XFAD mice. In addition, the
injection of DBP-PLGA restores the cognitive decline in 5XFAD mice. These results suggest that
PLGA can be a useful carrier to preventing degradation for rapidly degrading drugs and DBPembedded PLGA could be a therapeutic candidate for AD.

Keyword: Alzheimer’s disease, Vitamin-D binding protein, PLGA, 5XFAD mice, Amyloid beta

[P11-026]
UNCARIA RHYNCHOPHYLLA AMELIORATES AΒ DEPOSITION AND AΒ-MEDIATED PATHOLOGY
IN 5XFAD MICE
Yuon Jeong¹, Soo Jung Shin¹, Seong Gak Jeon¹, Sujin Kim¹, Seong-Kyung Lee¹, Jwa-Jin Kim² and
Minho Moon¹

¹College of Medicine, Konyang University, Korea, ²School of Medicine, Chungnam National
University, Korea

The pathological hallmark of Alzheimer’s disease (AD) is the abnormal aggregation of amyloid
beta (Aβ) proteins. Uncaria rhynchophylla (UR), one of the Uncaria species, has long been used to
treat neurodegenerative disease. Especially, it has been reported that UR inhibits aggregation of
Aβ in vitro. However, little is known about the histological effects of the treatments of UR on the
Aβ pathology in AD mouse model. In the present study, we investigate the effect of UR using
histochemical analysis in the cerebral cortex and subiculum of 5XFAD mice. We demonstrated that
treatment of UR effectively inhibited Aβ aggregation and accumulation using thioflavin t assay
and histological staining. Moreover, Immunofluorescence staining showed that administration of
UR attenuated gliosis and neurodegeneration. Furthermore, UR treatment promoted adult
hippocampal neurogenesis. These results indicate that UR alleviates Aβ deposition and Aβmediated pathology of 5XFAD mice, suggesting the potency of UR as a preventive and
therapeutic agent to AD.

Keyword: Alzheimer’s disease, Uncaria rhynchophylla, Amyloid beta, Neuroinflammation, Adult
hippocampal neurogenesis

[P11-027]
JOWISEUNGCHUNGTANG EFFECTIVELY INHIBITS AMYLOID-Β AGGREGATION IN 5XFAD MICE
Soo Jung Shin¹, Yuon Jeong¹, Seong Gak Jeon¹, Sujin Kim¹, Seong-Kyung Lee¹, Yong Ho Park¹,
Jwa-Jin Kim² and Minho Moon¹

¹College of Medicine, Konyang University, Korea, ²School of Medicine, Chungnam National
University, Korea

Alzheimer’s disease is the most prevalent aging-related neurodegenerative disease, which
accompanies memory loss and cognitive dysfunction. The major therapeutic approaches include
inhibiting the production and aggregation amyloid-β protein (Aβ). Recently, medicinal herbs are
widely used to treat diseases which are not known well its pathologic mechanism. We investigated
the effect of Aβ anti-aggregation with the treatment of Jowiseungchungtang (JWS) in vitro. And
then, to investigate the effects of JWS in vivo, we treated JWS in 5XFAD mice which are well
known AD model mice. The results showed that JWS have significant effects in reduction of Aβ
deposition, neuroinflammation, and neuronal cell death as well as neurogenesis in deep cortical
layers of 5XFAD mice. This suggests that JWS prevents Aβ-induced pathology and promotes adult
hippocampal neurogenesis in the AD patients.

Keyword: Alzheimer’s disease, Amyloid-β, Jowiseungchungtang, 5XFAD mice

[P11-028]
ROLIPRAM, A PDE-IV INHIBITOR PROTECTS AGAINST EXPERIMENTAL PARKINSONISM IN
MICE
Nitin Kumar¹ and Rk Khanna¹

¹Vivekananda Global University, India

Background: Parkinson’s disease (PD) is a neurodegenerative disease and a movement disorder
characterized by loss of dopaminergic neurons in the substantia nigra causing dopamine
depletion in the striatum. Neurodegeneration in PD occurs due to multiple pathways including
oxidative stress, mitochondrial damage, protein aggregation. Parkinson’s disease is accompanied
by the symptoms, tremor, bradykinesia, rigidity, stooped posture and instability. The disease
progresses slowly and may ultimately produce complete akinesia. The neuropathology of the
disease is based on the depigmentation and cell loss in the dopaminergic nigrostriatal tract of the
brain with the corresponding decrease in the striatal dopamine concentration and the presence of
eosinophilic inclusions called Lewy bodies. Objectives: Rolipram, a specific inhibitor of the
phosphodiesterase IV (PDE IV), has recently been shown to exert neuroprotective effects in an
Alzheimer transgenic mouse model and in hypoxic-ischemic damage in the rat brain. It activates
the cAMP-dependent protein kinase (PKA)/cAMP regulatory element-binding protein (CREB)
signaling pathway and it inhibits inflammation. Effective neural transmission at the dopaminergic
terminals in the striatum is regulated by the cAMP/PKA signaling cascade at the pre- and
postsynaptic regions, which is compromised by the severe loss of dopamine from the striata of
Parkinson’s disease patients. The cAMP mediated signaling is regulated by the activity of cyclic
nucleotide phosphodiesterases (PDE) that cleave the second messenger. In the present study, we
tested
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parkinsonism in mice. Methods: Experimental animal is muscular weighing 25–30 g of 4–5-monthold. The drug was given four times at 12 h intervals by gavation (25–100 mg/kg) in animals made
parkinsonian following two doses of MPTP (30 mg/kg, i.p.). Control mice were injected with the
same volume of pure DMSO. MPTP-induced striatal dopamine depletion was significantly
attenuated by higher dose of rolipram. MPTP-induced catalepsy and akinesia, as well as loss in
swim ability, were blocked dose-dependently by rolipram. Brain was used for biochemical and
histopathological study. Results: Present study further shows that rolipram can dose-dependently

attenuate both in vitro hydroxyl radical production in a Fenton-like reaction, and also ex vivo 1methyl-4-phenylpyridinium (MPP+)-induced hydroxyl radical generation in isolated mitochondria.
These results indicate that the observed neuroprotective effects of rolipram stem from its
significant antioxidant action. Conclusions: The preliminary results suggest that rolipram is a
neuroprotector, and mechanism other than lipid lowering action could be the basis of this effect.
Present data show a neuroprotective effect of the PDE IV specific inhibitor rolipram against
dopaminergic neuron degeneration, suggesting that PDE IV inhibitors might be a potential
treatment for Parkinson's disease.

Keyword: Rolipram, phosphodiesterase IV, Parkinson’s disease, Neurodegeneration, mice

[P11-029]
NEUROPROTECTIVE ROLE OF 17Β ESTRADIOL AGAINST AMYLOID BETA NEUROTOXICITY IN
SYNAPTOSOMES OF AGING FEMALE RATS
Pardeep Kumar¹ and Nz Baquer¹

¹Jawaharlal Nehru University, India

Alzheimer’s disease (AD) is the most common form of dementia in the elderly. AD is characterized
by the presence of amyloid plaques which are formed from deposits of β-amyloid protein (Ab).
Accumulation of oligomeric Ab in the brain contributes to neuronal dysfunction and ultimately
leads to neurodegeneration. These changes increase during menopausal condition in females
when the level of estradiol is decreased. The aim of the present study was to determine the effect
of neuropeptide, neurokinin B (NKB) and amyloid beta fragment Aβ (25-35) on 17β estradiol (E2)
treated aging female rat brain of 3 months (young), 12 months (adult) and 24 months (old) age
groups. Methods: The aged rats (12 and 24 months old) (n= 8 for each group) were given
subcutaneous injection of 17b-estradiol (0.1 µg/g body weight) daily for one month. After 30 days
of hormone treatment, experimental animals of all the groups were sacrificed and brains were
isolated for further study. Synaptosomes were incubated with NKB, Aβ (25–35) and NKB+ Aβ (25–
35) in a microfuge tubes at 37˚C for 60 min in a shaking water bath with 0.1, 1 and 5 µM
concentration of each of the peptides in all age groups of control and estradiol treated rats.
Aging brain function were assayed by measuring the activities of antioxidant enzymes,
monoamine oxidase (MAO), membrane bound ATPases, intracellular calcium levels and lipid
peroxidation in presence of neuropeptides. The results obtained in the present work revealed that
increased activities of antioxidant enzymes, membrane bound ATPases and decrease in level of
calcium levels , MAO actiivty and lipid peroxidation in presence of NKB and combined NKB and
Aβ in vivo estradiol (E2) treated aging rat brain. NKB treatment reversed the beneficial in
preventing some of the age related changes in the brain. An in vitro incubation of E2 treated
synaptosomes with Aβ showed toxic effects on all the parameters, while NKB showed stimulating
effects and the combined NKB and Aβ showed a partial effects as compared to Aβ (25-35) and
NKB alone. Present study elucidates an antioxidant, neuromodulatory and neuroprotective role of
tachykinin peptide NKB against the beta amyloid induced toxicity in E2 treated female rats. NKB
treatment reversed the beneficial in preventing some of the age related changes in the brain.

Keyword: Alzheimer’s disease, neurodegeneration, 17b-estradiol, Synaptosomes, antioxidant
enzymes

[P11-031]
THERAPEUTIC EFFECT OF NEUROPEPTIDE Y IN NEURODEGENERATION
Do Yeon Lee¹, Kweon Yu² and Kyu-Sun Lee²

¹KISTI, Korea, ²KRIBB, Korea

The unfolded protein response (UPR) is an evolutionarily conserved adaptive reaction that
increases cell survival under endoplasmic reticulum (ER) stress conditions. ER stress–associated
neuronal cell death pathways play roles in the pathogenesis of neurodegenerative diseases,
including Alzheimer’s, Parkinson’s, and Huntington’s disease. Neuropeptide Y (NPY) has an
important role in neuroprotection against neurodegenerative diseases. In this study, we
investigated whether NPY has a protective role in ER stress–induced neuronal cell death in SK-NSH human neuroblastoma cells. An ER stress–inducing chemical, tunicamycin, increased the
activities of caspase-3 and -4, whereas pretreatment with NPY decreased caspase-3 and -4
activities during the ER stress response. In addition, NPY suppressed the activation of three major
ER stress sensors during the tunicamycin-induced ER stress response. NPY-mediated activation of
PI3K increased nuclear translocation of XBP1s, which in turn induced expression of Grp78/BiP.
Taken together, our data indicated that NPY plays a protective role in ER stress–induced neuronal
cell death through activation of the PI3K–XBP1 pathway, and that NPY signaling can serve as
therapeutic target for ER stress–mediated neurodegenerative diseases.
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[P11-032]
THE MICROCEPHALY GENE WD40-REPEAT PROTEIN 62 (WDR62) REGULATES CILIA
FORMATION IN EMBRYONIC MICE BRAINS AND MOUSE EMBRYONIC FIBROBLASTS.
Belal Shohayeb¹, Uda Ho¹, Yvonne Yeap¹ and Dominic Ng¹

¹The University of Queensland, Australia

Cilia are microtubule-based structures (axonemes) that extend from centrioles (basal bodies),
which are also principal components of centrosomes. Cilia project from the cell body and perform
critical sensory and signalling functions that are required for normal development and tissue
homeostasis. Ciliary defects cause myriad diseases in humans collectively known as ciliopathies.
WD40-Repeat Protein 62 (WDR62) is a centrosome and microtubule-associated signalling protein
that is genetically linked to the autosomal recessive condition of primary microcephaly.
Interestingly, wdr62 mutations cause CNS malformations, behavioural and learning disorders that
overlap with ciliopathies. The molecular and cellular basis of WDR62 functions in brain formation
and whether this involves regulation of the primary cilium remains undefined. Our current study
utilized a wdr62 CRISPR null mouse line, from which we also cultured mouse embryonic
fibroblasts (MEFs) and synchronized them in Gο phase. We characterized a cranial-facial defect in
20% of wdr62 CRISPR null embryos collected at E17.5, which was indicative of a ciliopathy. We
further determined that WDR62 depletion reduced cilia length and percentage if ciliated cells in
both MEFs and mouse embryonic brains. We found more phenotypic changes in cilia structure
such as remnant cilia, branched and double cilia from the same basal body. The double cilia
phenotype indicates that there is a mother centriole separation problem. We confirmed that by
staining MEFs with CEP170, a mother centriole marker. We found about 15% of the cells with 2
mother centrioles either attached or in a close proximity. We have further manifested that CPAP
and WDR62 signal together in regulating cilia formation. Thus, our studies show that WDR62 has
a novel role in regulating cilia formation in embryonic mouse brain and MEFs, which could
contribute to WDR62 role in brain development.
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[P11-033]
WILDTYPE TDP-43 FUNCTIONS IN DNA REPAIR BUT THIS PROCESS IS PERTURBED IN ALS
Anna Konopka¹, Shafi Jamali¹, Prachi Mehta¹, Adam Walker¹ and Julie D. Atkin¹

¹Macquarie University, Australia

Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative disease that selectively affects
motor neurons. TAR DNA-binding protein 43 (TDP-43) is a DNA/RNA-binding protein which
normally functions in transcription and splicing. Pathological forms of TDP-43 are present in
almost all patient in motor neurons and mutations in TDP-43 are also found in familial ALS.
Increasingly, induction of DNA damage and activation of the DNA damage response (DDR) are
implicated in the pathogenesis of ALS, but the underlying mechanisms remain unknown. Doublestranded breaks (DSBs) are amongst the most cytotoxic lesions to DNA, and in post mitotic
neurons, these are repaired primarily by error prone non-homologous end joining (NHEJ). Fused
in Sarcoma (FUS) is a protein with striking structural and pathological similarities to TDP-43, and
recently FUS was shown to mediate DNA repair processes. However, it remains unclear whether
TDP-43 also shares a similar function with FUS. In this study, we investigated whether TDP-43
functions in DNA repair and if this process is perturbed in ALS. In NSC-34 motor neuron-like cells
and primary cortical neurons, we found that over-expression of TDP-43 prevented the induction of
DNA damage foci in cells treated with hydrogen peroxide or etoposide, and that NHEJ was more
efficient in these cells compared to controls. However, in contrast, TDP-43 ALS associated mutants
lost this function. These results therefore indicate that TDP-43 normally functions in NHEJ during
DNA repair, but this function is lost in ALS. Consistent with this notion, DNA damage was
detected by us in TDP-43 rodent models of ALS and this damage increased as disease progressed.
Additionally, we found that induction of DNA damage in TDP-43 expressing cells, promotes TDP43 mislocalization to cytoplasm and stress granules formation - processes that are considerated as
an initial stage of TDP-43 aggregates formation in ALS. This study therefore demonstrates that
TDP-43 performs a protective role in NHEJ and hence DNA repair, whereas ALS-associated TDP-43
mutants lose this function, and it implicates DNA damage in the pathogenesis of TDP-43associated ALS.
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[P11-034]
NEURONAL NOS INDUCES NEURONAL DIFFERENTIATION THROUGH A PKCΑ-DEPENDENT
GSK3Β INACTIVATION PATHWAY IN HIPPOCAMPAL NEURAL PROGENITOR CELLS
Shin-Young Park¹, Min-Jeong Kang¹ and Joong-Soo Han¹

¹Hanyang University, Korea

We investigated the role of neuronal nitric oxide synthase (nNOS) in the neuronal differentiation
of neural progenitor cells (NPCs) from hippocampi of E16.5 rat embryos. The production of nitric
oxide (NO) and nNOS expression increased markedly during neuronal differentiation as did the
expression of neurotrophin-3 (NT3), neurotrophin-4/5 (NT 4/5), and synapsin I. nNOS siRNA or the
nNOS inhibitor, 7-nitroindazole (7-NI), decreased expression of the neurotrophins and synapsin I,
and suppressed neurite outgrowth. These results suggest that nNOS plays a critical role in
neuronal differentiation of hippocampal NPCs. nNOS-mediated neuronal differentiation is
controlled by calcineurin since cyclosporin A (CsA), a calcineurin inhibitor, decreased nNOS
activation and NO production, and inhibited neurite outgrowth. We found that inactivation of
glycogen synthase kinase-3 beta (GSK3β) resulting from activation of protein kinase C alpha (PKCα)
is involved in the nNOS-mediated neuronal differentiation. Moreover, lithium chloride (LiCl), a
GSK3β inhibitor, increased neuronal differentiation by inhibiting the proliferation of NPCs. Taken
together, these results suggest that neuronal differentiation is dependent on calcineurin-mediated
activation of nNOS; this induces PKCα-dependent inactivation of GSK3β, which leads to inhibition
of the proliferation of hippocampal NPCs.
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[P11-035]
HIPPOCALCIN PROMOTES NEURONAL DIFFERENTIATION AND INHIBITS ASTROCYTIC
DIFFERENTIATION IN NEURAL STEM CELLS.
Shin-Young Park¹, Min-Jeong Kang¹, Yun Young Lee¹ and Joong-Soo Han¹

¹Hanyang University, Korea

Hippocalcin (HPCA) is a calcium-binding protein that is restricted to nervous tissue and
contributes to neuronal activity. Here we report that, in addition to inducing neurogenesis, HPCA
inhibits astrocytic differentiation of neural stem cells. It promotes neurogenesis by regulating
protein kinase Cα (PKCα) activation by translocating to the membrane and binding to
phosphoinositide-dependent protein kinase 1 (PDK1), which induces PKCα phosphorylation. We
also found that phospholipase D1 (PLD1) is implicated in the HPCA-mediated neurogenesis
pathway; this enzyme promotes dephosphorylation of signal transducer and activator of
transcription 3 (STAT3[Y705]), which is necessary for astrocytic differentiation. Moreover, we found
that the SH2-domain-containing tyrosine phosphatase 1 (SHP-1) acts upstream of STAT3.
Importantly, this SHP-1-dependent STAT3-inhibitory mechanism is closely involved in neurogenesis
and suppression of gliogenesis by HPCA. Taken together, these observations suggest that HPCA
promotes neuronal differentiation through activation of the PKCα/PLD1 cascade followed by
activation of SHP-1, which dephosphorylates STAT3(Y705), leading to inhibition of astrocytic
differentiation.

Keyword: hippocalcin (HPCA), Neural Stem cells, Phospholipase D1 (PLD1), SH2-domain-containing
tyrosine phosphatase-1 (SHP-1), signal transducers and activator of transcription 3 (STAT3)

[P11-036]
DRP1-MEDIATED MITOCHONDRIAL FRAGMENTATION VIA CDK5/P25 SIGNAL PATHWAY IN
MPTP-INDUCED PARKINSON’S DISEASE MODEL OF NON-HUMAN PRIMATE
Junghyung Park¹, Jincheol Seo¹, Yeung Bae Jin¹ and Sang-Rae Lee¹

¹Korea Research Institute of Bioscience and Biotechnology, Korea
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neurodegenerative disease including Parkinson’s disease (PD). Mitochondria continually repeats
fuse and divide process, and these mitochondrial dynamics involved in maintaining of
mitochondrial homeostasis. Impaired balance of mitochondrial fission and fusion could potentially
trigger accumulating mitochondrial dysfunction. Excessive mitochondrial fragmentation in
dopaminergic neuron is one of the pathology of PD. Therefore, we investigated mitochondrial
dynamics in substantia nigra of MPTP-induced non-human primate PD models. We found that
mitochondrial fission protein, Drp1 phosphorylation level is increased in MPTP-injected group. We
also determined activation level of Cdk5, ERK, and GSK3β, which are regulating proteins of Drp1
phosphorylation. Our results showed that p25/p35, activators of Cdk5 was increased in MPTPinduced group. Therefore, we suggested that Cdk5 signal pathway, not ERK and GSK3β is
activated in MPTP-induced group. Overall, our findings suggested that mitochondrial fission in
substantia nigra of MPTP-induced non-human primate model may be occurred by Drp1
phosphorylation via Cdk5/p25 pathway.

[P11-037]
A BETA-ARYLAMINE NEUROTRANSMITTER TRYPTAMINE INDUCES APOPTOSIS AND
ENDOPLASMIC RETICULUM STRESS VIA ARYL HYDROCARBON RECEPTOR AND REACTIVE
OXYGEN SPECIES IN HIPPOCAMPAL NEURONAL CELLS
Yeon Ju Jeong¹, Chi Yeon Hwang¹, Eui-Ju Yeo² and Insug Kang³

¹Graduate School, Kyung Hee University, Korea, ²School of Medicine, Gachon University, Korea,
³School of Medicine, Kyung Hee University, Korea

Tryptamine is a tryptophan metabolite and a beta-arylamine neurotransmitter and is also known
as an agonist of aryl hydrocarbon receptor (AHR). In the present study, we investigated the effects
and mechanism of tryptamine on cell viability in HT22 mouse hippocampal neuronal cells.
Trypatamine induced apoptotic cell death, activation of caspase-12 and -3, and expression of ER
stress-associated proteins, including CHOP. Inhibition of ER stress by salubrinal or by CHOP siRNA
trasnfection, reduced trypatmine-induced cell death. Tryptamine induced accumulation of ROS
and that the anti-oxidant NAC reduced cell death and CHOP expression. We found that
tryptamine decreased mitochondrial membrane potential (MMP) and NAC recovered MMP loss.
Tryptamine induced activation of MAPKs such as JNK, p38, and ERK. We then showed that
inhibition of AHR by an AHR antagonist CH223191 and AHR siRNA transfection reduced
tryptamine-induced cell death and CHOP expression. Tryptamine induced DRE-luciferase activity
and CYP1A1 expression. Finally, we showed that inhibition of monoamine oxidase (MAO) by
phenelzine or by MAO siRNA reduced tryptamine-induced cell death and CHOP expression.
Inhibition of MAO decreased ROS accumulation while it increased DRE-luciferase activity. Taken
together, these findings suggest that tryptamine induces apoptosis through ER stress via aryl
hydrocarbon receptor activation and ROS generation in hippocampal neuronal cells.
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[P11-038]
EFFECT OF FUCOIDAN EXTRACT FROM ECKLONIA CAVA ON OXIDATIVE STRESS-INDUCED
MITOCHONDRIAL DYSFUNCTION IN NEURONAL CELL
Seon Kyeong Park¹, Jin Yong Kang¹, Jong Min Kim¹, Sang Hyun Park¹, Bong Seok Kwon¹, Dae-Ok
Kim², Gun-Hee Kim³ and Ho Jin Heo¹*

¹Division of Applied Life Science (BK21 plus), Institute of Agriculture and Life Science, Gyeongsang
National University, Korea, ²Department of Food Science and Biotechnology, Kyung Hee University,
Korea, ³Departments of Food and Nutrition, Duksung Women’s University, Korea

We evaluated the antioxidant activity and neuronal cell-protective effect of fucoidan extract from
Ecklonia cava (FEC) on hydrogen peroxide (H2O2-induced cytotoxicity in PC-12 and MC-IXC cells
to assess its protective effect against oxidative stress. Antioxidant activities were examined using
the ABTS radical scavenging activity and malondialdehyde (MDA)-inhibitory effect, and the results
showed that FEC had significant antioxidant activity. Intracellular ROS content and neuronal cell
viability were investigated using DCF-DA assay and MTT reduction assay. FEC also showed
remarkable neuronal cell-protective effect compared to vitamin C as a positive control for both
H2O2treated PC-12 and MC-IXC cells. Based on the neuronal cell-protective effects, mitochondrial
function was analyzed in PC-12 cells and FEC significantly restored mitochondrial damage by
increasing the mitochondrial membrane potential (ΔΨm) and ATP levels and regulating the
mitochondrial-mediated proteins (p-AMPK and BAX). Finally, the inhibitory effects against
acetylcholinesterase (AChE), which is a critical hydrolyzing enzyme of the neurotransmitter
acetylcholine (ACh) in the cholinergic system, were investigated (IC50 value = 1.3 mg/mL) and
showed a mixed (competitive/non-competitive) pattern of inhibition. Our findings suggest that
EFC may be used as potential material for oxidative stress-induced neuronal damage by
regulating the mitochondrial function and AChE inhibition.

Keyword: Ecklonia cava, Fucoidan, Oxidative stress, Neuronal cells, Mitochondria

[P11-039]
ACTIVITY-DEPENDENT LOCAL TRANSLATION OF GLUA1 IS REGULATED BY HNRNP A2/B1
Youngseob Jung¹, Ji-Young Seo¹, Hye Guk Ryu¹, Do-Yeon Kim², Kyung-Ha Lee³ and Kyong-Tai Kim¹

¹POSTECH, Korea, ²Kyungpook National University, Korea, ³Daegu Haany University, Korea

AMPA receptor subunit GluA1 is essential for induction of synaptic plasticity. Mounting evidence
demonstrates the regulations of AMPA receptor expression, but underlying molecular mechanisms
of the GluA1 protein synthesis elicited by synaptic activity are not fully understood. Here, we show
that brain-derived neurotrophic factor (BDNF) stimulation results in the increase of GluA1 local
translation. We also demonstrate that heterogeneous nuclear ribonucleoprotein (hnRNP) A2/B1
interacts with GluA1 mRNA and mediates internal translational initiation of GluA1 in hippocampal
neuronal dendrites. Moreover, we directly visualize newly synthesized GluA1 in neuronal
compartments. Furthermore, the BDNF-induced GluA1 local translation as well as GluA1 total and
surface expressions are significantly inhibited in the hnRNP A2/B1 deficient neuron. Taken together,
hnRNP A2/B1-mediated translational regulation of GluA1 mRNA provides novel aspect for activitydependent local expression of AMPA receptor.

Keyword: GluA1, local translation, hnRNP A2/B1, BDNF, activity

[P11-040]
EFFECT OF SELEGILINE (L-DEPRENYL) ON THE POLYAMINE LEVEL AND HIPPOCAMPAL
NEURONAL DAMAGE AFTER TRANSIENT GLOBAL CEREBRAL ISCHEMIA
Hyeon-Joo Jung¹ and Seong-Ryong Lee¹

¹School of Medicine Keimyung University, Korea

Selegiline, also called as L-deprenyl is selective and irreversible monoamine oxidase B inhibitor,
known to have neuroprotective properties. Putrescine, one of polyamine, is thought to be
important in the neuronal cell damage associated with various type of excitatory neurotoxicity. We
examined the effects of selegiline on the changes in putrescine level and neuronal damage after
transient global ischemia in gerbils. Male Mongolian gerbils weighing 65 - 75 g were used in the
experiment. Global ischemia was induced by occlusion of common carotid arteries for 3 min to
observe neuronal injury in hippocampal pyramidal cells. Selegiline group was given 10 mg/kg of
selegiline intraperitoneally immediately after, 3 h and 6 h after global ischemia. Treated animals
were processed in parallel with ischemic animals receiving saline as a vehicle and with shamoperated controls. Hippocampal putrescine level was increased by global ischemia and inhibited
by selegiline treatment. In histological findings, counts of viable neurons were made in the
pyramidal cell layer of the hippocampal CA1 area 3 days after ischemic insult. The number of
viable neurons in the pyramidal cell layer of CA1 area was significantly increased in animals
treated with selegiline compared to vehicle-treated ischemic animals (p < 0.05). In terminal
deoxynucleotidyl

transferase

(TdT)-mediated

dUTP

nick

end-labeling

(TUNEL)

assay,

semiquantitative analysis of dark-brown neuronal cells was made in the hippocampal CA1 area.
There was also a significant difference in the degree of TUNEL staining in the hippocampal CA1
area between vehicle-treated and selegiline -treated animals (p < 0.05). These data show
selegiline is effective as a prophylactic treatment for neuronal injury when it is administrated
before ischemia but a further study need to know the effects of administration of selegiline after
ischemia and at given times after reperfusion.

Keyword: slelgiline, global ischemia, hippocampus, neuroprotection

[P11-042]
CCR4, CCR5 AS KEY MODULATORS OF THE INTERACTION BETWEEN MICROGLIA AND
MONOCYTES IN NEUROINFLAMMATION
Meiying Huang¹, Jong Youl Kim¹, Joohyun Park¹ and Jong Eun Lee¹

¹Yonsei University College of Medicine, Korea

The inflammatory response following acute ischemic stroke is a well-known and widely studied
phenomenon, but the mechanism is still unclear. After ischemic stroke, microglia and recruited
macrophages play major roles in neuroinflammation after ischemic stroke. We explored how these
cells affect counterpart’s polarization and infiltration and revealed some chemokines and
chemokine receptors can be important modulators of these interactions. Methods: BV2 (microglia
cell line) were treated with lipopolysaccharides (LPS) or interleukin-4, and the supernatant was
collected as M1 or M2 conditioned media of BV2. The supernatant of PMA differentiated THP-1
(monocyte cell line) followed by LPS treatment or interleukin-13 & IL-4co-treatment was collected
as M1 or M2 conditioned media of THP-1. After BV2 or THP-1 cultured in conditioned media, the
activation and polarization were assessed by ICC and confocal microscopy for CD11b, CD86 and
CD206. Transwell inserts of 3 and 8 μm pore membrane were used for THP-1 infiltration and BV2
migration assay. M1/M2 conditioned media of BV2 and THP-1 were assessed by proteome profiler
array (PPA) to find target cytokine and chemokine. THP-1 pretreated with antagonists of CCR2,
CCR4, CXCR4 and CCR5 were used to infiltration assay, the expression of chemokine receptor in
THP-1 were confirmed by western blotting. Results: THP-1 and BV2 expressed CD206 in M2
conditioned media of BV2 or THP-1. M2 conditioned media of BV2 increased the infiltratory
ability of THP-1 while M1 conditioned media of THP-1 enhanced BV2 migration. Screening of
conditioned media by PPA showed that CCL2, CCL3, CCL4 and CCL5 were expressed. Immunoblot
arrays proved that CCR4 and CCR5 upregulation related with the expression these chemokines.
Antagonists of CCR2, CCR4 and CCR5 significantly reduced the infiltration ability of THP-1 to BV2
M2 conditioned media. Conclusion: Our study suggests a new insight into the interaction of
microglia and monocyte through their ability to expression of cytokine and chemokine in
neuroinflammatory condition. CCL2, CCL3, CCL4, CCL5 and the receptors CCR4, CCR5 can be
strong candidates of target protein in new therapeutic strategies to acute brain inflammation by
modulating the functions of microglia and monocytes. “This research was supported by the Brain
Research Program through the National Research Foundation of Korea(NRF) funded by the
Ministry of Science, ICT & Future Planning(NRF-2016M3C7A1905098)“
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[P11-043]
ARUNCUS DIOICUS VAR. KAMTSCHATICUS EXTRACT-DIET HAS POTENTIAL TO AMELIORATE
NEURODEGENERATION FROM HIGH FAT-DIET INDUCED DIABETIC MICE
Park Su Bin¹, Kang Jin Yong¹, Kim Jong Min¹, Park Seon Kyeong¹, Yoo Seul Ki¹, Han Hye Ju¹, Choi
Sung-Gil¹, Oh Sung-Il², Kim Chul-Woo², Lee Uk² and Heo Ho Jin¹

¹Div. of Applied Life Science (Bk21 Plus), Korea, ²Div. of Special Forest Products, Korea

To investigate the physiological activity of ethyl acetate fraction from Aruncus dioicus var.
kamtschaticus (EFAD) against high fat-diet induced neurodegenerative disease, this study was
performed. In in vitro tests, effects of EFAD was evaluated on lipid accumulation and insulin
resistance using 3T3-L1 cell. The lipid accumulation was measured by oil red-O staining, and the
insulin resistance model was established by treating TNF-α in 3T3-L1 cell and then improving
effect of EFAD against insulin resistance in adipocytes was measured by western blotting. In these
experiments, EFAD effectively suppressed lipid accumulation, in addition, EFAD improve insulin
resistance by reducing phosphorylated insulin receptor substrate (p-IRS) levels and increasing
phosphorylated serine/threonine protein kinase (p-Akt) and phosphorylated AMP-activated
protein kinase (p-AMPK) levels. In animal experiments to evaluate effect of EFAD on type 3
diabetes (T3DM), the mice were fed a HFD for 15 weeks to induce an impaired glucose tolerance,
then a HFD with EFAD (20 and 40 mg/kg of body weight) for 4 weeks. In the intraperitoneal
glucose tolerance test (IPGTT), while the HFD group showed the impaired glucose tolerance and
high blood glucose levels, EFAD effectively recovered these problems. In behavioral tests such as
passive avoidance, Y-maze, and Morris water maze test, it was confirmed that EFAD significantly
improved memory and learning deficits by diabetes. Consequently, EFAD has the potential as a
functional material for the cognitive impairment in T3DM caused by insulin resistance by
improving insulin resistance.

Keyword: Aruncus dioicus var. kamtschaticus, high fat diet, insulin resistance, neurodegenerative
disease, type 3 diabetes

[P11-044]
MITOCHONDRIAL DYNAMICS REGULATE TOUCH BEHAVIORS AT DIFFERENT DEVELOPMENTAL
STAGES IN C. ELEGANS
Dong-Wan Kim¹, Sun-Kyung Lee¹ and Joohong Ahnn¹

¹Department of Life Sciences, College of Natural Sciences, Hanyang University, Korea

Response to touch stimulation plays an important role in animals’ survival. In the touch response,
touch sensory neurons sense mechanical stimuli, and activated. Mitochondria critically support
neuronal activity and functions, dynamically changing their morphology via highly regulated
fission and fusion. Caenorhabditis elegans actively sense mechanical stimulus, and the touch
sensation and its related behavior develop throughout the development. However, the question
such as how mitochondrial dynamics regulate touch behaviors has not fully answered. In this
study, we investigated the relationship between mitochondrial dynamics in touch neurons and
touch sensation behavior at different developmental stages. We measured the number, the size
and the density of mitochondria in touch receptor neurons, and performed gentle touch response
assay from larvae to adult. We found that larvae and adult stage worms exhibit different
mitochondrial dynamics and touch related behavior. This research will provide the insight about
how mitochondrial dynamics in specialized sensory neurons contribute to control animal behavior.

Keyword: Mitochondria, Touch behavior, C. elegans

[P11-045]
BLOCKADE OF KV1.5 CURRENTS BY IFENPRODIL
Hyang Mi Lee¹, Sang June Hahn² and Bok Hee Choi¹

¹Chonbuk National University Medical School, Korea, ²The Catholic University of Korea, Korea

The action of ifenprodil, a specific antagonist of NMDA receptors containing a dominant NR2B
subunit, on the cloned neuronal rat Kv1.5 channels stably expressed in Chinese hamster ovary
cells was investigated using the whole-cell patch-clamp technique. Ifenprodil inhibits Kv1.5 wholecell currents in a reversible concentration-dependent manner, with an IC50 value and a Hill
coefficient of 3.3 μM and 0.8, respectively. Ifenprodil accelerated the decay rate of inactivation of
Kv1.5 currents without modifying the kinetics of current activation. The inhibition increased steeply
between −30 and 0 mV, which corresponded with the voltage range for channel opening. In the
voltage range positive to 0 mV, inhibition continued to increase with a weak voltage dependence.
Ifenprodil did not affect the ion selectivity of Kv1.5. Ifenprodil slowed the deactivation time course,
resulting in a tail crossover phenomenon when the tail currents, recorded in the presence and
absence of ifenprodil, were superimposed. Inhibition of Kv1.5 by ifenprodil was use-dependent.
The present results suggest that ifenprodil acts on Kv1.5 currents as an open-channel blocker.

[P11-046]
TYROSINE KINASE FYN REGULATES INOS EXPRESSION IN LPS-STIMULATED ASTROCYTES VIA
MODULATION OF ERK PHOSPHORYLATION
Kyoung Hee Seo¹, Yeonsun Jin¹, Hyun Myung Ko² and Sung Hoon Lee¹

¹College of Pharmacy, Korea, ²College of Science and Technology, Korea

The high concentrations of nitric oxide (NO) produced by inducible nitric oxide synthase (iNOS) in
activated glial cells in response to neuroinflammatory stimuli have neurotoxic effects on the brain.
At basal levels, iNOS expression is low, and proinflammatory stimuli induce iNOS expression in
astrocytes, microglia, and oligodendrocytes. Fyn, a non-receptor tyrosine kinase, regulates iNOS
expression in several types of immune cells. However, its role in stimulated astrocytes is less clear.
In this study, we investigated the role of Fyn in the regulation of lipopolysaccharide (LPS)-induced
iNOS expression in astrocytes from mice and rats. Intracerebroventricular LPS injections in cortical
regions enhanced iNOS mRNA and protein levels, which were increased in Fyn-deficient mice.
Accordingly, LPS-induced nitrite production was enhanced in primary astrocytes cultured from
Fyn-deficient mice or rats. Similar results were observed in cultured astrocytes after the siRNAinduced knockdown of Fyn expression. Finally, we observed increased LPS-induced extracellular
signal-regulated protein kinase (ERK) activation in Fyn-deficient astrocytes. These results
suggested

that

Fyn

has

a

regulatory

role

in

iNOS

expression

neuroinflammatory responses.

Keyword: iNOS, Fyn, lipopolysaccharide, astrocytes, neuroinflammation
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[P11-047]
GABAERGIC NEURON-SPECIFIC LOSS OF PLCΓ1 INDUCE SPONTANEOUS SEIZURES
Hye Yun Kim¹, Yong Ryoul Yang², Hongik Hwang³, Hyun Kim⁴, Hyewhon Rhim³, Jae-Ick Kim¹ and
Pann-Ghill Suh¹

¹Ulsan National Institute of Science and Technology (UNIST), Korea, ²Korea Research Institute of
Bioscience and Biotechnology (KRIBB), Korea, ³Korea Institute of Science and Technology (KIST),
Korea, ⁴Korea University, Korea

Epilepsy is a neurological disorder characterized by spontaneous recurrent seizures. Approximately
50

million

people

worldwide

have

epilepsy

concomitant

with

irregular

waveforms

of

electroencephalography (EEG) induced by abnormal neuronal activity. Several studies have
suggested that the imbalance between excitation and inhibition across cortical neurons may be a
major cause of epilepsy. In brain, GABAergic neurons (inhibitory neurons) and pyramidal neurons
(excitatory neurons) are known to communicate with each other to maintain excitatory/inhibitory
(E/I) balance. In this context, the disruption of E/I balance by dysregulation of signal transduction
could lead to abnormal hyperexcitability, contributing to epilepsy. However, the mechanism
underlying dysregulation of E/I balance during epileptogenesis has not been clearly defined at the
molecular level. Phospholipase C γ1 (PLCγ1) is a key enzyme in cellular signal transduction process
and is highly expressed in forebrain. Recent studies have reported that expression of PLCγ1 is
increased in chemical-induced epilepsy animal model. To identify the neuron type-specific roles of
PLCγ1 for E/I regulation, we generated Plcg1f/f; CamKⅡα-cre mice for excitatory neuron-specific
Plcg1 gene deletion and Plcg1f/f; Dlx5/6-cre mice for GABAergic neuron-specific Plcg1 gene
deletion. Seizure was induced by handling stimulus in Plcg1f/f; Dlx5/6-cre mice but not in Plcg1f/f;
CamKⅡα-cre mice. Here, we suggest that PLCγ1 signaling in GABAergic neuron could prevent
hyperexcitibilty by regulating GABAergic synaptic function and this study can provide basic
information for epilepsy.

Keyword: Seizure, PLCγ1, GABAergic neuron, E/I balance

[P11-048]
IDENTIFICATION OF DOPAMINERGIC CIRCUITRY REGULATING IMPULSIVITY
Bokyeong Kim¹, Sehyoun Yoon¹, Ryuichi Nakajima², Yeon-Kyung Lee¹, June-Seek Choi¹, Bong-June
Yoon¹, George J. Augustine³ and Ja-Hyun Baik¹

¹Korea University, Korea, ²KIST, Korea, ³Nanyang Technological University, Singapore

Dopamine is broadly implicated in important brain functions such as motor control, cognition,
memory, motivation and reward. Dopamine D2 receptor (D2R) plays crucial roles for such
dopaminergic functions. It has been reported that polymorphism of dopamine D2 receptor genes
can

lead

to

drug

addiction

associated

with

impulsivity,

schizophrenia

and

attention

deficit/hyperactivity disorder (ADHD). Using 5-choice serial reaction time task (5-CSRTT), we
measured attention and impulsivity in wild type (WT) and D2R knockout (D2R -/-) mice. D2R -/mice showed significantly lower accuracy and higher premature response than WT mice. Selective
optogenetic activation of D2R expressing neurons via microinjection of channelrhodopsin (AAVDIO-hChR2(H134R)-eYFP) into the central amygdala (CeA) of D2R-Cre mice induced a decrease of
premature response. Further, we identified synaptic connectivity from D2R-expressing neurons of
CeA to bed nucleus of the stria terminalis (BNST) via ChR2-assisted circuit mapping. Selective
optogenetic activation of D2R-expressing neurons in CeA-BNST circuit caused a decrease of
impulsivity. These studies revealed a novel dopaminergic circuit that plays a crucial role in
impulsive behavior which is important component of reward-related psychiatric disorders. This
work was supported by the Brain Research Program (2013M3C7A1056101), by the Bio & Medical
Technology Development Program (2013M3A9D5072550 and Grant no: 2016M3A9D5A01952412),
by the Mid-Career Researcher Program (2017R1A2B4008875), by Science Research Center (Grant
no: 2015R1A5A1009024), and by a Korea University grant to J.-H.B.; and by the World Class
Institute (WCI) Program (WCI 2009-003) of National Research Foundation of Korea (NRF) funded
by the Ministry of Science, ICT, & Future Planning of the Republic of Korea (to GJ.A).

Keyword: impulsive behavior, central amygdala (CeA), dopamine D2 receptor (D2R), optogenetics,
reward

[P11-049]
ALTERATIONS OF TRANSCRIPTOME LANDSCAPING IN HEAD TRAUMA-RELATED HUMAN
BRAIN DISORDERS
Hyesun Cho¹, Thor Stein², Junghee Lee², Neil K Kowall², Ann C. Mckee², Jong-Yeon Shin³, Hoon
Ryu² and Jeong-Sun Seo¹

¹Seoul National University Bundang Hospital, Korea, ²Boston University School of Medicine, USA,
³Macrogen, Korea

Chronic Traumatic Encephalopathy (CTE) is a neurodegenerative disease that is associated with
traumatic brain injury. CTE and Alzheimer’s disease (AD) are known to share similar
neuropathological features, which mainly consist of the presence of neurofibrillary tangles and
hyperphosphorylated tau, but they have generally been described as distinct entities. To better
understand the neuropathological mechanism of CTE and AD, we conducted transcriptome
sequencing analysis of post-mortem human brain tissue. Moreover, in order to characterize unique
or common transcriptome signatures among head trauma-related disorders, we also included
postmortem brains with chronic traumatic encephalomyelopathy (CTEM), an amyotrophic lateral
sclerosis (ALS)-like disorder, and CTE/AD in the RNA sequencing analysis. Using the weighted gene
co-expression network analysis (WGCNA) and principal component analysis (PCA), we found a
clear distinction between CTE and CTEM and as well as similar distributions of CTE and AD. Our
systematic and comprehensive analysis serves as a framework to reveal important transcriptome
signatures that will be useful for the diagnosis of disease progression and the design of
therapeutic strategy in head trauma-related neurodegenerative disorders.

Keyword: AD, Bioinformatics, Neurodegeneration, RNA-seq, Transcriptome

[P11-050]
JNK1 IS A SPECIFIC TARGET OF TRIPLE HERBAL EXTRACT DA-9805 TO AMELIORATE
MITOCHONDRIAL DAMAGE IN PARKINSON’S DISEASE
Sora Kang¹, Young Cheol Kang¹, Minuk Son¹, Suyeol Im¹, Xianyu Piao¹ and Youngmi Kim Pak¹

¹Kyung Hee University, Korea

Moutan cortex (MC), Angelica Dahurica root (ADR), and Bupleurum root (BR) are traditional herbal
medicines used in Asian countries to treat various diseases caused by oxidative stress or
inflammation. Parkinson’s disease (PD) has been associated with mitochondrial dysfunction, but no
effective treatment for mitochondrial dysfunction has yet been identified. In this study we
investigated the mechanism of action of the triple herbal extract DA-9805, an ethanol extract of
MC,

ADR,

and

BR

mixture,

in

1-methyl-4-phenylpyridinium

(MPP+)-treated

SH-SY5Y

neuroblastoma cells. MPP+ treatment induces mitochondrial fragmentation as well as oxidative
phosphorylation complex 1 inhibition. In parallel, stress-induced JNK phosphorylation leads to
ubiquitin-mediated

proteasomal

degradation

of

mitofusin

2

(MFN2),

consequently

to

mitochondrial fragmentation and apoptotic cell death. DA-9805 inhibits the MPP+-induced
phosphorylation of JNK1, MFN2 degradation, and mitochondrial fragmentation. Knockdown of
JNK1 using shJNK1 protected the MPP+-induced MFN2 degradation, mitochondrial fragmentation,
depolarization of mitochondrial membrane potential (ΔΨm), and apoptotic cell death. DA-9805
treatment did not affect MFN2 degradation, ΔΨm, and apoptosis in shJNK-cells. These findings
demonstrate that DA-9805-mediated JNK1 inhibition restores mitochondrial fragmentation and
apoptotic cell death. We suggest that JNK1 is a specific target of DA-9805 to stimulate
mitochondrial dynamics in dopaminergic neurons and can be a good therapeutic candidate for
PD treatment.

Keyword: DA-9805, JNK1, mitochondria, Parkinson’s disease

[P11-051]
ROLE OF OREXINERGIC SYSTEM IN METHAMPHETAMINE-INDUCED DRUG ADDICTION
Chan Lee¹ and Jung-Hee Jang¹

¹School of Medicine, Keimyung University, Korea

Methamphetamine (METH) is a powerful neurotoxic psychostimulant characterized to affects
activity of dopamine transpoters leading to blockage of dopamine (DA) uptake into the synaptic
vesicle as well as DA reuptake through the plasma membrane inducing synaptic DA release, which
resulted in continuous excess extracellular DA levels in the synaptic cleft. Orexinergic system has
been reported to play crucial roles in regulation of arousal, wakefulness, and motivated behaviors
for drug abuse. In this study, we have investigated the role of orexin and/or orexin receptors on
METH-induced addictive behaviors by conducting conditioned place preference (CPP) test using
SB334867, an orexin-1 receptor antagonist. The changes in the dopaminergic system integrity and
orexin-related signaling molecules were examined to elucidate underlying molecular mechanisms.
C57BL/6 mice were administered with METH (1 mg/kg, i.p.) alternately on each other day for 8
days followed by withdrawal period without injection of METH for additional 8 days, and then
challenged again with METH. METH-administered mice exhibited increased levels of orexin and
orexin-1 receptor in the brain regions of hippocampus, striatum, hypothalamus, and amygdala.
The application of SB334867 significantly attenuated the acquisition, expression, and reinstatement
of the METH-induced CPP. These findings suggest that orexinergic system may play a role in the
acquisition and relapse of METH-induced addictive behaviors, thereby providing a novel
therapeutic target for the METH addiction.

Keyword: Methamphetamine, Addiction, Orexin, Conditioned place preference, Dopamine

[P11-052]
AMELIORATION OF LEARNING AND MEMORY DEFICITS IN AGED AND 3XTG-AD MICE BY
MILD LEVEL OF STRESS
Chan Lee¹ and Jung-Hee Jang¹

¹School of Medicine, Keimyung University, Korea

Stress is regarded as one of the critical risk factors for neurodegeneration leading to learning and
memory deficits. Although several researchers have reported that mild level of stress could
enhance cognitive functions, its underlying molecular mechanisms are not clearly verified. In this
study we have investigated the effect of mild restraint stress (MRS) against the learning and
memory dysfunction in aged mice as well as triple transgenic mice of Alzheimer's disease (3xTgAD) by conducting diverse behavior tests and molecular analyses. MRS improved mean escape
latency, the time taken to find the platform during training trials in Morris water-maze test. In
addition, the neuropathological markers for AD such as accumulation of beta-amyloid peptide
and hyperphosphorylation of tau protein were mitigated by MRS. MRS effectively decreased ratio
of pro-apoptotic Bax to anti-apoptotic Bcl-2, the representative proteins involved in apoptosis. To
elucidate the neuroprotective mechanism of MRS, we have examined the molecules involved in
the oxidative stress and inflammation. MRS attenuated the lipid peroxidation and protein
oxidation through up-regulation of antioxidant enzymes via modulating redox-sensitive proteins
such as NF-E2-related factor 2. MRS also attenuated the pro-inflammatory responses by
suppressing expression of cytokines in aged mice. Moreover, MRS increased the levels of brainderived neurotrophic factor by phosphorylation of cAMP response element-binding protein in
3xTg-AD mice. Taken together, these findings suggest that MRS may have beneficial effects for the
learning

and

memory

impairments

during

neurodegenerative

process

by

decreasing

neuropathological markers of AD and oxidative stress as well as inflammatory responses, and
increasing neurotrophic factors involved in neuroregeneration.

Keyword: Alzheimer's disease, Stress, Memory, Oxidative stress, Inflammation

[P11-053]
ABERRANT PROMOTER HYPOMETHYLATION OF SORTILIN 1 IS A BIOMARKER FOR
MOYAMOYA DISEASE
Jung-Hyuck Ahn¹ and Hye Youn Sung¹

¹School of Medicine, Ewha Womans University, Korea

Moyamoya disease (MMD) pathogenesis remains poorly understood and no reliable molecular
biomarkers for MMD have been identified to date. In this study, we sought to identify epigenetic
biomarkers for diagnosing MMD.We performed integrated analysis on gene expression profiles
and DNA methylation profiles of endothelial colony forming cells (ECFCs) from three MMD
patients and two healthy individuals. Candidate gene mRNA expression and DNA methylation
status were further validated using reverse transcription-quantitative polymerase chain reaction
(RT-qPCR) and pyrosequencing analysis in an expanded ECFC sample set from nine MMD patients
and ten controls. We evaluated the diagnostic accuracy of the potential biomarkers using receiver
operating characteristic curve analysis. We measured major angiogenic factor expression levels
using tube formation assay and RT-qPCR to investigate the angiogenic roles of the candidate
genes. Five candidate genes were selected via integrated analysis; all five selected genes were
upregulated by hypomethylation of specific promoter CpG sites. After further validation in the
expanded sample set, we identified a candidate gene, sortilin 1 (SORT1); DNA methylation status
at the specific promoter CpG site on SORT1 in ECFCs readily distinguished MMD patients from
normal controls with high accuracy (area under the curve = 0.94, sensitivity = 87.5%, specificity =
100%). Furthermore, SORT1 overexpression suppressed endothelial cell tube formation and
modulated major angiogenic factor and matrix metalloproteinase-9 expression, implying SORT1
involvement in MMD pathogenesis. Our findings suggest DNA methylation status at the SORT1
promoter CpG site is a potential biomarker for diagnosing MMD.

Keyword: Moyamoya disease, DNA methylation, Biomarkers, Diagnosis, Sortilin

[P12-001]
MOLECULAR BASIS FOR CYTOCHROME C-REGULATED MECHANISM OF CELL SURVIVAL UPON
ISCHEMIC INJURY
Alejandra Guerra-Castellano¹, Gonzalo Pérez-Mejíaz¹, Carlos A. Elena-Real¹, Antonio DíazQuintana¹, Miguel A. De La Rosa¹ and Irene Díaz-Moreno¹

¹Instituto De Investigaciones Químicas (IIQ) – Centro De Investigaciones Científicas Isla De La
Cartuja (Ciccartuja), Universidad De Sevilla – Consejo Superior De Investigaciones Científicas (CSIC),
Spain

One post-translational modification known to regulate proteins is phosphorylation, which is
modulated by kinases and phosphatases, affecting for instance the functionality of proteins in
redox signaling. This is particularly important in mitochondria, which are the main source of
reactive oxygen/nitrogen species (ROS/RNS) in the cell. The two major targets of oxidative
phosphorylation (OxPhos) that control signaling are cytochrome c (Cc) and cytochrome c oxidase
(COX). Cc can undergo phosphorylated in vivo at several residues. This modification can alter how
Cc binds to its physiological partners, in either the mitochondria or cytosol, but these effects are
highly dependent on which residue is modified1,2. Tyr97 phosphorylation has been correlated
with several pathologies, including ischemia. Indeed, it has been proposed that Tyr97 of Cc is
targeted for phosphorylation during the insulin-induced neuroprotection response following an
ischemic injury. Here we characterize a phosphomimetic, phosphatase-resistant Cc mutant, which
was recombinantly generated by site-specific incorporation of the non-canonical p-carboxymethylL-phenylalanine

aminoacid

at

position

97

using

an

orthogonal

amber

suppressor

tRNA/aminoacyltRNA synthetase (aaRS) pair (Y97pCMF Cc)3. The mutant Cc was not significantly
affected in its overall folding and heme environment but had a decreased thermal stability. We
found that this post-translational modification of Cc affected the OxPhos process. The electron
donation rate to COX by Y97pCMF was higher than wild-type Cc in respiratory supercomplexes.
This agrees with a decrease in ROS production of more than 15-fold with respect to the wild-type
protein. Altogether, it is suggested that the COX-driven oxidation rate of Cc is controlled by Tyr
97-phosphorylation to maintain low levels of apoptotic-inducing ROS/RNS4. This finding could
potentially have therapeutic applications in acute diseases, such as brain ischemia. 1GuerraCastellano A, et al. Biochim. Biophys. Acta - Bioenerg. 1857, 387–395 (2016). 2Guerra-Castellano A,
et al. Proc. Natl. Acad. Sci. U.S.A 114, 3041–3050 (2017). 3Guerra-Castellano A, et al. Chem. Eur. J.
21, 15004-15012 (2015). 4Guerra-Castellano et al. Under revision. Keywords: cytochrome c,
phosphorylation, respiratory supercomplexes, caspase activity.

[P12-002]
UBIQUITIN-LIKE PROTEIN MNSFβ IS DEAGGREGATED AND REGULATES CELL PROLIFERATION
Morihiko Nakamura¹

¹Shimane University, Japan

MNSFβ, a ubiquitin-like protein, covalently binds to various target proteins including proapoptotic
Bcl-G. During the course of isolation of E1-like enzyme, we found a novel partner for MNSFβ. This
protein was identiﬁed as the heat shock 70-kDa protein 8 (HSPA8). Molecular chaperone HSPA8
might promote the folding of the highly aggregable MNSFβ, leading to stabilization of MNSFβ.
Indeed, knockdown of HSPA8 significantly reduced the expression of MNSFβ in macrophage cell
line Raw264.7 cells. Conversely, overexpression of HSPA8 strongly enhanced the expression levels
of MNSFβ. We next examined the effect of HSPA8 on MNSFβ deaggregation by using ProteoStat®,
a protein agglutination detection reagent. Although MNSFβ formed insoluble aggregation in vitro,
HSPA8 significantly inhibited the aggregation of MNSFβ. Because HSPA8 has been reported to
migrate from cytoplasm to nucleus during stress, we investigated the intracellular localization of
MNSFβ. MNSFβ-GFP fusion protein localizes in the nucleus in unstimulated Hela cells, yet located
to the cytoplasm by actinomycin D, a transcription inhibitor. MNSFβ siRNA increased the level of
p53 expression in Raw264.7 cells under nutrient starvation conditions. Collectively, MNSFβ
regulates cell proliferation through nucleolus stress response.

[P12-003]
DIFFERENTIAL EXPRESSION OF DEUBIQUITINATING ENZYMES AFFECTED BY BENZENE AND 2ETHYLHEXYL PHTHALATE
Jihye Choi¹, Da-Hye Lee¹, Soo-Yeon Kim¹, Jun-Hyeok Park¹ and Kwang-Hyun Baek¹

¹Cha University, Korea

To investigate the differential expression of cysteine protease genes in patients with premature
ovarian failure (POF), we designed the multiplex PCR primer platform for deubiquitinating enzyme
genes (DUBs), which encode a cysteine protease, and developed a POF model by treating with
toxic environmental drugs including benzene and 2-ethylhexyl phthalate (DHEP) that might cause
POF. Ovarian cells were exposed in a dose-dependent manner of benzene and DHEP. Benzene and
DHEP were diluted by DMSO. To perform the multiplex PCR, we extracted RNA from ovarian cells
treated with benzene and DHEP, and then synthesized cDNAs. To normalize the amount of cDNAs,
we checked the expression of GAPDH level. Multiplex PCR was performed using cDNA samples.
PCR products were analyzed by agarose gel electrophoresis and Image J analysis. Repeated
experiments were conducted independently. The differences in the expression level of several
proteolytic enzyme genes were confirmed, and the possibility of using them as biomarkers to
identify putative POF was demonstrated. Further functional analysis underlying the pathogenesis
of POF for each DUB is required.

Keyword: cysteine protease genes, ovarian cells, benzene, deubiquitinating enzyme, premature
ovarian failure

[P12-004]
OCT-3/4 DEUBIQUITINATING ENZYME STABILIZES OCT-3/4
Jihye Choi¹, Hyun-Woo Baek¹, Bharathi Suresh², Kye-Seong Kim² and Kwang-Hyun Baek¹

¹Cha University, Korea, ²Hanyang University, Korea

Embryonic stem cells (ESCs) are endowed with the potential for self-renewal and pluripotency to
differentiate into all cell types in the body. The expression of transcription factor Oct-3/4 and its
precise protein level in human ESCs play an important role in maintaining pluripotency and selfrenewal properties of ESCs. Here, we report a deubiquitinating enzyme, Oct-3/4-DUB which
mediates the removal and processing of ubiquitin and acts as an additional level of control over
the Oct-3/4 protein degradation. By yeast two-hybrid assay, we identified that Oct-3/4-DUB is a
deubiquitinating enzyme of Oct-3/4. The interaction between Oct-3/4-DUB and Oct-3/4 was
confirmed by co-immunoprecipitation assay and immunocytochemical analysis. Overexpression of
Oct-3/4-DUB stabilizes Oct-3/4 post-translationally, whereas depletion of Oct-3/4-DUB resulted in
destabilization of Oct-3/4 protein. In addition, we showed that the Oct-3/4-DUB deubiquitinates
Oct-3/4 proteins and subsequently enhances the self-renewal capability in human ESCs.
Furthermore, we found that two mutant forms of Oct-3/4 (lysine to arginine change) have longer
half-life than wild type Oct-3/4, suggesting that these lysine sites are critical for the ubiquitinmediated proteasomal degradation. Taken together, our findings uncovered an important role of
Oct-3/4-DUB in regulating Oct-3/4 protein level.

Keyword: stem cell, transcription factor, deubiquitinating enzyme, stemness, differentiation

[P12-005]
DEGRADATION OF SELENOPROTEIN S AND SELENOPROTEIN K THROUGH PPARγ-MEDIATED
UBIQUITINATION IS ESSENTIAL FOR ADIPOCYTE DIFFERENTIATION.
Jun Ki Jang¹, Jea Hwang Lee¹, Kwan Young Ko¹, Yunjung Jin¹, Minju Ham¹ and Ick Young Kim¹

¹Korea University, Korea

Adipocyte differentiation is known to be related with endoplasmic reticulum (ER) stress. We have
demonstrated that selenoprotein S (SelS) and selenoprotein K (SelK) have a critical function in the
regulation of ER stress and ER-associated degradation. However, the association between
adipocyte differentiation and the ER-resident selenoproteins, SelS and SelK, is unclear. In this study,
we found that the levels of SelS and SelK were decreased during adipocyte differentiation and
were inversely related to the levels of peroxisome proliferator-activated receptor γ (PPARγ), a
master regulator of adipogenesis. It has been recently reported that PPARγ has E3 ubiquitin ligase
activity. Here, we first report that PPARγ directly interacts with both SelS and SelK via its ligandbinding domain to induce ubiquitination and degradation of the selenoproteins. PPARγ targeted
Lysine residues at the 150th position of SelS and the 47th and 48th positions of SelK for
ubiquitination. We also found that adipocyte differentiation was inhibited when either SelS or SelK
was not degraded by PPARγ. Thus, these data indicate that the ubiquitination and degradation of
SelS and the SelK by PPARγ is required for adipocyte differentiation.

Keyword: selnoprotein S, selenoprotein K, PPARγ, adipogenesis, protein degradation

[P12-006]
INFLUENZA A VIRUS NONSTRUCTURAL PROTEIN PB1-F2 IS ASSOCIATED WITH THE HOST
TRANSCRIPTIONAL REGULATION
Jung Ha Jang¹, Kwang Il Jung¹ and Sang-Yun Choi¹

¹Korea University, Korea

Influenza A viruses (IAVs) are enveloped viruses with a genome consisting of eight negative RNA
strands. IAVs cause respiratory infection and induce the lung dysfunction. PB1-F2 is a
nonstructural protein which is translated from an alternative open reading frame in the IAV
genome segment 2 after ribosomal frame-shifting. IAVs are highly dependent on the host cell
machinery, and PB1-F2 expression is known to be implicated in inflammation response and cell
death. To verify the molecular mechanism of PB1-F2-mediated virulence, mammalian two hybrid
and AP1-Luc reporter assays were performed, in which PB1-F2, c-Jun, and c-Fos were coexpressed. The results revealed that the expression of PB1-F2 was involved in the control of AP1
activity, thereby influencing AP1-inducible genes in the host. It was further investigated whether
the PB1-F2 could affect either DNA binding or protein to protein interaction or both. To address
this, mutant forms of c-Jun were constructed based on the structural features: domains for
transactivation, DNA binding, and dimerization. Factors fused with PB1-F2 were also constructed,
and their transcriptional activities and localization were compared. In addition, we analyzed the
physiological significance of the different length of PB1-F2. We concluded that PB1-F2 plays a
critical role in the transcriptional regulation by altering the binding activity, which may be
eventually associated with the IAV virulence.

Keyword: Influenza A virus, PB1-F2

[P12-007]
INACTIVATION OF USP14 PERTURBS UBIQUITIN HOMEOSTASIS AND DELAYS THE CELL CYCLE
IN MOUSE EMBRYONIC FIBROBLASTS AND IN FRUIT FLY DROSOPHILA
Yejin Yun¹, Won Hoon Choi¹ and Min Jae Lee¹

¹Seoul National University, Korea

The 26S proteasome is the key proteolytic complex for recognition and degradation of
polyubiquitinated target substrates in eukaryotes. Among numerous proteasome-associated
proteins, deubiquitinating enzyme USP14 has been identified as an endogenous inhibitor of the
proteasome. Here, we show that nullification of USP14 may increase overall proteasome activity
and deubiquitinating activity in primary and immortalized mouse embryonic fibroblasts (MEFs).
The ubiquitin (Ub) homeostasis in USP14−/− MEFs was markedly perturbed, including elevated
levels of polyubiquitinated proteins and downregulation of free Ub because of facilitated
proteasomal degradation of Ub. This phenomenon was recapitulated in muscles of USP14deficient Drosophila melanogaster with old ages. Absolute quantitation using mass spectrometry
also revealed that USP14−/− MEFs contained significantly increased amounts of polyUb chains
and Ub monomers. The key phenotype of USP14−/− MEFs was their delayed proliferation not
because of impaired mitosis but because of prolonged interphase possibly through aberrant
degradation of cyclins A and B1. We found that Drosophila inducibly expressing USP14 siRNA
showed delayed eye development associated with reduced mitotic activity. The diverse
biochemical and physiological processes that are shown here to result from the loss of USP14 are
likely to be related to the abnormal proteasomal activity. These data should help to dissect
complex regulatory functions of the proteasome both in flies and mammals that involve ubiquitin
homeostasis and degradation of specific substrates.

Keyword: USP14, Cell Cycle, Proteasome, Ubiquitin

[P12-008]
CHARACTERIZATION OF ANTI-HER2 SCFV AND FAB AS A TARGETING MODULE FOR NOVEL
DRUG-DELIVERY SYSTEM AGAINST HER2-POSITIVE CANCER
Qing Tang¹, Masayoshi Onitsuka¹, Atsushi Tabata¹, Toshifumi Tomoyasu¹ and Hideaki Nagamune¹

¹Tokushima University, Japan

In our laboratory, various functional proteins derived from bacteria have been used for
preparation of the tool applicable for drug-delivery system (DDS). As so far, application of Sortase
A (SrtA), a transpeptidase produced by Gram-positive bacteria, was investigated to develop novel
DDS tools labeled with various targeting modules as reported previously. Recombinant fragment
antibodies against specific-tumor cells that are obtained from bacterial expression (scFv) and from
mammal cell expression system (Fab) are considered to be potential targeting modules for tumortherapeutic DDS. In the present study, recombinant scFvs and Fab against HER2 were expressed as
the substrates for SrtA with a SrtA-recognition motif (LPETGG) at their C-terminal and their
potential for the application to the targeting modules of DDS tool was investigated. Recombinant
scFvs against HER2 were prepared. Briefly, those scFvs were designed to possess SrtA recognition
motif LPETGG and His-tag at their C-terminal, and were expressed by IPTG induction in Escherichia
coli expression system. In addition, a humanized recombinant Fab against HER2 was also prepared.
Its expression system in CHO cell was constructed by introduction of two kinds of expression
plasmid to the cell: one plasmid for the expression of heavy chain with C-terminal LPETGG, and
the other plasmid for the expression of their light chain fragment. Recombinant scFvs and Fab
were purified by Ni-affinity and Protein L-affinity chromatographies, respectively. Their binding
activity against HER2 was evaluated by indirect-immunofluorescence staining method. The yields
of scFvs were poor because of their formation of inclusion body in E. coli. While Fab secreted from
CHO cell was stable and purified with both high yield and purity. Among these recombinant
antibodies, anti-HER2 Fab showed the highest reactivity against the HER2-positive tumor cells,
which indicated the advantages of producing recombinant antibody in CHO cell. From these
results, anti-HER2 Fab with a SrtA-recognition motif prepared in CHO cell expression system was
considered to be a promising targeting module for DDS tool against HER2-positive tumor cell.
Further investigation on the preparation of DDS tools by ligation of the targeting module (antiHER2 Fab) to the drug carriers such as liposome with the acceptor module on their surface by
SrtA is currently proceeding.

Keyword: Recombinant fragment antibody, CHO cell, Sortase A, Drug-delivery system, Tumor
therapy

[P12-009]
DUAL FUNCTION OF USP14 DEUBIQUITINASE IN CELLULAR PROTEASOMAL ACTIVITY AND
AUTOPHAGIC FLUX
Eunkyoung Kim¹, Jeeyoung Lee¹ and Min Jae Lee¹

¹Seoul National University, Korea

The ubiquitin–proteasome system (UPS) and the autophagy–lysosome system (autophagy) are two
major intracellular proteolytic pathways in eukaryotes. Although several biochemical mechanisms
underlying the possible complementary relation between them have been suggested, little is
known about the effect of enhanced proteasome activity on autophagic flux and its proteostatic
consequences. Here, we found that upregulation of proteasome activity, which was achieved
through inhibition of USP14, a proteasome-associated deubiquitinating enzyme, significantly
impaired cellular autophagic flux, especially at the autophagosome–lysosome fusion step. UVRAG
appeared to be involved in this molecular communication between proteasomal and autophagic
activities, functioning as a crucial checkpoint for the proper progression of autophagic flux.
Although proteasome activation through USP14 inhibition facilitated the clearance of microtubule
associated protein tau and reduced the amount of its oligomeric forms, the same conditions
increased formation of inclusion bodies from nonproteasomal substrates such as huntingtin with
long polyglutamine repeats. Our results collectively indicate that USP14 may function as a
common denominator in the compensatory negative feedback between the two major proteolytic
processes in the cell.

Keyword: USP14, Proteasome, Autophagy, negative feedback, UVRAG

[P12-010]
ESTABLISHMENT OF A NEW ESCHERICHIA COLI STRAIN CONSTITUTIVELY EXPRESSING
LAMBDA PHOSPHATASE, AND APPLICATION TO THE PREPARATION OF HIGHLY ACTIVE
CASEIN KINASE 1
Kazutoshi Akizuki¹, Taku Toyama¹,Masashi Yamashita¹,Atsuhiko Ishida², Isamu Kameshita¹ and
Noriyuki Sueyoshi¹

¹Kagawa University, Japan, ²Hiroshima University, Japan

The Escherichia coli expression system is very useful for large-scale preparation of recombinant
proteins. However, protein kinases (PKs) are often autophosphorylated in E. coli cells. Because
such "artificial" autophosphorylation may cause unexpected effects on biochemical properties of
the PKs, using these kinase preparations may hamper accurate enzymatic characterization of them.
Casein kinase 1 (CK1) is a widely expressed Ser/Thr kinase involved in various cellular processes
(e.g.,

circadian

rhythm

and

apoptosis).

Since

CK1

undergoes

autoinactivation

via

autophosphorylation when it is expressed in E. coli cells, it is important to prevent the undesirable
autophosphorylation of the recombinant CK1 in E. coli. To circumvent these problems, we
established an expression system using E. coli strain BL21(DE3)pλPP in which lambda protein
phosphatase (λPPase) is constitutively expressed. The expressed kinase was purified by affinity
chromatography to remove λPPase together with other cellular proteins. First, we examined
whether BL21(DE3)pλPP was effective for preparing various PKs as unphosphorylated forms. When
Ca2+/calmodulin-dependent protein kinase I , dual specificity tyrosine phosphorylation-regulated
kinase 1A, and CoPK02 (CaMK homolog in Coprinopsis cinerea) were expressed by conventional
BL21(DE3) or BL21(DE3)pLysE, they migrated as smear bands on SDS-PAGE and were detected by
anti-phosphothreonine or anti-phosphotyrosine antibodies. However, when they were expressed
by BL21(DE3)pλPP newly established in this study, they were migrated as a clear single band that
could not be detected by these antibodies at all. These data indicated that unphosphorylated
forms of these PKs were readily prepared by the expression/purification system using E. coli strain
BL21(DE3)pλPP. Next, we applied this system to the preparation of three CK1 isoforms, α, δ, and ε,
which are known to be important in various cellular processes and have been well studied
regarding the role of autophosphorylation. All the CK1 isoforms were readily prepared by the
simple protocol as highly active forms, because they were almost completely dephosphorylated
by the coexpressed λPPase in E. coli. Moreover, the C-terminally truncated forms, CK1δ(ΔC) and

CK1ε(ΔC), which are used as constitutively active forms of CK1, were prepared as more active
forms than those prepared by the conventional BL21(DE3) cells. These results suggest that the use
of CK1s and their truncated forms obtained from BL21(DE3)pλPP is suitable for the evaluation of
the bona fide properties of CK1s in in vitro analyses. We also compared the kinase activity of
CK1δ and CK1δ(ΔC) prepared using BL21(DE3)pλPP with the activity of those prepared by a
conventional method in which the produced CK1s were dephosphorylated by λPPase in vitro.
These experiments demonstrated that the former had higher specific activity than the latter,
indicating that the simple method using BL21(DE3)pλPP is useful for preparation of highly active,
unphosphorylated CK1s. In conclusion, the present findings clearly showed that the protein
expression/purification method using BL21(DE3)pλPP is a simple and convenient method for
preparing unphosphorylated recombinant CK1s with remarkably high specific activity. We believe
that BL21(DE3)pλPP will be a generally applicable tool for the expression/purification of "naked"
(unphosphorylated) PKs.

[P12-011]
NMR STRUCTURAL STUDIES OF HUMAN TRANSMEMBRANE PROTEINS CAUSING DISEASES
Ji-Sun Kim¹, Ji-Ho Jeong¹ and Yongae Kim¹

¹Hankuk University of Foreign Studies, Korea

Human membrane proteins participate in various cell processes and play important roles in our
bodies, making them targets for drugs for diseases that occur during this process. Membrane
proteins, however, are one of the most difficult materials to obtain and characterize in large
quantities to study, so there are not many relevant properties and structural information.
Nonetheless, the study of the structure of these membrane proteins has been extensively studied
because it not only helps us understand our body systems, but also forms the foundation for new
drugs development. Here, the transmembrane domain of amyloid precursor proteins (APP-TM)
associated with dementia and the Syndecan-4 (Syd4) associated with signal transduction and
cancer progression were expressed and purified to carry out structural studies. The APP-TM shows
the form of Ca2+ permeable ion channel in the cell membrane and these channels can disrupt
the normal cellular calcium homeostasis. It plays an important role in pathogenesis of dementia
and Alzheimer disease. Syd4 comprises large extracellular (ecto-), single transmembrane (TM) and
short cytoplasmic (Cyto-) domains and acts as a diverse receptor when dimerized by highly
conserved GXXXG motifs present in TM. Their structural changes lead to the signal transduction
downstream of syndecan-4, which initiates a variety of physiological processes. Therefore, it is
important to examine the three-dimensional structure to better understand the mechanism and
function of syndecan-4. High-purity protein samples obtained from optimized expression and
purification processes have been characterized using various analytical techniques and are
undergoing structural studies using solution/ solid-state NMR spectroscopy and computer
modeling.

Keyword: NMR Structural Study, Transmembrane proteins, Amyloid precursor proteins, Syndecan-4,
Recombinant protein expression

[P12-012]
MODIFICATION AND STRUCTURAL STUDIES OF NATURAL ANTIMICROBIAL PEPTIDES FOR
IMPROVED ANTIMICROBIAL ACTIVITY
Hyun-Jun Jang¹, Ji-Sun Kim¹, Ji-Ho Jeong¹ and Yongae Kim¹

¹Hankuk University of Foreign Studies, Korea

Many antimicrobial peptides (AMPs) found in the last century have been studied to be
commercial drugs, but there have been few successful cases. However, due to their advantages
such as different mechanisms from conventional antibiotics and lack of side effects, there is still
the potential for producing good pharmaceutical candidates. It is also indispensable to discover
new compounds in the natural world in order to find powerful tools that can be used to regulate
resistant bacteria in the world. Lactophoricin (LPcin), a cationic amphipathic peptide consists of
23-mer peptide from bovine milk, was currently utilized as the framework to design the novel
AMP analogs and study the correlation between structure-activity of AMPs. 11 LPcin analog
peptides were designed to improve the antimicrobial activity, using conservative sequence
modification and designed additional 9 analog peptides based on LPcin-YK3 which shows best
antibacterial activity among them. Antimicrobial activity of designed novel AMPs was confirmed
by bacterial killing assays and growth inhibition assays for bacteria and fungi, and the stability was
confirmed by hemolysis assay and cytotoxicity assay for mouse and human eukaryotic cells. We
conducted structural studies of analog peptides using various spectroscopic methods as well as
NMR in order to clarify the correlation between antimicrobial activity and structure of AMPs.
Analog peptides were obtained with high yield and high purity by optimizing expression using E.
coli and purification using many biophysical techniques. Structures of analog peptides in
membrane environments are studied using solid-state NMR to identify their 3D structures and
topologies.

Keyword: Lactophoricin, Antimicrobial peptide, Antimicrobial activity, Modification, Nuclear
magnetic resonace

[P12-013]
CELL SIGNALING REWIRING OF p38, ERK AND JNK USING SYNTHETIC SCAFFOLD
Sangyoon Jeon¹, Soo Hyun Yang¹, Nayoung Lee¹ and Sang Hyun Park¹

¹Seoul National University, Korea

Cells control their faith from numerous extracellular signals by responding to specific stimulus and
transmitting it to internal signal pathways. p38, ERK and JNK are well studied MAPK (mitogenactivated protein kinase) signaling pathways that involve in cell growth, differentiation, and death.
Scaffold proteins are one of the essential protein regulators that are found in cell signaling
pathway from yeast to human. It plays a role in preserving the uniqueness of each signaling
pathway for signal transduction by tethering MAPKs. Scaffold proteins can be engineered and
artificially manipulate the recruitment of particular signaling proteins to re-assemble signaling
pathway. Previously, cross-talk between upper kinase tiers of p38 and JNK were studied however
the unclearness cross-talk between ERK/p38, and ERK/JNK still remains, and the specific scaffold
proteins seems to be the reason. Artificially rewiring MAPKs using synthetic scaffold can develop a
new signaling pathway and signal components of p38, ERK and JNK were reassembled as a
cascade complex to detect signal transduction. Here, by reconstructing repeated PDZ domains
and tagging a target peptide along, a new synthetic scaffold was made. Target peptides were
cloned at each end of MAPKKK, MAPKK and MAPK of signaling components of p38, ERK and JNK
to bind to PDZ domain of synthetic scaffold.

Keyword: Synthetic Scaffold Protein, p38, ERK, JNK, Rewiring

[P12-014]
USP35 REGULATES MITOSIS PROGRESSION BY MODULATING THE STABILITY AND FUNCTION
OF AURORA B
Jinyoung Park¹, Mi-Sun Kwon², Eunice Eunkyeong Kim¹, Hyunsook Lee² and Eun Joo Song¹

¹KIST, Korea, ²Seoul National University, Korea

Deubiquitinating enzymes (DUBs) can regulate cellular physiology. Although approximately 100
DUBs are encoded in the human genome, very little is known about the DUBs that function in
mitosis. Here, we demonstrate that USP35 functions as a mitotic regulator by controlling the
protein levels and downstream signaling of Aurora B. The depletion of USP35 leads to several
mitotic defects. USP35 binds to and deubiquitinates Aurora B, a member of the chromosomal
passenger

complex

(CPC).

Indeed,

USP35

inhibits

the

APCCDH1–mediated

proteasomal

degradation of Aurora B, thus maintaining its stability. In addition, the loss of USP35 causes
decrease in the phosphorylation of Histone H3-Ser10, an Aurora B substrate. Finally, the
transcription factor FoxM1 promotes the expression of USP35, as well as that of Aurora B, during
the cell cycle. Our findings suggest that USP35 regulates the stability and function of Aurora B by
blocking APCCDH1-induced proteasomal degradation, thereby controlling mitotic progression.

Keyword: USP35, Deubiquitinating enzyme, Mitosis, Aurora B

[P12-015]
CYPB REGULATES CK1Α EXPRESSION THROUGH ITS PHYSICAL INTERACTION
Youngseok Lee¹, Ji Su Yoon¹ and Wonchae Choe¹

¹Kyung Hee University, Korea

Cyclophilin B (CypB) function as molecular chaperones and upregulate the rate of protein folding
through peptidyl-prolyl cis-trans isomerase (PPIase) activity. CypB mainly locates in the
endoplasmic reticulum (ER), and involved in ER-stress associated disease, oxidative stress and
reactive

oxygen

species

(ROS)

generation,

and

neuronal

degenerative

disorders.

The

serine/threonine protein kinase casein kinase I family (CK1s) is known to phosphorylate many
different substrates and key regulatory protein involved in the control of cell differentiation,
proliferation, DNA repair and DNA transcription. Previously study demonstrated that an increase
of casein kinase 1 (CK1) expression is associated with induce the hyperphosphorylation of NS5A
proteins and HCV replication. Therefore, controlling the level of CK1 is a critical step for HCV
replication. In this study, Huh9.1.3 cells were transiently transfected for 24 h with expression of
CypB and mRNA and protein expression levels of different isotypes of CK1α, δ, ε, γ was measured
by RT-PCR and western blot analysis. Therefore, no changes were observed in RT-PCR but as for
CK1α, the protein levels were affected by expression levels of CypB. As the level of CK1α
decreased, the amount of hyperphosphorylation of NS5A has decreased. Also, the interaction
between CypB and CK1α was confirmed in vitro by co-IP assay. Overall, we present the novel
mechanism that CypB associates and downregulates the level of CK1α through its physical
interactions.

Keyword: Protein, HCV

[P12-016]
HOMEODOMAIN-INTERACTING PROTEIN KINASE-2 (HIPK2) STABILIZES KRUPPEL-LIKE
FACTOR 5 (KLF5) BY ITS PHOSPHORYLATION
Eunjin Koh¹, Young Kyung Kim¹, Daye Shin¹ and Kyung-Sup Kim¹

¹College of Medicine, Yonsei University, Korea

Kruppel-like factor 5 (KLF5) is a transcription factor which involved in cell proliferation,
differentiation and tumorigenesis. We previously reported that KLF5 induces fatty acid synthase
(FASN) expression at transcriptional level with synergistic activation through SREBP-mediated FASN
regulation in androgen-treated prostate cancer LnCap cells. KLF5 has short half-life and degraded
by E3 ubiquitin ligases such as WWP1, Fbw7a, EFP and SMURF depending on various cell contexts.
In this study, we demonstrate that homeodomain-interacting protein kinase-2 (HIPK2), a
serine/threonine kinase, phosphorylates and stabilizes KLF5 protein. We detected increased
protein, transcriptional activity and target genes of KLF5 such as FGFBP 1C, cyclinD1 and FASN
when wild type HIPK2 was co-overexpressed with KLF5. Cycloheximide chase assay revealed that
kinase activity of HIPK2 is necessary for the stabilization of KLF5. Furthermore, we found that 115
amino acid residues (P589~Q704) of homeoprotein-interaction domain (HID) of HIPK2 is required
for the interaction with the transactivation domain (TAD) of KLF5. In addition, we observed that
the serine 306, one of the possible site for HIPK2-mediated phosphorylation located in cdc4
phospho-degron motif (CPD), is critical for the stabilization of KLF5 by site-directed mutagenesis
studies. Identification of KLF5 phosphorylation site by HIPK2 and the interaction among fbw7,
KLF5 and HIPK2 is under investigation to elucidate the precise mechanism by which HIPK2
regulates KLF5 protein stabilization. This work was supported by National Research Foundation of
Korea (NRF) grants from the Korean Government (MSIP) (NRF-2017R1A2B4009674, NRF2017R1A2B4007462 and NRF-2011-0030086).
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[P12-017]
MECHANISM OF PROTEIN NRT1.1 REGULATION IN FLUCTUATING SOIL NITRATE CONDITIONS
Mubasher Rashid Rather¹, Amit Chakraborty¹ and Alexander B. Medvinsky²

¹Central University of Rajasthan, Ajmer, India, ²Russian Academy of Sciences, Russia

Nitrogen is an important component of amino acids and nucleic acids and is therefore needed by
every form of life. For plants nitrate is the primary nitrogen source with concentrations varying in
the soil by at least four orders of magnitude. As sessile organisms, plants can’t escape adverse
environmental conditions such as drought, nutrient deficiency, or harsh weather. To coup with
unfavorable living conditions, plants develop sophisticated signaling and transport systems that
modulate varieties of physiological and developmental responses. However, we know very little
about their molecular mechanisms. It is now becoming increasingly evident that many of these
responses are regulated by a transceptor protein NRT1.1—a transporter cum a receptor of nitrate
signaling. Here we report a mechanism by which Arabidopsis Thaliana NRT1.1 holds dual affinity
for nitrate uptake in the face of wide range of nitrate variations. With the help of quantum
mechanics/molecular mechanics simulations we show that the NRT1.1 is intrinsically asymmetric
homodimer protein. Nitrate binding further enhances the asymmetry differentially, causing NRT1.1
to have high and low affinities for nitrate binding in the two protomers. We show that high
affinity nitrate binding triggers conformational changes within the protein, leading to strong
intramolecular allosteric communications between the nitrate binding and the phosphorylation
site, threonine 101. Resulting NRT1.1 dimerization generates two distinct signals that are
integrated by a gate function forming an incoherent feedforward circuit. Further, we also show
that the upstream signals activating the regulatory circuit are generated by NRT1.1 itself and not
by other nitrate sensors. It therefore revealed that differential regulation of NRT1.1 is achieved
through proportional activation/inhibition of upstream components of nitrate signaling not
primarily through feedback mechanisms. These results are expected to enhance our understanding
of the mechanism of nutrient transport across plasma membrane by the transporter proteins. We
also expect that this could be the universal mechanism across species, and if proven, our results
will serve as key input to improve nitrogen use efficiency having huge applications in
biotechnology, which otherwise has remained a challenge from decades.

Keyword: NRT1.1 protein, Nitrate Signaling, Intrinsic Asymmetry, Allosteric Communication,
Nitrogen Use Efficiency

[P12-018]
A CONSERVED DEGRON CONTAINING AN AMPHIPATHIC HELIX REGULATES THE
CHOLESTEROL-ACCELERATED DEGRADATION OF HUMAN SQUALENE MONOOXYGENASE
Ngee Kiat (Jake) Chua¹, Vicky Howe¹ and Andrew Brown¹

¹UNSW Sydney, Australia

Cholesterol biosynthesis in the endoplasmic reticulum (ER) is tightly controlled by multiple
mechanisms to regulate cellular cholesterol levels. Squalene monooxygenase (SM) is the second
rate-limiting enzyme in cholesterol biosynthesis and is regulated by transcriptional and posttranslational mechanisms. SM undergoes cholesterol-accelerated proteasomal degradation in the
presence of excess cholesterol. The first 100 amino acids of SM (designated SM N100) are
necessary for this degradative process and represent the shortest cholesterol-regulated degron
identified to date. However, the fundamental intrinsic characteristics of this degron remain
unknown. Here, we performed a series of deletions, point mutations, and domain swaps to
identify a 12-residue region (residues Gln-62–Leu-73), required for the cholesterol-accelerated
degradation of SM. Molecular dynamics and circular dichroism revealed an amphipathic helix
within this 12-residue region. Moreover, 70% of the variation in cholesterol regulation was
dependent on the hydrophobicity of this region. Of note, the earliest known Doa10 yeast degron,
Deg1, also contains an amphipathic helix and exhibits 42% amino acid similarity with SM N100.
Mutating SM residues Phe-35/Ser-37/Leu-65/Ile-69 into alanine, based on the key residues in
Deg1, blunted SM cholesterol-accelerated degradation. Collectively, our results support a model
whereby the amphipathic helix in SM N100 attaches reversibly to the ER membrane depending on
cholesterol levels; with excess, the helix is ejected and unravels, exposing a hydrophobic patch of
amino acids, which then serves as a degradation signal. Our findings shed new light on the
regulation of a key cholesterol synthesis enzyme, highlighting the conservation of critical degron
features from yeast to humans.
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[P12-019]
MECHANISTIC STUDIES OF CULLIN-RING E3 LIGASES
Kheewoong Baek¹, Arno Alpi¹ and Brenda Schulman¹

¹Max-Planck Institute of Biochemistry, USA

The fate of thousands of protein substrates modified by ubiquitin (UB) depends on cascades of E1
activating, E2 conjugating, and E3 ligating enzymes. Specificity is mainly achieved by different
types of E3 enzymes, RING, RBR, and HECT, and its mode of ubiquitin transfer from the E2 to its
substrates. The dogma for RING E3 ligases – including the largest subfamily of cullin-RING E3s
(CRLs) - was that UB ligation to substrates was exlusively catalyzed by an E2 enzyme.

However,

our lab recently discovered that many cellular CRLs containing the RING subunit RBX1 activate an
RBR type E3, ARIH1, to efficiently mediate substrate ubiquitylation.

In this study we address the

function of a CRL containing RBX2-CUL5, and its interaction with ARIH2, another type of RBR E3
ligase.

We show that ARIH2 is activated to efficiently modify a CUL5 substrate Creatine Kinase B

(CKB).

Overall, our data define ARIH2 as a component of the human RBX2-CUL5 system,

demonstrate that ARIH2 can efficiently and specifically mediate ubiquitylation of a CRL substrate,
and provides more evidence that two distinctive E3s can reciprocally control each other for
simultaneous and joint regulation of substrate ubiquitylation.
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[P12-020]
NEUROPROTECTIVE ROLE OF CYSTEINE OXIDATIVE MODIFICATIONS FOUND IN THE
HIPPOCAMPUS OF CHRONICALLY STRESSED DEPRESSION MOUSE MODEL.
Jung-Eun Choi¹, Hyun Jung Kim¹, Jin-Hwan Cho¹, Jae-Jin Lee¹ and Kong-Joo Lee¹

¹Ewha Womans University, Korea

The relationship between major depressive disorder (MDD) and oxidative stress has been steadily
raised. Chronic stress increases oxidative stress in the brain and dysregulation of this stress might
be one of the causes of MDD. In this study, we examined hippocampal proteome changes in
chronic restraint stress-induced mouse depression model employing 2D-PAGE and nanoUPLC-ESIq-TOF tandem MS. Sixty-three differentially expressed proteins were identified including 5 proteins
showing apparent spot shifts caused by post-translational modifications. We specifically focused
on a hippocampus-specific protein, having differential oxidation patterns of 2 cysteine residues. To
elucidate underlying mechanisms linking oxidative stress and hippocampal damage, we
investigated the role of cysteine oxidation of this protein in HT-22 mouse hippocampal cells using
various cysteine mutants. Our results showed that only wildtype, not cysteine mutants, of
hippocampus-specific protein afforded protective effect in response to H2O2-induced oxidative
stress, while there were no significant differences between wildtype and mutants in cells without
oxidative stress. The results demonstrate the possibility that cysteine-based protein regulation
plays a key role in neuroprotection in MDD. [Supported by the Global Research Lab Program (No.
2012045441) of NRF. Jung Eun Choi supported by BK21 program]
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[P12-021]
AN UNUSUAL MEMBER OF THE URACIL DNA GLYCOSYLASE FAMILY FROM MYCOBACTERIA
REVEALS THE MECHANISM OF URACIL EXCISION
Umesh Varshney¹, Pau Biak Sang¹, Woo-Chan Ahn², Shashanka Aroli³, Gwang-Hyun Park², Jin-Han
Kim², Jeong-Hee Moon² and Euijeon Woo²

¹Indian Institute of Science, Bangalore, India, ²Korea Research Institute of Bioscience and
Biotechnology, Korea, ³Indian Institute of Science, India

Uracil DNA glycosylases (UDGs) pioneer the base excision repair pathway by recognizing and
excising uracil from DNA. We discovered a novel protein, UdgX, from Mycobacterium smegmatis
and other organisms (including some strains of M. tuberculosis). UdgX specifically recognizes
uracil in DNA, forms a tight complex with it, and shows no detectable uracil excision. UdgX shares
highest homology to family-4 uracil DNA glycosylase (UDG) possessing Fe-S cluster. UdgX
possesses a conserved sequence, KRRIH, which forms a flexible loop playing an important role in
its activity. Mutations of H (H109) in the KRRIH sequence to S, G, A or Q lead to gain of uracil
excision activity in UdgX. Recently, to understand the mechanism of UdgX binding to DNA, we
solved the crystal structures of UdgX and its mutant H109S and their complexes with dUMP, uracil
and a 5mer uracil-DNA [d(TTUTT)]. The structures show that the insertion sequence (harboring
KRRIH) of UdgX forms a protruding loop from the entrance of the uracil binding pocket, and its
binding to uracil-DNA results in prominent conformational changes including the movement of
H109 (together with the shift of another residue, R184 toward the phosphate backbone). LC/MS
analysis of UdgX complex with uracil-DNA indicated covalent linkage of uracil-DNA to H109
suggesting that H109 makes a direct nucleophilic attack on the glycosidic bond. The observations
also suggest that tight binding of UdgX to uracil-DNA results from the formation of covalent
intermediate between the H109 and ribose ring in the abasic site. UdgX has probably adopted a
novel mechanism of protecting the cytotoxic abasic sites from exposure to the cellular
environment.
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[P12-022]
ROLE OF UFMYLATION IN THE CONTROL OF ESTROGEN SIGNALING PATHWAY
Ji Hyun Kim¹, Jin-A Lee¹, Jae Yeon Kim², Joo-Eun Lee³ and Hee Min Yoo¹

¹Korea Research Institute of Standards and Science, Korea, ²Daegu Gyeungbuk Institute of Science
and Technology, Korea, ³Seoul National University College of Medicine, Korea

Estrogen receptor-α (ERα), a member of the nuclear receptor superfamily, is prominent in breast
cancer. Upon binding of 17β-estradiol, ERα forms a dimeric complex, translocates to the nucleus,
recruits transcriptional co-activators, and binds to the promoters of its target genes for
transcriptional activation. Thus, ERα is known as a growth factor that is essential for proliferation
of a large subset of breast tumor cells. Activating signal co-integrator 1 (ASC1) is a transcriptional
co-activator of ERα and other nuclear receptors. ASC1 has a zinc-finger domain, which serves as a
binding site for nuclear receptors, transcriptional co-activators, and basic transcriptional machinery.
Thus, ASC1 plays a critical role as a platform that recruits the necessary components for nuclear
receptor-mediated transcription. Ubiquitin-fold modifier 1 (UFM1) is the most recently identified
ubiquitin-like protein. Like ubiquitination, protein modification by UFM1 (Ufmylation) utilizes a
three-step enzyme system: UBA5 as an UFM1-activating E1 enzyme, UFC1 as an UFM1conjugating E2 enzyme, and UFL1 as an UFM1 E3 ligase. Ufmylation process can be reversed by
UFM1-specific proteases (UfSPs). In this study, we show that ufmylation of the substrate related to
estrogen signaling is crucial for breast cancer development.
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[P12-023]
INTEGRATIVE MULTI-OMIC ANALYSIS OF TH1 DIFFERENTIATION
Min Jung Kim¹, Kwang Pyo Kim¹, Mika Gustafsson² and Min-Sik Kim¹

¹Kyung Hee University, Korea, ²Linkoping University, Sweden

Naïve CD4+ T cells can be differentiated into T helper cells through several rounds of division,
and these differentiated T helper cells are essential for human immune activities such as infection,
allergic responses, macrophages and also mediate direct antiviral function. Here, we analyzed the
proteins involved in signal transduction of early T cell differentiation by setting each time point
divided into 6 time points. The samples were labeled by using TMT-reagent after digestion and
the labeled peptides were subjected to LC-MS/MS analysis. After integrating RNA-seq, global and
phosphorylated proteome profiling, we characterized the network of early signaling pathways for
T cell differentiation. Through the analysis of transcriptomes based on RNA-seq, we classified
networks of transcription factors of T cell differentiation. And we identified 847 differentially
phosphorylated peptides from phosphoproteomic analysis and 755 differentially expressed
proteins from global proteomics. All DEPs (fold changes>3) among each analysis were identified
in the abundance of each time point to perform gene ontology and pathway analysis. In
conclusion, our results and future experiment will be able to identify the modeling of drugs
related to CD4 activation and T cell differentiation and also identify autoimmune diseases caused
by T cell mutation.
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[P12-024]
THE O-GLCNACYLATION OF XIAP AFFECTS ITS E3 UBIQUITIN LIGASE ACTIVITY TOWARDS
OGT AND PROLIFERATION OF CANCER CELLS.
Hyeon Gyu Seo³, Eunah Kim², Jung Hwa Seo², Yun Soo Park² and Jin Won Cho¹,²,³

¹Department of Systems Biology, ²Interdisciplinary Program of Integrated Omics for Biomedical
Science, ³Glycosylation Network Research Center, Yonsei University, Korea

X-linked inhibitor of apoptosis (XIAP), has a RING domain and functions as an E3 ligase, catalysing
the ubiquitination of various substrates such as apoptosis-inducing factor, TGF-β-activated kinase
1, and MEK kinase 2. Here, we identified O-linked N-acetylglucosamine transferase (OGT) as a
substrate of XIAP. We found that OGT catalyses the O-GlcNAc modification of XIAP at serine 406,
and this modification regulates the E3 ligase activity of XIAP towards OGT. Substitution of XIAP
Ser406 by alanine decreased its E3 ligase activity toward OGT but not toward other substrates.
Stable overexpression of XIAP in HCT116 human colorectal carcinoma cells decreased OGT protein
levels and inhibited cancer cell growth and invasion. These results indicated that XIAP requires OGlcNAcylation in the regulation of its E3 ligase activity toward OGT, which leads to OGT
degradation and the inhibition of cancer cell growth.
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[P12-025]
A STUDY DECIPHERING NUCLEOCYTOPLASMIC SHUTTLING MECHANISM OF O-GLCNAC
TRANSFERASE
Hyeon Gyu Seo³, Yeon Jung Kim², Han Byeol Kim², Tae Hyun Kweon² and Jin Won Cho¹ ,²,³

¹Department of Systems Biology, ²Interdisciplinary Program of Integrated Omics for Biomedical
Science, ³Glycosylation Network Research Center, Yonsei University, Korea

Nucleocytoplasmic O-GlcNAc transferase (OGT) attaches a single GlcNAc to hydroxyl groups of
serine and threonine residues. Although the cellular localisation of OGT is important to regulate a
variety of cellular processes, the molecular mechanisms regulating the nuclear localisation of OGT
is unclear. Here, we characterised three amino acids (DFP; residues 451–453) as the nuclear
localisation signal of OGT and demonstrated that this motif mediated the nuclear import of nondiffusible β-galactosidase. OGT bound the importin α5 protein, and this association was abolished
when the DFP motif of OGT was mutated or deleted. We also revealed that O-GlcNAcylation of
Ser389, which resides in the tetratricopeptide repeats, plays an important role in the nuclear
localisation of OGT. Our findings may explain how OGT, which possesses a NLS, exists in the
nucleus and cytosol simultaneously. This work was supported by the National Research
Foundation of Korea(NRF) Grant funded by the Ministry of Education, Science and Technology
(Grant Number : NRF-2016R1A5A1010764, NRF-2015M3A9B6073840).
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THE ROLE OF N-TERMINAL ARGINYLATION AS A BIMODAL DEGRON THAT MODULATES
AUTOPHAGIC PROTEOLYSIS
Su Ran Mun¹ and Yong Tae Kwon¹

¹Protein Metabolism Medical Research Center and Department of Biomedical Sciences, College of
Medicine, Seoul National University, Seoul, Korea

N-end rule pathway had been identified as a part of Ubiquitin proteasome system (UPS). Recently,
we identified that N-terminal arginylation role in autophagy-lysosome system (autophagy) using
endoplasmic reticulum resident chaperons. Through this finding, we wondered the metabolic fate
of the other N-end rule permissive proteins. In principles, approximately 25% of endoproteolytic
cleavage products are substrates of N-terminal arginylation. Through genome-wide functional
proteomics, we identified CDC6 as a cytosolic substrate of N-end rule pathway. Using CDC6 and
BRCA1 as model substrates, we showed the N-terminal arginylation generates a bimodal degron
that modulates proteolytic flux through autophagy. In normal condition, CDC6 and BRCA1 are
cleaved by caspase and their C-terminal fragments exposed P1` residues, then, their P1` residues
are Nt-arginylated by ATE1 R-transferases. These arginylated substrates are recognized by UBR
proteins, and degraded by UPS. Under proteotoxicity, however, N-terminal arginylation redirected
UPS flux to autophagic flux. Nt-arginylation binds to ZZ domain of p62/SQSTM/Sequestosome-1,
and activates the p62 and autophagy. Through binding assay to p62, we showed p62 as a general
receptor of N-end rule pathway, and this binding is dependent on Nt-arginylation. A chemical
mimic of Nt-arginine redirects ubiquitin-conjugated substrates to macroautophagy and facilitate
their lysosomal degradation. When cell-penetrating peptide bearing Nt-arginine introduced to cell,
it forms cytosolic puncta and targeted to autophagy via p62. We suggest that the Nt-argine
residue of cellular arginylated proteins mediates the crosstalk between the UPS and autophagy.

Keyword: N-end rule pathway, ATE1 R-transferase, ubiquitin-proteasome system, macroautophagy,
p62/SQSTM/Sequestosome-1

[P13-001]
STRUCTURAL INSIGHTS INTO GDP-MEDIATED REGULATION OF A BACTERIAL ACYL-COA
THIOESTERASE
Yogesh Khandokar¹, Parul Srivastava² and Jade Forwood²

¹Monash University, Australia, ²Charles Sturt University, Australia

Thioesterases catalyze the cleavage of thioester bonds within a diverse range of activated fatty
acids and acyl-CoA substrates. They are expressed ubiquitously in both prokaryotes and
eukaryotes, and are subdivided into 25 thioesterase families based on their catalytic active site,
protein oligomerization, and substrate specificity. Whilst many of these enzyme families are well
characterized in terms of function and substrate specificity, regulation is understood poorly across
most thioesterase families. Here, we characterize a TE6 thioesterase from Neisseria meningitidis.
Structural analysis based on X-ray crystallographic diffraction data to 2.0 Å revealed each protein
monomeric unit harbors a hotdog fold, and that the enzyme forms a hexamer, arranged as a
“trimer-of-dimers”. Assessment of activity against a range of acyl-CoA substrates revealed greatest
activity against acetyl-CoA, and structure-guided mutagenesis of putative active site residues
identified Asn24 and Asp39 as essential for activity. Our structural analysis revealed the presence
of six GDP nucleotides bound to the enzyme in close proximity to novel disulfide bond
interactions which covalently link thioesterase domains in a double hotdog dimer. Structureguided mutagenesis of residues within the GDP binding pocket identified Arg93 as playing a key
role in the nucleotide interaction, and that GDP is required for activity. All mutations were
confirmed to be specific and not the result of structural perturbations by X-ray crystallography.
Overall, this is the first report of a bacterial thioesterase regulated by GDP, and covalent linkage of
thioesterase domains through a disulfide bond, revealing structural similarities with ADP
regulation in the human ACOT12 thioesterase.

Keyword: thioesterase, ACOT, GDP, enzyme kinetics, enzyme regulation

[P13-002]
METAL ION BINDING CHARACTERISTICS OF THE F-DOMAIN OF THE 20-HYDROXYECDYSONE
RECEPTOR (ECR) FROM AEDES AEGYPTI
Anna Wiech¹, Magdalena Rowinska-Zyrek², Andrzej Ozyhar¹ and Marek Orlowski¹

¹Faculty of Chemistry, Wroclaw University of Science and Technology, Poland ²Faculty of Chemistry,
University of Wroclaw, Poland

20-hydroxyecdysone receptor (EcR) is involved in the vitellogenesis in mosquitoes. EcR has the
canonical structure which is typical for other nuclear receptors. There is an N-terminal domain,
responsible for transactivation, the DNA and ligand binding domains interconnected by an elastic
hinge segment. However, at the C-terminus of the EcR an additional region F (AaFEcR) is present,
which structure and function has not been described yet. In the context of the number of annual
infections with dengue and Zika fever viruses by Aedes aegypti mosquitoes, no efficient cure or
vaccine against diseases they cause, deepening the knowledge about EcR functioning may help
with planning successful strategies concerning mosquitoes reproduction. The data we obtained
from the studies on the AaFEcR indicate that this fragment of EcR belongs to intrinsically
disordered proteins (IDPs) family and putatively conforms to pre-molten globule-like (PMG-like)
shape. Amino acid composition in silico analyses revealed the presence of a motif (IonBM), that
might be responsible for Zn2+ and Cu2+ions binding. In order to investigate in details whether
AaFEcR is capable of binding Zn2+ and Cu2+ we conducted ESI-TOF mass spectrometry. For
samples of AaFEcR with Zn2+ (molar ratio 1:1) we observed forming of the following complexes:
ZnAaFEcR, Zn2AaFEcR. Double excess of zinc ions relative to AaFEcR did not result in other
complexes occurrence. When the molar ratio of AaFEcR with respect to Cu2+ concentration
equaled 1:1, CuAaFEcR, Cu2AaFEcR and Cu3AaFEcR complexes were present. These results
correspond with the hydrodynamic radius decrease in the presence of increasing metal ion
concentration examined with size-exclusion chromatography (SEC). Circular dichroism (CD) spectra,
recorded for the AaFEcR in the presence of different Zn2+ or Cu2+ concentration, deconvolution
for iBasis7 did not indicate increase of the amount of secondary structures. This work was
supported by Wrocław Centre of Biotechnology, programme The Leading National Research
Centre (KNOW) for years 2014-2018 and partially supported by a statutory activity subsidy from
the Polish Ministry of Science and Higher Education for the Faculty of Chemistry of Wrocław
University of Science and Technology.

Keyword: dengue, region F of EcR, zinc and copper ion, IDPs

[P13-003]
N-TERMINAL DOMAIN OF HELICOVERPA ARMIGERA ULTRASPIRACLE MODULATES
INTERACTION WITH SPECIFIC DNA SEQUENCE
Krzysztof Wycisk¹ and Andrzej Ozyhar¹

¹Faculty of Chemistry, Wroclaw University of Science and Technology, Poland

Ultraspiracle (Usp) is an insect nuclear receptor (NR) homologous to human retinoid X receptor
(RXR). Likewise other nuclear receptors, Usp possesses typical domain structure. It consists of two
globular domains: a DNA-binding domain (DBD) and a ligand binding domain (LBD), beside them,
Usp also contains an intrinsically disordered N-terminal domain (NTD) and an unstructured hinge
between globular DBD and LBD. In contrast to widely characterized DBD and LBD not much is
known about physiological function and exact structure of NTD. Publications concerning NRs
rarely concentrate on NTD, thus we decided to investigate if presence of this disordered fragment
influences Usp molecular properties. To reach this goal we expressed and purified full length
Helicoverpa armigera Usp (HaUsp) and HaUsp deprived of NTD (HaUsp_ΔNTD). As an initial step
in silico analyses were performed to determine disordered propensities of HaUsp. Two different
approaches with PONDR and DynaMine were used. PONDR estimates disorder tendency of
selected amino acid sequence and DynaMine determines its flexibility or rigidity. Both methods
indicated that the highest disorder tendency exhibits NTD while DBD and LBD are in fact highly
ordered. Subsequently, HaUsp and HaUsp_ΔNTD were expressed fused with His-tag (6xHis) at N
termini and purified using two step procedure, consisting of metal affinity chromatography and
size exclusion chromatography. As a result homogenous samples of each protein were obtained.
Circular dichroism spectrum of HaUsp was apparently characteristic for ordered proteins, however
its deconvolution with CDPro package indicated presence of 25% of disordered regions, what
demonstrated that HaUsp is partially disordered. Both proteins were then analyzed by
electrophoretic mobility shift assay, using two different DNA sequences – ecdysone response
element of Drosophila melanogaster heat shock protein gene (hsp27_EcRE) and ecdysone
response element of H. armigera HR3 protein gene (HR3_EcRE). As a positive control D.
melanogaster Usp (DmUsp) was used. Comparing to the DmUsp, interaction of HaUsp and
HaUsp_ΔNTD with hsp27_EcRE was weaker. The differences in the strength of the interactions may
arise from the differences in the hinge region sequences and their lengths resulting in different
LBD and DBD positioning in relation to each other. Greater mobility of DmUsp domains could

facilitate DNA interaction. In turn, comparing of HaUsp and HaUsp_ΔNTD interactions with the
same DNA probe demonstrated significant role of NTD. Interestingly, full length HaUsp was
characterized with weaker DNA binding, therefore we suggest that possibly NTD modulates
interaction of NRs with specific DNA sequence. It is very likely that some coactivators could be
necessary for stronger binding. Furthermore, we suppose that NTDs can regulate NRs - DNA
interaction by weakening its NRs binding in the absence of additional factors. Obtained results are
good background for further analyses of potential functions of poorly known NTDs and can help
to determine theirs influence on the NRs signaling transmission.
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IMPACT OF ORIENTATION OF CARBOHYDRATE BINDING MODULES FAMILY 22 AND 6 ON
THE CATALYTIC ACTIVITY OF THERMOTOGA MARITIMA XYLANASE XYNB.
Razia Tajwar¹, Saher Shahid¹, Rehan Zafar² and M. Waheed Akhtar¹

¹School of Biological Sciences, University of the Punjab, Pakistan, ²National University of Science
and Technology, Pakistan

Xylanase XynB of the hyperthermophile Thermotoga maritima, which belongs to glycoside
hydrolase family 10 (GH10), does not have an associated carbohydrate binding module (CBM) in
the native state. CBM6 and CBM22 from a thermophile Clostridium thermocellum were fused to
the catalytic domain of XynB (XynB-C) to determine the effects on activity and other properties.
XynB-B22C and XynB-CB22, produced by fusing CBM22 to the N- and C-terminal of XynB-C,
showed 1.7- and 3.24-fold increase in activity against the insoluble birchwood xylan, respectively.
Similarly, CBM6 when attached to the C-terminal of XynB-C resulted in 2.0-fold increase in activity,
whereas its attachment to the N-terminal did not show any increase of activity. XynB-B22C and
XynB-CB22 retained all the activity, whereas XynB-B6C and XynB-CB6 lost 17 and 11% of activity,
respectively, at 60°C for 4h. Thermostability data and the secondary structure contents obtained
by molecular modelling are in agreement with the data from circular dichroism analysis. Molecular
modelling analysis showed that the active site residues of the catalytic domain and the binding
residues of CBM6 and CBM22 were located on the surface of molecule, except XynB-B6C, where
the binding residues were found somewhat buried. In the case of XynB-CB22, the catalytic and the
binding residues seem to be located favorably adjacent to each other, thus showing higher
increase in activity. This study shows that the active site residues of the catalytic domain and the
binding residues of the CBM are arranged in a unique fashion, not reported before.

Keyword: Xylanases, Thermotoga maritima, Carbohydrate binding modules, Insoluble birchwood
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STRUCTURAL STUDIES OF SACSIN AND ITS MUTATIONS CAUSING NEURODEGENERATIVE
DISEASE ARSACS
Guennadi Kozlov¹, Marie Menade¹, Jean-Francois Trempe¹ and Kalle Gehring¹

¹Mcgill University, Canada

Autosomal recessive spastic ataxia of Charlevoix-Saguenay (ARSACS) is a neurodegenerative
disease that is linked to mutations in the SACS gene (1). The product of this gene is sacsin, a
gigantic 520-kDa protein that is mostly localized in the cytoplasm of neuronal cells in the soma,
axons and dendrites. ARSACS was first identified in the Canadian province of Québec in 1978,
though since then cases have been reported worldwide with close to 200 mutations known (2).
ARSACS is characterized by an early onset progressive loss of Purkinje neurons of the cerebellum,
peripheral neuropathy and thickening of the retina, with the clinical symptoms consisting of
cerebellar ataxia, spasticity, amyotrophy, nystagmus and dysarthria (3). Structurally, sacsin is a
multi-domain protein with an N-terminal ubiquitin-like (Ubl) domain and a DnaJ domain
immediately followed by a HEPN (higher eukaryotes and prokaryotes nucleotide-binding) domain
at the C-terminus. A high-resolution crystal structure of the HEPN domain revealed that it forms a
stable dimer that mediates sacsin dimerization and binds GTP and other nucleotides with low
micromolar affinity (4). Most of sacsin is composed of three large SIRPT internal repeats with each
repeat divided into sub-repeats namely Sr1, Sr2, Sr3 and srX (5). Within each of SIRPTs, the first
half of the Sr1 shows sequence homology to the nucleotide-binding domain (NBD) of a cytosolic
chaperone Hsp90. The NBDs adopt a Bergerat fold with a sandwich of four β-sheets and two αhelices forming a nucleotide-binding pocket. Here, we determined crystal structures of two
domains of human sacsin: the N-terminal Ubl and the Sr1 domain of SIRPT1 at 2.1 and 1.55 Å
resolution, respectively. The Ubl crystals contain a swapped dimer arrangement of the Ubl domain,
which is potentially relevant in the context of the full-length protein. The Sr1 structure shows an
alpha/beta sandwich where a central β-sheet is covered by α-helical bundles on both sides. The
overall Sr1 structure is similar to the Bergerat protein fold with a characteristic nucleotide-binding
pocket, but binds nucleotides only weakly. Importantly, the structure demonstrates that the
pathological missense mutations, R272H, R272C and T201K, affect the protein fold and/or stability
and most probably target sacsin for proteosomal degradation. The ARSACS D168Y mutation likely
affects chaperone activity via interference with ATP binding. Given the sequence similarity of the

solved fragment with Sr1 modules from SIRPT2 and SIRPT3 (~35% sequence identity), the
structures of these modules are expected to be very similar. Thus, our SIRPT1 Sr1 structures are
good templates for interpreting structure-function studies of the other Sr1 modules. Ultimately,
further structural characterization is important for understanding sacsin and identifying avenues
for the treatment of ARSACS. (1) Bouchard, J. P. et al. Can. J. Neurol. Sci. 1978, 5, 61-69. (2)
Thiffault, I. et al. Can. J. Neurol. Sci. 2013, 40, 61-66. (3) Lariviere, R. et al. Hum. Mol. Genet. 2015,
24, 727-739. (4) Kozlov, G. et al. J. Biol. Chem. 2011, 286, 20407-20412. (3) Romano, A. et al. Hum.
Mutat. 2013, 34, 525-537.
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PRODUCTION AND CHARACTERIZATION OF PEROXIDASE NANOPARTICLE
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Protein nanoparticles are some kinds of nanobiomaterials which are produced based on bottom
to up approach so that, the molecules stick together and create nanostructures. These
nanomaterials are very useful in drug delivery, biosensor production and enhancement of enzyme
activity. In this study, peroxidase that were self aggregated by hydrophobic interaction, cross
linked by glutaraldehyde and protein nano particles were produced. The analysis of FESEM and
DLS revealed that average size of the nanoparticles is 500 nanometer. Biochemical features of
peroxidase were compared before and after conversion to nanoparticle. The results revealed that
the optimum temperature and pH of peroxidase monomer and nanoparticle were the same, 30° C
and 7 respectively, but the nanoenzyme was more stable than enzyme monomer at acidic and
alkaline pH and 80° C.
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SPECIFIC EPH RECEPTOR-CYTOPLASMIC EFFECTOR SIGNALING MEDIATED BY SAM-SAM
DOMAIN INTERACTIONS
Yue Wang1, Yuan Shang2, Jianchao Li2, Weidi Chen1, Gang Li1, Jun Wan1,2, Wei Liu1*, and Mingjie
Zhang1,2*
1

Shenzhen Peking University-The Hong Kong University of Science and Technology Medical Center,
Hong Kong, 2Hong Kong University of Science and Technology, Hong Kong

The Eph receptor tyrosine kinase (RTK) family is the largest subfamily of RTKs playing critical roles
in many developmental processes such as tissue patterning, neurogenesis and neuronal circuit
formation, angiogenesis, bone formation, etc. How the 14 members of Eph proteins, via their
highly similar cytoplasmic domains, can transmit very diverse and sometimes even opposite
cellular signals upon engaging ephrin ligands remains to be a major unresolved question. Here we
systematically investigated the bindings of each SAM domain of Eph receptors to the SAM
domains from SHIP2 and Odin, and uncover a highly specific SAM-SAM interaction-mediated
cytoplasmic Eph-effector binding pattern. Comparative X-ray crystallographic studies of several
pairs of SAM-SAM hetero-dimer complexes, together with biochemical and cell biology
experiments, not only revealed the exquisite specificity code governing Eph/effector interactions
but also allowed us to identify SAMD5 as a new cytoplasmic binding partner of Eph receptors.
Finally, these Eph/effector SAM heterodimer structures can explain numerous Eph SAM domains
mutations identified in patients suffering from cancers and other diseases.
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[P13-008]
LYSINE 274 IS ESSENTIAL FOR THE INHIBITION OF FRUCTOSE 1,6-BISPHOSPHATASE BY
EXCESS OF ITS SUBSTRATE FRU-1,6-P2
Joel L Asenjo¹, Luciano A Rivera¹, Ilona I Concha¹ and Juan C Slebe¹

¹Universidad Austral De Chile, Chile

Fructose 1,6-bisphosphatase, a key gluconeogenic enzyme, is inhibited by AMP, fructose 2,6bisphosphate (Fru-2,6-P22) and by high concentrations of its substrate fructose 1,6-bisphosphate
(Fru-1,6-P22). We have demonstrated that binding of Fru-1,6-P22 induces the appearance of
catalytic sites with lower affinity for substrate and lower catalytic activity and that the inhibitor,
Fru-2,6-P2, competes with the substrate for the high-affinity sites [Asenjo, et al. (2014) Biochim.
Biophys. Acta 1840, 1798-1807]. On the other hand, it has been postulated that the active site
residue lysine-274 is a binding site determinant for sugar bisphosphates and is essential for Fru2,6-P22 inhibition. However, the precise role of Lysine-274 in substrate/inhibitor binding and
catalysis remains uncertain. Three types of experiments were used to shed light on this: (1) effect
of Fru-2,6-P22 on kinetic measurements over a very wide range of substrate concentration using
wild-type and K274A FBPases; (2) fluorescence studies of a K274W mutant; and (3) kinetic studies
of hybrid forms of the enzyme containing subunits mutated at the active site residue lysine-274
(replaced by alanine). The results show that in both mutants the KM values are approximately five
times higher than the value of the wild-type enzyme, while the kcat value of the K274A mutant
increases and that of the K274W mutant decreases. Interestingly, in both mutants the inhibition by
excess of substrate is drastically diminished whereas the Fru-2,6-P22 inhibition changes only
slightly. Unexpectedly, the K274W mutant senses the binding of AMP to the allosteric site but not
the binding of the sugar bisphosphates to the active site. The substrate saturation curve of wild
FBPase exhibits the characteristic partial inhibition by substrate, whereas the mutant enzymes
shows both a decreased catalytic activity and a shift of the inhibition curve to higher substrate
concentrations. Binding of Fru-1,6-P22 to the K274A mutant appears not to induce the
conformational change responsible for the appearance of the low-affinity sites. Overall, the data
indicate that although lysine-274 is an important binding site determinant for sugar
bisphosphates, it plays a more significant role in the mechanism of inhibition by excess of
substrate, highlighting the importance of intersubunit interactions for the regulatory mechanism
of this enzyme. Mimics of the substrate inhibition of FBPase may provide a future option for

combating both postprandial and fasting hyperglycemia. [Acknowledgements: This work was
supported by grants: FONDECYT 1141033 (JCS) and DID-UACh 2013-45 (JLA)].
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[P13-009]
ROLE OF TRANSMEMBRANE DOMAIN 12 OF THE PLANT VACUOLAR H+-TRANSLOCATING
PYROPHOSPHATASE
Shih-Ming Lin¹, Yun-Tzu Huang², Chien-Hsien Lee¹ and Rong-Long Pan²

¹National Cheng Kung University, ²National Tsing Hua University

Plant vacuolar H+-pyrophosphatase (H+-PPase) is a proton pumping protein which hydrolyzing PPi
as its energy source. In previous studies, the crystal structure of H+-PPase showed a dimeric
conformation and a delicate model had been proposed to explain how the proton translocation
mechanism coupled with PPi hydrolysis. Crystal structures showed that the substrate binding
would induce a protein conformational change, and the movement of transmembrane helix 12
(TMH12) was essential for proton translocation. However, the biochemical function of most
residues on TMH12 still remains unclear. Fully characterizing this important transmembrane
segment would be useful to clarify its unique functional role. Here, we studied the role of TMH12
by alanine-scanning mutagenesis and proteolytic analysis. The biochemical characteristics and
structural evidence indicated that S547 is essential in binding a specific water molecule and
conducting the proton translocation function. Mutation on the neighbor residue, A548S, provides
an additional hydrogen bond to stabilize the water molecule and showed a relatively higher Km
compared to the wild-type H+-PPase. In addition, several hydrophobic residues, such as L553,
L555, F556, and A558, were identified to be involved in the proton pumping activity. These
hydrophobic residues might be contributed to controlling the proton release at the lumen side
against the electrochemical gradient. Interestingly, the F556 mutant reduced the potassium
stimulation and sodium inhibition properties of H+-PPase. However, F556 is far from the
potassium binding site and active site in the three-dimensional structure, indicating that it is not
directly participated in the substrate hydrolysis. Further studies on the roles of F556 would provide
more information for illustrating the enzymatic functions and proton translocating mechanism of
this unique primary pumping protein.

Keyword: H+-pyrophosphatase, Proton translocating, Membrane protein, X-ray crystallography,
Alanine-scanning mutagenesis

[P13-010]
DIFFERENT CONFORMATIONAL THERMOSTABILITIES AMONG HEXAMERIC NUCLEOSIDE
DIPHOSPHATE KINASES FROM MODERATELY THERMOPHILIC BACTERIA
Haruka Iwata¹, Kouta Nagai¹, Yousuke Endoh¹, Yurie Ohiwa¹, Shota Inoue¹, Kenji Akiyoshi¹ and
Takanori Satoh¹

¹Tokushima University, Japan

Nucleoside diphosphate kinase (NDK) catalyzes the phosphorylation of dNDP to dNTP, which is
essential for the DNA synthesis. In previous studies, we elucidated that the hexameric Geobacillus

stearothermophilus (Bst) NDK is more thermostable than the tetrameric E. coli NDK, and five
Geobacillus (Bcl, Bct, Bcv, Gtc, Gtg) NDKs in terms of the conformation and enzyme activity. In
addition, hexameric Geobacillus NDKs showed not dissociation but aggregation after heating at
high temperatures (namely non-dissociation type), whereas tetrameric E. coli NDK exhibited
dissociation into dimer or monomer (Dissociation type). Then, we deduced thermostabilizing
factors for the oligomerization of Bst NDK by site-directed mutagenesis studies. On the other
hand,

characteristics

and

thermostability

of

NDK

from

other

moderately

thermophiles,

Anoxybacillus flavithermus (Afl) and Alicyclobacillus acidocaldarius（Aca）have not reported yet.
In this study, to elucidate features for conformational thermostabilities of moderately thermophilic
NDKs, we cloned and expressed Afl and Aca NDK genes, followed by compared its thermostability
with Geobacillus NDKs. Firstly, we cloned Afl and Aca NDK genes by PCR, and then analyzed their
genetic features. It was found that Afl NDK was composed of 148 residues, whereas Aca NDK was
152 amino acids, and their functional sites of are highly conserved among Geobacillus NDKs (Afl
NDK: 88-89%, Aca NDK:71-72%). Next, we constructed the expression vector for Afl and Aca NDKs,
and then expressed in E. coli cells. After purification, we obtained recombinant Afl and Aca NDKs,
which both NDKs had the enzymatic activity for dTDP and ATP, and formed hexamer. Furthermore,
we evaluated their thermostability in terms of enzymatic activity, tertiary structure using
fluorescence spectra, and quaternary structure by gel filtration chromatography. It was revealed
that Afl NDK was thermostable after heating at 70°C for 1h, whereas Aca NDK was 80°C for 1h.
Then, both NDKs showed dissociation of hexamer into dimer (Afl NDK) or monomer (Aca NDK) at
high temperature (dissociation type). Therefore, hexameric Afl and Aca NDK exhibited high
thermostability by different factors from Geobacillus NDKs, and we deduced that these differences
in thermostabilities might be mainly caused by different amino acids, especially C-terminal region,
among moderately thermophilic NDKs.

Keyword: Thermophile, Nucleoside diphosphate kinase, Thermostability, Quaternary structure,
Dissociation
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COOPERATIVE REGULATION OF HUMAN EXONUCLEASE1 ACTIVITY BY 14-3-3 PROTEINS
Aminu Umar¹

¹Kebbi State University of Science and Technology, Nigeria

ooperative regulation of human Exonuclease1 (hExo1) activity by 14-3-3 proteins Aminu A. Umar1,
David J. Scott2* 1Department of Biochemistry, Kebbi State University of Science and Technology,
Aliero, P.M.B 1144 Birnin Kebbi, Nigeria. 2School of Biosciences, University of Nottingham Sutton
Bonington Campus, Leicestershire LE12 5RD, United Kingdom. E-mail: au.argungu@ksusta.edu.ng
Human Exonuclease I (hExo1) mediated resection of DNA double-strand break ends generates
long 3 single-stranded DNA overhangs required for homology-based DNA repair and activation of
the ATR-dependent checkpoint. Despite its critical importance in inducing the overall DNA
damage response, the mechanisms and regulation of the hExo1 resection pathway remain
incompletely understood. Two thirds of hExo1 is predicted to be intrinsically disordered, and it is
in this region that many post-translational modifications and binding events are known to occur.
Many previous investigations [1, 2] have centred on the phosphorylated form of hExo1, showing a
stimulatory effect on enzymatic activity by the processivity factor PCNA and 14-3-3 proteins. We
have investigated the relationship between binding of partner proteins and hExo1 function in its
unphosphorylated state. We have shown that there is a cooperative inhibition of the hExo1/PCNA
complex by 14-3-3: the strength of the binding reaction varies with 14-3-3 isotype, and involves
at least three 14-3-3 dimers. Circular dichroism shows that the C-terminus region of hExo1 is
intrinsically disordered with significant polyproline type II conformations. Taking into consideration
the structural propensity of hExo1 and the fact that, more often the binding sites for the 14-3-3
proteins are found within the unstructured regions, this study propose that the disorder-to-order
transition of the ligand molecules structure might be a model of how hExo1 is negatively control
by the 14-3-3 proteins. Results of this project work provide crucial insights into a pioneering
process of DNA end resection regulation a critical event in genome maintenance and may be
implicative in cancer treatment.

Keyword: Exonuclease1, Resection, 14-3-3proteins, Circular dichroism, Disordered

[P13-012]
STRUCTURAL REQUIREMENTS OF SIGNAL PEPTIDE FOR SECRETION OF LYSOZYME IN INSECT
CELL
Yoshinori Tsuchiya¹, Hiroshi Iseki¹, Mitsutaka Ikezawa¹, Satoko Watanabe¹, Masato Ohta¹, Masaji
Mase¹ and Takako Suzuki¹

¹National Institute of Animal Health, Naro, Japan

Signal peptides play important roles in the translocation of newly synthesized proteins across the
endoplasmic reticulum membrane in eukaryotes. Therefor it is important to elucidate the
structural requirements of signal peptides for the effective production of secretory proteins.
Generally, signal peptides are composed of the three structurally and functionally distinct regions:
N-terminal region, central core region and C-terminal region. Especially, the amino acid sequence
of the C-terminal region indicates the largest influence both to the secretion amount of
recombinant proteins and to the processing of signal peptides from preproteins. In this study, we
have prepared 11 kinds of variants that contained mutations in the C-terminal region of the
porcine lysozyme signal peptide, and elucidated the effects of mutations on the secretion of
recombinant porcine lysozyme using insect cell system. Porcine lysozyme gene connected with the
signal peptide gene (total length: 488bp) was synthesized from 9 short DNA oligomers (length:
70-80mer) by SPR method and PCR extension. In this artificial gene, the sequence coding Cterminal region of the signal peptide was altered as follows: Ala at position -1 was replaced with
Gly, Val, Leu, Ile, Ser, Thr, Phe, Tyr, Trp, Pro, Cys, respectively. These mutant genes were expressed
in insect cell (expresSF+ strain) using baculovirus system. Recombinant porcine lysozyme
recovered from the culture medium was purified by cation-exchange column. Each secretion
amount was estimated by the weight value of the refined porcine lysozyme. The N-terminal
sequence was determined to analyze the cleavage site of signal peptide. The lytic activity of
porcine lysozyme in the culture medium was measured by the reduction of 450nm absorbance
using bacterial cell wall (Micrococcus lysodeikticus). During this study, the mutants that changed
the -1 Ala with Val, Leu, Ile, Thr, Phe, Tyr, Trp could not secrete the porcine lysozyme in insect cell
because of the luck of processing by signal peptidase. In comparison with their negative results,
the change that replaced the -1Ala with Gly increased the secretion amount of porcine lysozyme
at about two times in insect cell. We determined that the hydrophobic bulky amino acid residue
at position -1 inhibited the processing of signal peptide from preprotein. Under consideration of

each secretory amount of porcine lysozyme, the height of the applicability is the order of Gly, Ala,
Ser, Cys and Pro as the -1 residue of eukaryotic signal peptide and the bulky residues such as Val,
Leu, Ile, Phe, Thr, Tyr and Trp, never be allowed to occupy at position -1 of signal peptide,
because bulky side chain at -1 residue suppresses the processing by the local steric hindrance
against signal peptidase. We suggest that the applicability of -1 residue and the volume indicate
negative correlation around the cleavage site of signal peptide. The Van der Waals volume of the
-1 residue will be limited within 90Å3 for effective secretory production of recombinant protein.

Keyword: Signal peptide, Lysozyme, Van der Waals volume, Signal peptidase, Insect cell

[P13-013]
INSIGHTS INTO THE CATALYTIC PROPERTIES OF BAMBOO PHENYLALANINE AMMONIA-LYASE
THROUGH MUTATIONAL ANALYSIS OF SUBSTRATE-SELECTIVITY SITES
Lu-Sheng Hsieh¹

¹Tunghai University

Phenylalanine ammonia-lyase (PAL) catalyzes the non-oxidative deamination of phenylalanine to
trans-cinnamic acid and ammonia, which is the first step in the biosynthesis of phenylpropanoid
metabolites

in

plants.

Many

plant

secondary

metabolic

products

are

derived

from

phenylpropanoids such as flavonids, anthocyanins, lignins, and so on. Limited PAL enzymes from
monocotyledonous plants also have tyrosine ammonia-lyase activity and can use both
phenylalanine and tyrosine as substrates, whereas nearly all PALs from dicotyledonous plants only
utilize phenylalanine efficiently. PAL is commonly encoded by a multi-gene family. Four genes
previously cloned from green bamboo, Bambusa oldhamii, were designated as BoPAL1 to BoPAL4.
Three of them were expressed in Escherichia coli. All recombinant proteins exhibited PAL activity
and functioned in homotetrameric forms. BoPAL4 had a higher affinity to catalyze tyrosine as
physiological substrate and His124 plays the important role for its substrate specificity. BoPAL2
showed both PAL/TAL activities, whereas BoPAL1 can only use phenylalanine as substrate. Phe133
of BoPAL1 and Phe134 of BoPAL2 are the positions related to His124 of BoPAL4. BoPAL1 F133H
showed a slightly increased TAL activity, and the TAL activity of BoPAL2 F134H was higher than
that in BoPAL2, suggesting that His residue is essential for TAL activity. However, other residues
also contribute to the TAL activity in BoPAL2. More site-directed mutagenesis experiments are
required to fully understand how PAL and TAL activities are determined in monocot plants. Luckily,
BoPAL1 shares 96% amino acid sequence identity with BoPAL2. The catalytic motif Ala-Ser-Gly
forms the active site and is highly conserved among all plant enzymes. The regions in front of the
active sites and the regions behind the active site are 17 mismatches/1 gap and 15 mismatches
between BoPAL1 and BoPAL2, respectively. Domain swapping can readily figure out which region
is needed for TAL activity, and further site-directed mutagenesis analysis will be conducted among
this region to identify the substrate selectivity sites.

[P13-014]
DNA-BINDING AND TRANSCRIPTION ACTIVITY OF P53 AND P73 PROTEINS
Vaclav Brazda¹, Jan Coufal¹, Eva B. Jagelska¹ and Miroslav Fojta¹

¹Institute of Biophysics, Academy of Sciences of The Czech Republic, Czech Republic

It has been shown that human tumor suppressor protein p53 plays critical roles in various
important biological processes including regulation of cell cycle, apoptosis, senescence and
metabolism. P53 protein is also commonly mutated in human cancer. Functions of p53 are
achieved by protein-protein interactions, but particularly by binding to DNA. As a transcription
factor, p53 is well known to bind consensus target sequences in linear DNA. Recent findings
demonstrate that p53 binds with higher affinity to target sequences forming cruciform DNA
structure. Besides its binding to cruciforms, p53 interacts with quadruplex DNA, triplex DNA, DNA
loops, bulged DNA and hemicatenane DNA. On the other hand, it has been demonstrated that
restoring the wild-type conformation and DNA-binding activity of mutant p53 is insufficient for
restoration of transcriptional activity. Therefore, we have analyzed DNA binding and transactivation
activity of p53 and p73 proteins in detail. Our results show that both p53 and p73 proteins bind
to p53 target sites according to its potential to form cruciform structure and that transactivation
in vivo correlated with relative propensity of the target site to form cruciforms than to its
predicted in vitro DNA binding affinity. DNA structural features could therefore be an important
determinant of p53 transactivation function. These recent data provide important insights into the
complexity of the p53 protein family pathways and the functional consequences of its activation in
normal and tumor cells. This work was supported by The Czech Science Foundation (18-15548S)
and by the SYMBIT project reg. no. CZ.02.1.01/0.0/0.0/15_003/0000477 financed from the ERDF.
References: [1] V. Brázda, J. Čechová, M. Battistin, J. Coufal, E.B. Jagelská, I. Raimondi, A. Inga, The
structure formed by inverted repeats in p53 response elements determines the transactivation
activity of p53 protein, Biochem. Biophys. Res. Commun. 483 (2017) 516–521. [2] V. Brázda, J.
Coufal, Recognition of local DNA structures by p53 protein, Int. J. Mol. Sci. 18 (2017) 375. [3] E.B.
Jagelská, H. Pivoňková, M. Fojta, V. Brázda, The potential of the cruciform structure formation as
an important factor influencing p53 sequence-specific binding to natural DNA targets, Biochem.
Biophys. Res. Commun. 391 (2010) 1409–1414. [4] V. Brazda, P. Muller, K. Brozkova, B. Vojtesek,
Restoring wild-type conformation and DNA-binding activity of mutant p53 is insufficient for
restoration of transcriptional activity, Biochem. Biophys. Res. Commun. 351 (2006) 499–506.
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DETERMINATION OF THE SOLUTION STRUCTURE OF A POTENTIALLY INFLAMMATIONINHIBITING PEPTIDE (VIPER) DERIVED FROM A POXVIRAL IMMUNE EVASION PROTEIN (A46)
Ji Yoon Kim¹, Dylan Lawless¹, Marcin Baran¹, Manuel Ruether¹, Andrew Bowie¹ and Kenneth Hun
Mok¹

¹Trinity College Dublin, Ireland

Toll-like receptors (TLRs) play a role in viral detection leading to cytokine and IFN induction, and
as such, they are targeted by viruses for immune evasion. The poxviral protein A46 has been
identified to inhibit TLR signalling by interacting with TIR domain-containing proteins of the
receptor complex to collectively inhibit all TLR adaptor proteins that positively regulate
transcription-factor activation [1]. One 11 aa peptide (KYSFKLILAEY) termed VIPER (Viral Inhibitory
Peptide of TLR4) was reported to retain the inhibitory properties of full-length A46 against TLR4
signalling. A 9R homo-polymer delivery sequence at the C-terminus provided delivery of the
peptide into cells. 9R-VIPER showed its efficacy in a TLR4-dependent flu-induced lung damage
model [2]. In this study, structural comparisons are presented between 9R-VIPER, which is active in
preventing TLR4-dependent cytokine induction in cell culture, and a mutant that exhibited loss of
function (9R-VIPER L6AE10A), through solution NMR spectroscopy. Assignments of the resonances
were accomplished 1H-15N HSQC, 1H-13C HSQC, TOCSY and NOESY at Agilent 800 MHz NMR.
Chemical shift assignment and Nuclear Overhauser Effects (NOE) results were used to probe
peptide conformation and generate 3D structures. Finally, the 3D structure of the VIPER region in
the vaccinia virus A46 protein (residues 88-98) (PDB ID code: 4M0S) [3] is shown and
subsequently superimposed with the VIPER and VIPER mutant peptide structure ensembles. We
find that despite a relatively minor sequence difference, the loss of hydrophobicity, negative
electrostatic interactions as well as structure changes result in subtle but potentially significant
differences in the region of the peptide proposed to interface with TLR4. References [1] Stack J,
Bowie AG, “Poxviral protein A46 antagonizes Toll-like receptor 4 signaling by targeting BB loop
motifs in Toll-IL-1 receptor adaptor proteins to disrupt receptor:adaptor interactions“ J Biol Chem
287: 22672-82, (2012) [2] Shirey KA, Lai W, Patel MC, Pletneva LM, Pang C, Kurt-Jones E, Lipsky M,
Roger T, Calandra T, Tracey KJ, Al-Abed Y, Bowie AG, Fasano A, Dinarello CA, Gusovsky F, Blanco JC,
Vogel SN, “Novel strategies for targeting innate immune responses to influenza” Mucosal
Immunol (2016) [3] Kim, Y., Lee, H., Heo, L., Seok, C. & Choe, J. Structure of vaccinia virus A46, an
inhibitor of TLR4 signaling pathway, shows the conformation of VIPER motif. Protein Sci 23, 906–
914 (2014).
Keyword: VIPER, Solution NMR, Toll-like receptor 4 (TLR4), Poxviral immune evasion protein A46,
Protein/peptide structural study
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STRUCTURAL BASIS OF THE CYSTEIN PROTEASE INHIBITOR CLONORCHIS SINENSIS STEFIN-1
So Young Park¹, Chang Woo Han¹, Dong Hwa Jeong¹, Hyeon-Jin Kim¹, Mi Suk Jeong¹ and Se Bok
Jang¹

¹Pusan National University, Korea

Cystein protease play critical role as virulence factors in the development and progression of
various diseases. Cystatin is a superfamily of cysteine protease inhibitor which participates in
various physiological and pathological processes. The cysteine protease inhibitor, CsStein-1
isolated from Clonorchis sinensis belongs to the type 1 Stefin of Cystatins. It regulates the activity
and processing of CsCF (Cathepsin F of Clonorchis sienesis), which plays important role in parasite
nutrition and host-parasite interaction. CsStefin-1 is also proposed as a host immune modulator
and participator in mechanism associated with anti-inflammatory ability. We here report the first
crystal structure of CsStefin-1 determined by multi-wavelength anomalous diffraction (MAD)
method to 2.3 Å resolution. There are six molecules of CsStefin-1 per asymmetric unit, with a
solvent content of 41.9%. The structure of CsStefin-1 is composed of twisted four-stranded
antiparallel β-sheets, a central α-helix, and short α-helix. We also present that CsStefin-1 binds to
CsCF-8 cysteine protease and inhibits its activity. In addition, a molecular docking model of
CsStefin-1 and CsCF-8 was developed using homology modeling based on their structures. The
structural information of CsStefin-1 and molecular insight into the interaction with CsCF-8 are
important to understand their biological function and to design inhibitor that modulates cysteine
protease activity

Keyword: Cysteine protease inhibitor, Immune modulator, CsStefin-1, CsCF-8, Crystal structure
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STRUCTURAL INSIGHT INTO SDGB, AN NOVEL O-GLCNAC TRANSFERASE INVOLVED IN
PROTECTION OF VIRULENCE-ASSOCIATED PROTEINS IN Saphylococcus aureus
Chia-I Liu¹, Wen-Yih Jeng² and Andrew H.-J. Wang³

¹Taipei Medical University, ²National Cheng Kung University, ³Academia Sinica

Glycosylation of bacterial cell wall proteins play a critical role in bacterial pathophysiology. Two
novel O-linked glycosyltransferases (OGTs), SdgA and SdgB, decorate all SD (serine-aspartate)
repeats of adhesins with N-acetylglucosamine (GlcNAc) moieties, which containing the virulence
factors ClfA (a fibrinogen-binding clumping factor A), ClfB, SdrC (SD repeats C), SdrD, SdrE of S.

aureus and SdrF, SdrG SdrH of S. epidermidis. Recently, it has been demonstrated that
glycosylated SD repeats proteins can facilitate bacterial adhesion, immune evasion, colonization,
persistence and invasion of host tissue. This specific modification also promotes S. aureus
replication in the bloodstream of mammalian hosts. SdgA and SdgB modify all SD repeats
proteins by an ordered mechanism, with SdgB appending the sugar residues proximal to the
target SD repaets, followed by additional modification by SdgA. Here we report two crystal
structures of S. aureus SdgB, as a binary complex with citrate (2.8 Å) and as a ternary complex
with UDP and GlcNAc (2.2 Å). The structures provide clues to the enzyme catalytic mechanism,
implying how SdgB recognizes target peptide sequences, and reveal the fold of the unique betameander domain and a core catalytic domain with GT-B fold. Structure-based mutagenesis of
SdgB was also performed to explore the roles of amino acids involved in substrate binding. In
summary, this information will accelerate the rational design of biological experiments to
investigate SdgB functions and also help the design of inhibitors as a therapeutic target.

Keyword: Staphylococcus aureus, Adhesion
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NEDD4 IN HIPPO SIGNALING PATHWAY IS DOWNREGULATED BY OTU-T DEUBIQUITINATING
ENZYME
Jun-Hyeok Park¹, Chang-Zhu Pei¹, Hyun-Woo Baek¹ and Kwang-Hyun Baek¹

¹Cha University, Korea

Deubiquitination is an inverse process of ubiquitination mediated by deubiquitinating enzymes
(DUBs). DUBs have the ability to deconjugate ubiquitin molecules from ubiquitinated substrates
and stabilize them. Thus, DUBs have been considered to be pivotal mediators in diverse cellular
systems including various signal transduction pathways such as cell death and cell proliferation.
OTU-T, one of DUBs, is a member of the ovarian-tumor protease (OTU) family, and we found that
it interacts with Neural precursor cell Expressed, Developmentally Down-regulated 4 (NEDD4)
through co-immunoprecipitation assay and bioinformatics tools. NEDD4 is one of the ubiquitin E3
ligases, which is involved in the regulation of diverse processes including insulin-like growth factor
signaling and neural architecture. In this study, we demonstrated that OTU-T directly binds to
NEDD4, regulating cell proliferation. And we investigated the effect of OTU-T on cell proliferation
with differential expression. Immunoblotting and colony forming assays revealed that the level of
NEDD4 protein was decreased with a gradual increase of OTU-T expression, while the rate of cell
proliferation was decreased in a dose-dependent manner of OTU-T expression. Interestingly, when
OTU-T was knocked out by the CRISPR/Cas9 system, the characteristics of the cells were changed
like cancer. This suggests that OTU-T downregulates NEDD4 followed by the suppression of cell
proliferation.
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[P13-019]
BAX-DUB EXPRESSION INDUCED BY FORMALDEHYDE IN OVARIAN CELLS
Chang-Zhu Pei¹, Soo-Yeon Kim¹, Da-Hye Lee¹ and Kwang-Hyun Baek¹

¹Cha University, Korea

Ubiquitination is a process that the ubiquitin binds to its target proteins, and deubiquitinating
enzymes (DUBs) reverse this process by detaching the ubiquitin from these proteins. Through this
mechanism, DUBs participate in physiological activities of diverse of cells, such as survival,
proliferation, and apoptosis. Thereby, abnormal expression of DUBs can lead to diseases including
reproductive deseases. It has been known that formaldehyde, a ubiquitous environmental
pollutant, has a harmful effect on the ovary and may cause premature ovarian failure (POF).
Formaldehyde

increases

oxidative

damage

and

mitochondrial

dysfunction

that

induce

mitochondrial apoptosis. However, the molecular mechanism of formaldehyde-induced apoptosis
has not been fully elucidated yet. In this study, we investigated the mechanism of Bax-DUB during
the apoptosis of POF induced by formaldehyde. To identify DUBs associated with formaldehyde,
ovarian cells were treated with formaldehyde in a dose-dependent manner, and we found that
Bax-DUB was upregulated by formaldehyde via multiplex PCR. We investigated the protein-protein
interaction

through

yeast

two-hybrid,

GST

pull-down,

immunoprecipitation,

and

immunocytochemical assays. Ubiquitination and deubiquitination assays were performed to
investigate cellular functions of Bax-DUB in ovarian cells. The expression level of Bax-DUB was
increased by formaldehyde in ovarian cells. Bax is known as a pro-apoptotic factor to initiate
mitochondrial apoptosis and is increased by formaldehyde. Therefore, we investigated relationship
between Bax-DUB and Bax, and identified that Bax-DUB directly binds to Bax. Moreover, the
ubiquitination level of Bax is decreased by Bax-DUB. It is suggested that Bax-DUB interacts with
Bax and participates in deubiquitination of Bax. These results indicate that Bax-DUB can be
provided as a new therapeutic target for ovarian POF.

Keyword: Bax, Deubiquitinating enzyme, POF, Formaldehyde, Ubiquitination
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EFFECTIVE PURIFICATION FOR BIOCHEMICAL STUDIES OF EXPRESSED HUMAN
MELANOCORTIN-4 RECEPTOR RELATED TO OBESITY
Soyeon Jo¹, Minseon Kim¹, Ji-sun Kim¹ and Yongae Kim¹

¹HUFS, Korea

It is worth identifying the structure of the human transmembrane proteins (hTMPs) because they
perform important biological functions in cellular metabolism, participating in process such as ion
channels, signal transduction, and intercellular communication. The hTMPs should be folded
properly to perform these roles; however, if protein misfolds due to mutation or aggregation, it
causes human diseases. Therefore it is attracting attention as a purpose for development of new
medicine. In order to identify the function, the transmembrane protein must be separated purely,
but the hydrophobicity of transmembrane protein, which makes it difficult to prepare the sample
of target transmembrane protein. Human melanocortin-4 receptor (hMC4R) is one of hTMPs
related to eating disorder and obesity because it is main controller of body weight and energy
homeostasis. Multiple different mutations in hMC4R are genetic reasons of severe obesity.
Particularly, it has been called that D90N mutation, which is 90th amino acid, aspartic acid located
second transmembrane domain (TM2) was substituted to asparagine. Mutant D90N hMC4R TM2
(m-TM2) is expressed on the cell surface and binds to the ligand with affinity like hMC4R wild
type TM2 (wt-TM2), but has difficulty in agonist-stimulated signaling. It was found in the patients
with early onset obesity. We consider structural change of wt-hMC4R-TM2 causing functional loss
of m- hMC4R-TM2. To study functional difference of m-hMC4R-TM2 and wt-hMC4R-TM2 in the
progression of early onset obesity, we have confirmed three-dimensional structure of two different
peptides. It is important to obtain high yield and high purity of expressed proteins for investigate
the structure of wt/m-hMC4R-TM2. In this study, we optimized of expression and purification
processes to obtain higher yield and purity of transmembrane proteins for structural studies.
Because of the hydrophobicity of target proteins, the FPLC using sodium dodecyl sulfate (SDS) as
a detergent which interferes with the various techniques used for characterization was used to
isolate the target transmembrane proteins from impurities. After removing SDS, the obtained
transmembrane protein was applied to various biophysical techniques like MS, CD, solution NMR
spectroscopy, and solid-state NMR spectroscopy.

Keyword: Biochemistry, Human transmembrane protein, Expression, Purification,

[P13-021]
HOME BUILT SOLID-STATE NMR PROBES FOR DIVERSE SAMPLE ANALYSIS
Ji-Ho Jeong¹, Ji-Sun Kim¹ and Yongae Kim¹

¹Hankuk University of Foreign studies, Korea

Solid state NMR has seen a constant increase in popularity since the NMR had been first invented
because it hurdled the biggest problem; inherent lack of resolution relative to solution state NMR;
with many techniques. The most important focus for the solid-state NMR chemist is an insight to
predict the conformation and to control the properties of new materials. Key to this is an
understanding the relationship between the structure and function in solid state, the first thing to
do is research of detailed structural characterization. Solid-state NMR spectroscopy has the
particular capability what other techniques do not have to study both molecular structure and
dynamical aspects of biomolecules as well as many solid state materials used at industrial site. We
made the elaborate solid-state NMR probes for diverse sample analysis such as characterizing
membrane proteins and defining of molecular dynamics in high tech devices. Here, we present
the optimized design, construction, and efficiency of a home-built 400 MHz wide-bore (WB) &
narrow bore (NB) 1H-15N solid-state NMR probe and a home-built 800 MHz NB 1H-15N solidstate NMR probe for lossy samples. We will also announce a home-built 400MHz and 500 MHz
NB 19F-13C solid-state NMR probes for analyzing nano-materials and LCD panel respectively and
600 MHz NB 19F-7Li solid-state NMR probes with solenoidal coil for investigating Li-ion battery.
These were the first application for the in-situ analysis of LCD panel and in-situ analysis of Li ion
battery pack samples. And finally we will introduce our recent commission task project
“Development of sample dependent Solid-state NMR probe for the analysis of nanomaterials”.

Keyword: Solid state NMR, Home built probe, structural study

[P13-022]
EFFECT OF LIGANDS ON LACTATE DEHYDROGENASE FROM AN EXTREMELY THERMOPHILIC
ORGANISM
Takeru Sato¹,², Nanao Shirono¹ and Noriko Nakagawa¹

¹Osaka University, Japan ²Uguisudani Senior High School, Japan

Inhibition of enzyme activity is often used for clinical treatments. Most of the medicines are the
competitive inhibitors of enzymes. One of the target enzymes is lactate dehydrogenase (LDH).
LDH is a tetrameric enzyme with four 35 kDa subunits, and catalyzes the reversible reaction
between "pyruvate + NADH + H+" and "lactate + NAD+". Previously, human LDH has only been
used for the diagnostic tool, but recently, LDH has become a therapeutic target. LDH can make
NAD+, which is essential for the anaerobic energy production. Since cancer cells and protozoa
(Plasmodia) utilize this system actively, the inhibitory reagents for the LDH reaction are useful for
anticancer treatments and Malaria extermination, respectively. Previously, we found a compound
that worked as both activator and inhibitor against LDH from an extreme thermophile, Thermus

thrmophilus HB8 (Shirono, N. and Nakagawa, N. (2017) 31th Annual Symposium of The Protein
Society). The kinetic interactions among some compounds and substrates were further analyzed.
The enzyme activity was spectrophotometrically measured by the conventional method. Progress
of the reaction was followed by the absorption change of coenzyme (NADH/NAD +) at 340 nm.
The activation and inhibition of the enzyme were both observed, dependent on the ligand and its
concentration. The data obtained were analyzed based on the Scheme I. In this Scheme, a set of
two subunits was treated as the kinetic unit, although LDH was known to be a tetramer.

Keyword: enzyme, kinetics, inhibitor, activator, thermophile

[P13-023]
EFFECT OF METAL IONS ON THE ENZYME ACTIVITY OF PROTEASE A FROM AN EXTREMELY
THERMOPHILIC ORGANISM
Ken-ya Hori¹,², Daisuke Sasaki², Masao Inoue¹, Ryoji Masui³ and Noriko Nakagawa¹

¹Osaka University, Japan, ²Osaka Prefectural Kozu Senior High School, Japan, ³Osaka City University,
Japan

Kimura et al. (2017) identified the function of an unknown protein as the protease from an
extremely thermophilic model organism, Thermus thermophilus HB8. The purpose of that research
is a part of the functional discoveries of functionally-unknown and important proteins common to
many organisms. It is well known that at least 1/3 of the genes (proteins) are functionally
unknown in every organism, including human. Among them, microorganisms have a small number
(ca. 2,000) of genes (proteins), which are common to many organisms. Functional discoveries of
them will greatly contribute to the future life science. Nowadays, it seems difficult to make a
project for that discovery, because we cannot promise the time necessary for getting the fruit of
that discovery (Kimura et al., 2017). The further progress of the Protein A is reported here. Protein
A is composed of 130 amino acid residues with calculated pI is about 4.5. The protease A without
N-terminal tag was overproduced by using an pET11a system of Escherichia coli (Rosetta DE3).
After heat treatment, the debris was removed by centrifugation, and its supernatant with 40%saturated ammonium sulfate was applied to a hydrophobic interaction chromatography (HIC). The
protease A was eluted with lowering the concentration of ammonium sulfate. The collected active
fractions were further purified by gel filtration. The apparent molecular weight estimated from
elution volume was about 25,000. This means the solution structure of Protease A was a dimer.
The metal ion dependence of the purified protease A was analyzed. The most reactive metal was
Zn2+. Mg2+ slightly activated the enzyme, but not for Ca2+, Mn2+, Ni2+, and Co2+. Since the
crystallographic data (PDB ID: 2EJQ) could not identify the metal ion around the active site, these
results will be useful for the further research of this protease. Reference: Kimura, Y., Sasaki, D.,
Fujimura, N., Ono, T., Sako, C., Yamasaki, S., Masui, R., and Nakagawa, N. (2017) Protein Sci. 26, S1,
92-92
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[P13-024]
HYDROPHOBIC NANOPARTICLES AS BIO-MIMETIC CHAPERONES
Stefania Iametti¹, Mauro Marengo¹, Alberto Barbiroli¹ and Francesco Bonomi¹

¹University of Milan, Italy

Selective unfolding of native proteins may occur on the hydrophobic surface of nanoparticles, due
to hydrophobic interactions among patches of hydrophobic residues in the protein core and the
non polar surface of the nanoparticles. We reasoned that these same interactions may be helpful
in dissociating hydrophobic bonds in the insoluble protein aggregates often formed as inclusion
bodies when overexpressing proteins in heterologous systems. These aggregation events are hard
to control, and are limiting the yield in native and functional proteins, in particular when proper
folding requires uptake of cofactors. We report here on results obtained by stabilizing the
unfolded form of the protein on the surface of geometrically suitable polystyrene nanoparticles,
and by promoting subsequent refolding by supplying appropriate "structure-promoting"
compounds. In this frame, we tested organic and inorganic cofactors, as appropriate to the
specific protein under investigation, as well as substrates and their analogues in the case of
enzymes. Under conditions where formation of a native structure is favored (e.g., in the presence
of stabilizing agents), refolding of the adsorbed protein around the chemicals used as "structural
primers" to promote refolding was proven to lead to formation of a proper hydrophobic core at
the protein interior. As anticipated, burial of the exposed hydrophobic sites uopn refolding led to
the release of the folded protein from the nanoparticle surface. Results will be discussed in terms
of their possible practical relevance, and in terms of the specific conditions required for refolding
of individual protein classes.

Keyword: Protein folding, cofactor insertion, chaperones, nanoparticles, nanobiology

[P13-025]
CHARACTERIZATION OF YCBZ, A LON HOMOLOG, IN Escherichia coli
Huyen Nga Hoang¹, Tien Duc Nguyen¹, Che-Hun Jung¹

¹Chonnam National University, Korea

YcbZ, an uncharacterized protein in Escherichia coli, shows a homology in its sequence to Lon
protease with the conserved Ser-Lys catalytic site and a Mg2+ binding sites. In this study, YcbZ was
cloned, over-expressed, and isolated by a combination of chromatographies. Unlike Lon, ycbZ
lacked of ATP-binding site and of ATPase activity. YcbZ showed a protease activity toward β-casein.
For identifying the natural substrates, an E. coli extract was incubated with YcbZ and analyzed by
2-dimensional gel electrophoresis. Seven proteins including of ribosomal protein L9 decreased in
the presence of YcbZ. L9 was also isolated by cloning and over-expression. The pure L9 showed a
binding affinity to YcbZ. This study is the first characterization of an unknown protein YcbZ. The
cellular functions of YcbZ, related with 7 natural products, have been studied.

Keyword: YcbZ, Hypothetical protein, Lon, Protease

[P13-026]
STRUCTURAL BASIS FOR FRAGMENTING THE EXOPOLYSACCHARIDE OF Acinetobacter

baumannii BY BACTERIOPHAGE ΦAB6 TAILSPIKE PROTEIN
I-Ming Lee¹, I-Fan Tu¹, Feng-Ling Yang¹, Tzu-Ping Ko¹, Jiahn-Haur Liao¹, Nien-Tsung Lin¹, Chung-Yi
Wu¹, Chien-Tai Ren¹, Andrew H.-J. Wang¹, Ching-Ming Chang¹, Kai-Fa Huang¹* and Shih-Hsiung
Wu¹*

¹Academia Sinica, Taipei

With an increase in antibiotic-resistant strains, the nosocomial pathogen Acinetobacter baumannii
has become a serious threat to global health. Glycoconjugate vaccines containing fragments of
bacterial exopolysaccharide (EPS) are an emerging therapeutic to combat bacterial infection.
Herein, we characterize the bacteriophage ΦAB6 tailspike protein (TSP), which specifically
hydrolyzed the EPS of A. baumannii strain 54149 (Ab-54149). Ab-54149 EPS exhibited the same
chemical structure as two antibiotic-resistant A. baumannii strains. The ΦAB6 TSP-digested
products comprised oligosaccharides of two repeat units, typically with stoichiometric pseudaminic
acid (Pse). The 1.48-1.89-Å resolution crystal structures of an N-terminally-truncated ΦAB6 TSP
and its complexes with the semi-hydrolyzed products revealed a trimeric β-helix architecture that
bears intersubunit carbohydrate-binding grooves, with some features unusual to the TSP family.
The structures suggest that Pse in the substrate is an important recognition site for ΦAB6 TSP. A
region in the carbohydrate-binding groove is identified as the determinant of product specificity.
The structures also elucidated a retaining mechanism, for which the catalytic residues were verified
by site-directed mutagenesis. Our findings provide a structural basis for engineering the enzyme
to produce desired oligosaccharides, which is useful for the development of glycoconjugate
vaccines against A. baumannii infection.

Keyword: Acinetobacter baumannii, glycoconjugate vaccine, bacteriophage, tailspike protein, βhelix

[P13-027]
IN SEARCH OF TAIL-ANCHORED PROTEIN MACHINERY IN PLANTS: REEVALUATING THE ROLE
OF ARSENITE TRANSPORTERS
Shu-Mei Wu1, Manuel Maestre-Reyna2, Andrew H.-J. Wang2, and Hsin-Yang Chang1
1

National Sun Yat-Sen University, 2Academia Sinica

Although the mechanisms underlying selective targeting of tail-anchored (TA) membrane proteins
are well established in mammalian and yeast cells, little is known about their role in mediating
intracellular membrane trafficking in plant cells. However, a recent study suggested that, in green
algae, arsenite transporters located in the cytosol (ArsA1 and ArsA2) control the insertion of TA
proteins into the membrane-bound organelles. In the present work, we overproduced and purified
these hydrophilic proteins to near homogeneity. The analysis of their catalytic properties clearly
demonstrates that C. reinhardtii ArsA proteins exhibit oxyanion-independent ATPase activity, as
neither arsenite nor antimonite showed strong effects. Co-expression of ArsA proteins with TAtransmembrane regions showed not only that the former interact with the latter, but that ArsA1
does not share the same ligand specificity as ArsA2. Together with a structural model and
molecular dynamics simulations, we propose that C. reinhadtii ArsA proteins are not arsenite
transporters, but a TA-protein targeting factor. Further, we propose that ArsA targeting specificity
is achieved at the ligand level, with ArsA1 mainly carrying TA-proteins to the chloroplast, while
ArsA2 to the endoplasmic reticulum.

Keyword: Tail-anchored membrane protein, post-translational pathway, get3, ArsA1, ArsA2

[P13-028]
PATHOLOGICAL CONCENTRATION OF ZINC DRAMATICALLY ACCELERATES ABNORMAL
AGGREGATION OF FULL-LENGTH HUMAN TAU AND THEREBY SIGNIFICANTLY INCREASES
TAU TOXICITY IN NEURONAL CELLS
Ji-Ying Hu¹, Ying-Ying Gao¹, Yan Zeng¹, Jie Chen¹ and Yi Liang¹

¹Wuhan University, China

A pathological hallmark of Alzheimer disease and other tauopathies is the formation of
neurofibrillary tangles mainly composed of bundles of fibrils formed by microtubule-associated
protein Tau. Here we study the effects of Zn2+ on abnormal aggregation and cytotoxicity of a
pathological mutant ΔK280 of full-length human Tau. As revealed by Congo red binding assays,
transmission electron microscopy, immunofluorescence, Western blot, and immunogold electron
microscopy, pathological concentration of Zn2+ dramatically accelerates the fibrillization of ΔK280
both in vitro and in SH-SY5Y neuroblastoma cells. As evidenced by annexin V-FITC apoptosis
detection assay and MTT reduction assay, pathological concentration of Zn 2+ remarkably enhances
ΔK280 fibrillization-induced apoptosis and toxicity in SH-SY5Y cells. Substitution of Cys-291 and
Cys-322 with Ala, however, essentially eliminates such enhancing effects of Zn2+ on the
fibrillization and the consequent cytotoxicity of ΔK280. Furthermore, Zn 2+ is co-localized with and
highly enriched in amyloid fibrils formed by ΔK280 in SH-SY5Y cells. The results from isothermal
titration calorimetry show that Zn2+ binds to full-length human Tau by interacting with Cys-291
and Cys-322, forming a 1:1 Zn2+-Tau complex. Our data demonstrate that zinc dramatically
accelerates abnormal aggregation of human Tau and significantly increases Tau toxicity in
neuronal cells mainly via bridging Cys-291 and Cys-322. Our findings could explain how
pathological zinc regulates Tau aggregation and toxicity associated with Alzheimer disease.
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[P13-029]
DEFINING THE ENZYMATIC PATHWAY FOR POLYMORPHIC O-GLYCOSYLATION OF THE
PNEUMOCOCCAL SERINE-RICH REPEAT PROTEIN PSRP
Yongliang Jiang¹, Hua Jin¹, Yuxing Chen¹ and Cong-Zhao Zhou¹

¹University of Science and Technology of China, China

Protein O-glycosylation is an important post-translational modification in all organisms, but
deciphering the specific functions of these glycans is difficult due to their structural complexity.
Understanding the glycosylation of mucin-like proteins presents a particular challenge as they are
modified numerous times with both the enzymes involved and the glycosylation patterns being
poorly understood. Here we systematically explored the O-glycosylation pathway of a mucin-like
serine-rich repeat protein PsrP from the human pathogen Streptococcus pneumoniae TIGR4.
Previous works have assigned the function of 3 of the 10 glycosyltransferases thought to modify
PsrP, GtfA/B, and Gtf3 as catalyzing the first two reactions to form a unified disaccharide core
structure. We now use in vivo and in vitro glycosylation assays combined with hydrolytic activity
assays to identify the glycosyltransferases capable of decorating this core structure in the third
and fourth steps of glycosylation. Specifically, the full-length GlyE and GlyG proteins and the GlyD
DUF1792 domain participate in both steps, whereas full-length GlyA and the GlyD GT8 domain
catalyze only the fourth step. Incorporation of different sugars to the disaccharide core structure
at multiple sites along the serine-rich repeats results in a highly polymorphic product.
Furthermore, crystal structures of apo- and UDP-complexed GlyE combined with structural
analyses reveal a novel Rossmann-fold "add-on" domain that we speculate to function as a
universal module shared by GlyD, GlyE, and GlyA to forward the peptide acceptor from one
enzyme to another. These findings define the complete glycosylation pathway of a bacterial
glycoprotein and offer a testable hypothesis of how glycosyltransferase coordination facilitates
glycan assembly.

Keyword: Streptococcus pneumoniae, bacterial pathogenesis, glycosylation, crystal structure,
serine-rich repeat protein

[P13-030]
COORDINATING CARBON AND NITROGEN METABOLIC SIGNALING THROUGH THE
CYANOBACTERIAL GLOBAL REPRESSOR NDHR
Congzhao Zhou¹

¹University of Science and Technology of China, China

The coordination of carbon and nitrogen metabolism is essential for bacteria to adapt to
nutritional variations in the environment, but the underlying mechanism remains poorly
understood. In autotrophic cyanobacteria, high CO2 levels favor the carboxylase activity of
ribulose 1,5 bisphosphate carboxylase/oxygenase (RuBisCO) to produce 3-phosphoglycerate,
whereas

low

CO2

levels

promote

the

oxygenase

activity

of

RuBisCO,

leading

to

2-

phosphoglycolate (2-PG) production. Thus, the 2-PG level is reversely correlated with that of 2oxoglutarate (2-OG), which accumulates under a high carbon/nitrogen ratio and acts as a
nitrogen-starvation signal. The LysR-type transcriptional repressor NAD(P)H dehydrogenase
regulator (NdhR) controls the expression of genes related to carbon metabolism. Based on genetic
and biochemical studies, we report here that 2-PG is an inducer of NdhR, while 2-OG is a
corepressor, as found previously. Furthermore, structural analyses indicate that binding of 2-OG at
the interface between the two regulatory domains (RD) allows the NdhR tetramer to adopt a
repressor conformation, whereas 2-PG binding to an intradomain cleft of each RD triggers drastic
conformational changes leading to the dissociation of NdhR from its target DNA. We further
confirmed the effect of 2-PG or 2-OG levels on the transcription of the NdhR regulon. Together
with previous findings, we propose that NdhR can sense 2-OG from the Krebs cycle and 2-PG
from photorespiration, two key metabolites that function together as indicators of intracellular
carbon/nitrogen status, thus representing a fine sensor for the coordination of carbon and
nitrogen metabolism in cyanobacteria.

[P13-031]
THE STRUCTURAL AND FUNCTIONAL STUDY OF STPR FROM SILKWORM BOMBYX MORI.
Weifang Li¹

¹University of Science and Technology of China, China

Despite over 3300 protein–DNA complex structures have been reported in the past decades, there
remain some unknown recognition patterns between protein and target DNA. The silkglandspecific transcription factor FMBP-1 from the silkworm Bombyx mori contains a unique DNAbinding domain of four tandem STPRs, namely the score and three amino acid peptide repeats.
Here we report three structures of this STPR domain (termed BmSTPR) in complex with DNA of
various lengths. In the presence of target DNA, BmSTPR adopts a zig-zag structure of three or
four tandem -helices that run along the major groove of DNA. Structural analyses combined with
binding assays indicate BmSTPR prefers the AT-rich sequences, with each -helix covering a DNA
sequence of 4 bp. The successive AT-rich DNAs adopt a wider major groove, which is in
complementary in shape and size to the tandem -helices of BmSTPR. Substitutions of DNA
sequences and affinity comparison further prove that BmSTPR recognizes the major groove mainly
via shape readout. Multiple-sequence alignment suggests this unique DNA-binding pattern should
be highly conserved for the STPR domain containing proteins which are widespread in animals.
Together, our findings provide structural insights into the specific interactions between a novel
DNA-binding protein and a unique deformed B-DNA.

Keyword: silkworm Bombyx mori, STPR domain, unique DNA-binding pattern

[P13-032]
STRUCTURE OF A MACAB-LIKE EFFLUX PUMP FROM Streptococcus pneumoniae
Yuxing Chen¹

¹University of Science and Technology of China, China

The spr0693-spr0694-spr0695 operon of Streptococcus pneumoniae encodes a putative ATP
binding cassette (ABC)-type efflux pump involved in the resistance of antibiotics and antimicrobial
peptides. Here we report the crystal structures of Spr0694–0695 at 3.3 Å and Spr0693 at 3.0 Å
resolution, revealing a MacAB-like efflux pump. The dimeric Spr0694–0695 adopts a non-canonical
fold of ABC transporter, the transmembrane domain of which consists of eight tightly packed
transmembrane helices with an insertion of extracellular domain between the first and second
helices, whereas Spr0693 forms a nanotube channel docked onto the ABC transporter. Structural
analyses combined with ATPase activity and antimicrobial susceptibility assays, enable us to
propose a putative substrate-entrance tunnel with a lateral access controlled by a guard helix.
Altogether, our findings provide structural insights and putative transport mechanism of a MacABlike efflux pump in Grampositive bacteria.
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[P13-033]
ANOCTAMIN 9/TMEM16J IS A CATION CHANNEL ACTIVATED BY THE CAMP/PKA SIGNAL
Hyungsup Kim¹, Uhtaek Oh¹, Hyesu Kim¹, Sungmin Pak¹, Nguyen Thien Luan¹ and Kotsam Park¹

¹KIST, Korea

Anoctamins (ANOs) are multifunctional membrane proteins that consist of 10 homologs. ANO1
(TMEM16A) and ANO2 (TMEM16B) are anion channels activated by intracellular calcium that
meditate numerous physiological functions. ANO6 is a scramblase that redistributes phospholipids
across the cell membrane. The other homologs are not well characterized. We found
ANO9/TMEM16J is a cation channel activated by a cAMP-dependent protein kinase A (PKA).
Intracellular cAMP-activated robust currents in whole cells expressing ANO9, which were inhibited
by a PKA blocker. A cholera toxin that persistently stimulated adenylate cyclase activated ANO9 as
did the application of purified PKA and cAMP. The cAMP-induced ANO9 currents were permeable
cations. The mutation of a possible phosphorylation site elicited a complete block of the cAMPactivated currents. The cAMP-dependent ANO9 currents were augmented by intracellular Ca2+.
Ano9 transcripts were predominant in the intestines. Human intestinal SW480 cells expressed high
levels of Ano9 transcripts and showed PKA inhibitor-reversible cAMP-dependent currents. We
conclude that ANO9 is a cation channel activated by a cAMP/PKA pathway and could play a role
in intestine function.
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[P13-034]
STRUCTURE AND FUNCTION STUDY OF PUTATIVE GLUTATHIONE-SPECIFIC
Γ-GLUTAMYLCYCLOTRANSFERASE 2 (CHAC2)
Nguyen Thi Kim Yen¹ and Han Byung Woo¹

¹Soeul National University, Korea

Putative glutathione-specific γ-glutamylcyclotransferase 2 (ChaC2) is a member of ChaC/GCG
family which is a major class of detoxification enzymes. We approached ChaC2 from structural
point of view to gain insights on its catalytic mechanism. The crystal structure of ChaC2 was
solved using multi-wavelength anomalous dispersion (MAD) method. From structure study and
alignment with other γ-glutamylcyclotransferase, we hypothesized that the¬ glutamate 83 residue
of ChaC2 (Glu83) may have role in enzyme activity of ChaC2. We crystallized and obtained the
structure of ChaC2 E83Q mutant by molecular replacement method. Excitingly, the structure of
this mutant differed from that of the wild type suggesting the vital role of this residue. By
glutathione degradation enzyme assay, we confirmed that ChaC2 enzyme degraded glutathione
into oxoproline, cysteinyl-glycine while ChaC2 E83Q has a decreased activity. Our results provide
an insight on the effect of mutant in enzyme activity of ChaC2 and its role in cell. Further
experiment need to be performed to elucidate the mechanism how ChaC2 can cleave specifically
on glutathione.

Keyword: γ-Glutamylcyclotransferase 2, Glutathione

[P13-035]
A CONSERVED MOTIF IN JNK/P38-SPECIFIC MAPK PHOSPHATASES AS A DETERMINANT FOR
JNK1 RECOGNITION AND INACTIVATION
Xin Liu¹

¹University of Science and Technology of China, China

Mitogen-activated protein kinases (MAPKs), important in a large array of signalling pathways, are
tightly controlled by a cascade of protein kinases and by MAPK phosphatases (MKPs). MAPK
signalling efficiency and specificity is modulated by protein–protein interactions between
individual MAPKs and the docking motifs in cognate binding partners. Two types of docking
interactions have been identified: D-motif-mediated interaction and FXF-docking interaction. Here
we report the crystal structure of JNK1 bound to the catalytic domain of MKP7 at 2.4-Å resolution,
providing high-resolution structural insight into the FXF-docking interaction. The 285FNFL288
segment in MKP7 directly binds to a hydrophobic site on JNK1 that is near the MAPK insertion
and helix aG. Biochemical studies further reveal that this highly conserved structural motif is
present in all members of the MKP family, and the interaction mode is universal and critical for
the MKP-MAPK recognition and biological function.

Keyword: MAPK, MKP, FXF-motif

[P13-036]
STRUCTURAL AND FUNCTIONAL INSIGHTS INTO HUMAN GAMMA-SECRETASE
Lin Feng Sun¹

¹University of Science and Technology of China, China

Alzheimer’s disease is one of the most devastating age-related, neurodegenerative diseases
worldwide. The four-component intramembrane protease γ-secretase is intricately linked to the
development of Alzheimer’s disease. By single-particle, cryo-electron microscopy (cryo-EM), we
solved the three-dimensional structure of human γ-secretase at atomic resolution. Molecular
mechanism for substrate recognition and cleavage was proposed based on the atomic resolution
structure of γ-secretase complex. We explored the molecular mechanism of its enzymatic function,
especially for the Familial Alzheimer’s Disease related mutants, and analyzed 138 reported
mutations in PS1 by individually reconstituting the mutant PS1 proteins into γ-secretases and
examining their abilities to produce Aβ42 and Aβ40. Structural and functional studies of γsecretase provide an important framework for the understanding of AD pathogenesis, and
molecular basis for drug design targeting human γ-secretase.
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[P13-037]
LIPASE IMMOBILIZATION ON POLYPYRROLE-METHYL ANTHRANILATE FUNCTIONALIZED
“WORM-LIKE” TITANIUM DIOXIDE NANOCOMPOSITE AS PROMISING NANOBIOCATALYST:
CHARACTERIZATION AND MOLECULAR DOCKING INSIGHT
Mohd Shamoon Asmat¹ and Qayyum Husain¹

¹Department of Biochemistry, Faculty of Life Sciences, Aligarh Muslim University, Aligarh, India

Enzymes perform an essential role in catalysing extensive reactions holds vast reputation on an
industrial scale as well as health sector. Yet, their instability upon repetitive use, as well as their
activity inhibition by different solvent remains a cumbersome task of concern. In this study, we
report that the activity and stability of enzymes can be enhanced by their immobilization on a
novel synthesized polypyrrole–methyl anthranilate-titanium oxide nanocomposite containing
amine groups for enzymatic flavour synthesis. Enzymatic flavour synthesis has an upper edge over
the traditional chemical route for flavour synthesis in terms of health and cost effectiveness. We
demonstrated this by successfully immobilizing lipase from Rhizopus oryzae on a Ppy–MA/TiO2
NC by physical adsorption and a glutaraldehyde-activated covalent coupling procedure. The
immobilized lipase successfully synthesised flavour ester in solvent free media and n-hexane
having 25.5% and 85.5% ester yields respectively. The catalytic efficiencies of the free and
immobilized preparations were determined for the hydrolysis of p-nitrophenyl palmitate. The
covalently immobilized lipase displayed a significantly higher activity yield (effectiveness factor of
0.97) in comparison with the adsorbed counterpart (effectiveness factor of 0.86). The binding of
lipase to the Ppy–MA/TiO2 NC was confirmed by transmission electron microscopy, Fourier
transform infrared spectroscopy and scanning electron microscopy. TGA and DTA were performed
to investigate the thermal stability of the synthesised biocatalysts. The storage stability, solvent
tolerance, and reusability of the resulting nanobiocatalyst and the effect of pH and temperature
on its catalytic activities were also investigated. The prepared nanobiocatalysts displayed
remarkably improved activity in terms of solvent tolerance (activity recovery of 150% and 125% in
acetone and isopropanol, respectively) in comparison with its free counterpart. We envisage that
the covalent binding method played a profound role in enhancing the properties of the enzyme
immobilized on the Ppy–MA/ TiO2 NC. Molecular docking results confirmed the successful binding
of the enzyme-nanocomposite macromolecular complex.

[P13-038]
STRUCTURAL INSIGHTS INTO DEGRADATION MECHANISM OF N-END RULE SUBSTRATES BY
P62/SQSTM1
Do Hoon Kwon¹, Leehyeon Kim¹ and Hyun Kyu Song¹

¹Korea University, Korea

p62/SQSTM1 is the key autophagy adaptor protein and the hub of multi-cellular signaling .It was
recently reported that autophagy and N-end rule pathways are linked via p62. However, the exact
recognition mode of degrading substrates and regulation of p62 in the autophagic pathway
remain unknown. Here, we present the complex structures between the ZZ-domain of p62 and
various type-1 and -2 N-degrons. The binding mode employed in the interaction of the ZZdomain with N-degrons differs from that employed by classic N-recognins. It was also determined
that oligomerization via the PB1 domain can control binding affinity to the R-BiP substrate.
Unexpectedly, we found that self-oligomerization and disassembly of p62 are pH-dependent.
These findings broaden our understanding of the functional repertoire of the N-end rule pathway
and provide an insight into the regulation of p62 during the autophagic pathway.
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[P13-039]
STRUCTURAL INSIGHTS INTO THE SDEA, A NOVEL UBIQUITIN-MODIFYING ENZYME
Leehyeon Kim¹, Do Hoon Kwon¹ and Hyun Kyu Song¹

¹Korea University, Korea

Conventional ubiquitylation occurs through an ATP-dependent three-enzyme cascade (E1, E2, and
E3) that mediates the covalent conjugation of the C-terminus of ubiquitin to a lysine on the
substrate. SdeA, which belongs to the SidE effector family of Legionella pneumophila, can transfer
ubiquitin to endoplasmic reticulum-associated Rab-family GTPases in a manner independent of E1
and E2 enzymes. The novel ubiquitin-modifying enzyme SdeA utilizes NAD+ as a cofactor to
attach ubiquitin to a serine residue of the substrate. Here, we determined the overall structure of
the 180 kDa full-length SdeA and the spatial orientation of the N-terminal deubiquitylase,
phosphodiesterase, mono ADP-ribosyltransferase, and C-terminal coiled-coil domains. The subdomains of mono ADP-ribosyltransferase termed mART-N and mART-C were characterized to
elucidate the coupled enzymatic reaction of NAD+ hydrolysis and ADP-ribosylation of ubiquitin.
The crystal structure of the mART-C domain of SdeA was determined in free form and in complex
with NAD+ at high resolution. These results provide insight into the unusual ubiquitylation
mechanism of SdeA and expand our knowledge of ubiquitin biology.

Keyword: SdeA, mART, Ubiquitylation, Legionella

[P13-040]
RESPIRATORY CYTOCHROME C – A MITOCHONDRIAL VISITOR TO THE NUCLEUS REGULATING
CHROMATIN DYNAMICS AND DNA DAMAGE RESPONSE IN HUMANS AND PLANTS
Irene Diaz-Moreno¹, Katiuska Gonzalz-Arzola¹, Alejandra Guerra-Castellano¹, Carlos Elena-Real¹,
Sofía M. Garcia-Mauriño¹, Francisco Rivero-Rodriguez¹, Alejandro Velazuez-Cruz¹, Gonzalo PerezMejias¹, Antonio Diaz-Quintana¹ and Miguel A. De La Rosa¹

¹University of Seville-CSIC, Spain

Genome integrity is constantly battered by genotoxic agents. These can induce DNA damage that
leads to cell death if not properly repaired. Most studies on the DNA repair process have focused
on yeast and mammals, in which histone chaperones have been revealed as key regulators for
DNA to be accessible to repair machinery. However, knowledge of their exact role in DNA damage
response is far from complete, in particular in plants. Our recent studies reveal that the closely
related histone chaperones human SET/TAF-Iβ and plant NRP1 are similarly involved in
nucleosome assembly following DNA break in humans and plants, respectively [1,2], and that both
histone chaperones interact with cytochrome c (Cytc) in the cell nucleus upon DNA damage. We
have used Nuclear Magnetic Resonance (NMR), Isothermal Titration Calorimetry (ITC), Surface
Plasmon Resonance (SPR) and Molecular Docking (MD) to provide a structural insight into the
complex formed by Cytc with each histone chaperone. Cytc competitively hinders the binding of
SET/TAF-Iβ and NRP1 to core histones, thus locking their histone binding domains and inhibiting
their nucleosome assembly activities. These results indicate that the underlying molecular
mechanism of nucleosome disassembly/reassembly needed for DNA repair is highly conserved
throughout evolution [1,2]. We have also recently reported that a phosphomimetic mutant of Cytc
exhibits enhanced dynamics, which could be responsible for the observed differences in Cytc
functionality in oxidative stress and cell death. Thus, phosphorylation of Cytc becomes a target for
further development of robust therapeutic approaches [3]. Over the past decade, evidence has
actually emerged suggesting a broader role for Cytc in programmed cell death. Based on the
above finding on the ability of Cytc to inhibit the nucleosome assembly activity of histone
chaperones, we have hypothesized a dual concentration-dependent function for nuclear Cytc in
response to DNA damage. We propose that low levels of highly cytotoxic DNA lesions – such as
double-strand breaks – induce nuclear translocation of Cytc, leading to the attenuation of
nucleosome assembly and, thereby, increasing the time available for DNA repair. If DNA damage

persists or is exacerbated, the nuclear Cytc concentration would exceed a given threshold, causing
the heme protein to block DNA remodeling altogether [4]. [1] González-Arzola, K. et al. (2015)
Proc. Natl. Acad. Sci. USA 112: 9908–9913 [2] González-Arzola, K. et al. (2017) Nucleic Acids Res.
45: 2150–2165 [3] Moreno-Beltrán, B. et al. (2017) Proc. Natl. Acad. Sci. USA Plus 114: E3041–
E3050 [4] Díaz-Moreno, I. et al. (2018) FEBS Lett. 592: 172–178

Keyword: Cytochrome c, DNA damage repair, Histone chaperones, Programmed cell death, Protein
phosphorylation

[P13-041]
RECONSTITUTION OF NUCLEOSOMAL ARRAYS FOR STRUCTURAL AND DYNAMIC STUDIES OF
HISTONE TAILS BY HIGH-RESOLUTION NMR SPECTROSCOPY
Annika Manns¹ and Stamatios Liokatis¹

¹Leibniz-Forschungsinstitut Für Molekulare Pharmakologie (FMP), Germany

Histone N-terminal tails and their post-translational modifications (PTMs) are major modulators of
chromatin structure and dynamics, regulating fundamental DNA-based biological processes,
including transcription, replication, recombination and DNA repair. Because of their flexible and
disordered character, they are normally ‘invisible’ on x-ray structures of nucleosome core particles
and thus their structural and dynamic properties are largely unexplored. On the other hand, highresolution NMR spectroscopy is an ideal technique to study conformational and dynamic features
of mobile protein regions, in atomic resolution, even in the context of large macromolecular
complexes. Up to now, structural-functional studies of histone tails and their PTMs were
conducted either on free protein substrates or on reconstituted nucleosomes. Here, we move one
step ahead aiming to look at a system that resembles the physiological occurring substrate of
histones, that is the chromatin fiber. We present the in-vitro reconstitution of nucleosomal arrays,
consisted of twelve histone octamers bound onto a DNA sequence that contained same number
of nucleosome positioning sequences. Biochemical and electron microscopy data demonstrate the
assembly of a pure, homogenous and saturated array, consisted of periodically spaced
nucleosomes. This protocol can be easily upscaled as to include isotope-labeled histones and thus
the resulted complexes can be used readily for NMR investigations.

Keyword: Chromatin, Nucleosomes, Histones, Post-translational modifications

[P13-042]
STRUCTURAL INSIGHTS INTO GDP-MEDIATED REGULATION OF A BACTERIAL ACYL-COA
THIOESTERASE
Yogesh Khandokar¹, Parul Srivastava¹ and Jade Forwood²

¹Monash University, Australia, ²Charles Sturt University, Australia

Thioesterases catalyze the cleavage of thioester bonds within many activated fatty acids and acylCoA substrates. They are expressed ubiquitously in both prokaryotes and eukaryotes and are
subdivided into 25 thioesterase families according to their catalytic active site, protein
oligomerization, and substrate specificity. While many of these enzyme families are well
characterized in terms of function and substrate specificity, regulation across most thioesterase
families is poorly understood. Here, we characterized a TE6 thioesterase from the bacterium

Neisseria meningitidis. Structural analysis with X-ray crystallographic diffraction data to 2.0 Å
revealed that each protein subunit harbors a hot dog fold and that the TE6 enzyme forms a
hexamer with D3 symmetry. An assessment of thioesterase activity against a range of acyl-CoA
substrates revealed the greatest activity against acetyl- CoA, and structure-guided mutagenesis of
putative active site residues identified Asn-24 and Asp-39 as being essential for activity. Our
structural analysis revealed that six GDP nucleotides bound the enzyme in close proximity to an
intersubunit disulfide bond interactions that covalently link thioesterase domains in a double hot
dog dimer. Structure-guided mutagenesis of residues within the GDP-binding pocket identified
Arg-93 as playing a key role in the nucleotide interaction and revealed that GDP is required for
activity. All mutations were confirmed to be specific and not to have resulted from structural
perturbations by X-ray crystallography. This is the first report of a bacterial GDP-regulated
thioesterase and of covalent linkage of thioesterase domains through a disulfide bond, revealing
structural similarities with ADP regulation in the human ACOT12 thioesterase.

Keyword: Thioesterase, Acetyl CoA, GDP, Neisseria meningitidis, Crystallography

[P13-043]
CRYSTAL STRUCTURE OF THE V(D)J RECOMBINASE RAG1-RAG2
Min-Sung Kim¹, Mikalai Lapkouski², Wei Yang² and Martin Gellert²

¹POSTECH, Korea, ²NIH, USA

V(D)J recombination in the vertebrate immune system generates a highly diverse population of
immunoglobulins and T-cell receptors by combinatorial joining of segments of coding DNA. The
RAG1–RAG2 protein complex initiates this site-specific recombination by cutting DNA at specific
sites flanking the coding segments. Here we report the crystal structure of the mouse RAG1–RAG2
complex at 3.2A˚ resolution. The 230-kilodalton RAG1–RAG2 heterotetramer is ‘Y-shaped’, with the
amino-terminal domains of the two RAG1 chains forming an intertwined stalk. Each RAG1–RAG2
heterodimer composes one arm of the ‘Y’, with the active site in the middle andRAG2 at its tip.
TheRAG1–RAG2 structure rationalizes more than 60 mutations identified in immunodeficient
patients, as well as a large body of genetic and biochemical data. The architectural similarity
between RAG1 and the hairpin-forming transposases Hermes and Tn5 suggests the evolutionary
conservation of these DNA rearrangements.

Keyword: V(D)J recombination, RAG1-RAG2 complex, Crystal structure

[P13-044]
STUDIES ON HEAT SHOCK AND OXIDATIVE STRESS OF ACTIVITY-REGULATED
CYTOSKELETON-ASSOCIATED PROTEIN, ARC / ARG3.1
Da-Mi So¹, A-Young Park¹, In-Kang Song¹, Hee-Jung Kim¹ and Kong-Joo Lee¹

¹Ewha Womans University, Korea

Arc/Arg3.1, a potential master regulator of synaptic plasticity, is a member of the immediate-early
gene (IEG), which is expressed at low levels under resting condition, but its transcription is rapidly
and transiently induced in response to external stimuli and intense synaptic activity. Arc/Arg3.1 is
an attractive marker of neuronal activity, because Arc/Arg3.1 plays key roles in multiple forms of
learning and memory by regulating neuronal plasticity; long-term potentiation (LTP), long-term
depression (LTD), and homeostatic plasticity. Intriguingly, we found that Arc/Arg3.1 is markedly
induced in response to heat shock and other stresses, similar to canonical heat shock proteins
(Hsps), and negatively regulated transcription factor of heat shock factor 1 (HSF1). We further
investigated the molecular regulation of Arc/Arg3.1 in response to heat shock and oxidative stress
in various cell lines including neuronal cells. Redox sensitivity of Arc/Arg3.1 were examined
employing biotinylated methyl-3-nitro-4-(piperidin-1-ylsulfonyl) benzoate (NPSB-B) as a chemical
probe to label the reactive cysteine residue and redox sensitive residue was confirmed by
mutation study. The results demonstrate the structural and functional regulation of Arc/Arg3.1 in
stress responses. [This work was supported by the Global Research Lab Program (No.
2012K1A1A2045441) and Brain Korea 21 Plus project of National Research Foundation]

Keyword: Arc/Arg3.1, Heat shock, HSF1, Oxidative stress, Cysteine

[P13-045]
SUB-COMPLEX STRUCTURE WITH ASPARTYL-TRNA SYNTHETASE REVEALS ITS
CONFORMATION IN MULTI-AMINOACYL-TRNA SYNTHETASE COMPLEX
Sang Ho Park¹, Hyunggu Hahn¹, Hyun-Jung Kim², Sunghoon Kim¹ and Byung Woo Han¹

¹Seoul National University, Korea, ²Chung-Ang University, Korea

Aminoacyl-tRNA synthetases (ARSs) are multifunctional proteins that play an essential role in
protein biosynthesis through attachment of amino acids to cognate tRNAs. Among the twenty
cytosolic ARS proteins, nine ARSs assemble into a multi-tRNA synthetase complex (MSC) together
with three scaffold proteins (AIMP1, 2 and 3). Here, we employ X-ray crystallographic method to
show the architecture of human AIMP2-DX2-S34 and EPRS-GST bound to DRS. The complex
adopts a 2-fold rotational symmetry with a center of mass at the DRS dimeric interface. Other
components of the complex extends from opposite ends of the DRS dimer. The sidechain of
residue S156 of AIMP2-DX2-S34 is orientated in such a way that enhances the hydrogen bonds
formed between DRS via intermolecular beta strands, while AIMP2-DX2-S34 and EPRS-GST are
interacting by GST heterodimerization. Crystal structure of human DRS-AIMP2-DX2-S34-EPRS-GST
will provide valuable insights of assembly of the MSC.

Keyword: Multi-aminoacyl-tRNA synthetase complex, Aspartyl-tRNA synthetase, Aminoacyl-tRNA
synthetase complex-interacting multifunctional protein 2, Glutamyl-prolyl-tRNA synthetase

[P13-046]
FUNCTIONAL AND STRUCTURAL STUDIES ON REDOX REGULATION OF PARK7, DJ-1
In-Kang Song¹, Hee-Jung Kim¹, Jae-Jin Lee¹ and Kong-Joo Lee¹

¹Ewha Womans University, Korea

Parkinson’s disease (PD) is caused by an irreversible degeneration of the dopaminergic neuron.
Loss-of-function DJ-1 mutations are associated with early-onset PD, however, the function and
regulation of DJ-1 remains uncertain. In this study, in order to decipher cellular function of DJ-1,
protein expression profiles of control and DJ-1 KO dopaminergic neuronal cells were separated on
2D-gel electrophoresis and differentially expressed proteins were identified by nanoUPLC-ESI-qTOF tandem MS. Stress related proteins were founded. Redox regulation of DJ-1 was examined
because DJ-1 is known as antioxidant. The oxidation status of Cys residues of DJ-1 in response to
ROS was distinguished by analyzing these with MS/MS combining DBond and MODi and reactive
Cys residues were measured employing NPSB-B labeling (specific chemical probe to label redox
sensitive Cys residues) and mutant studies. Various oxidative modifications were also detected in
cell overexpressing DJ-1 wildtype and mutants. We proved the biological functions of DJ-1 wild
type and Cys mutants by add back these in DJ-1 KO mutants. The results suggest insights into the
redox regulation mechanism of DJ-1. [Supported by the Global Research Lab Program (No.
2012045441). IK Song supported by BK21 Plus program].

Keyword: DJ-1, PD, ROS

[P13-047]
HUMAN MITOCHONDRIAL ASPARAGINYL TRNA SYNTHETASE BASED ON STRUCTURAL
STUDY
Dongman Jang¹ and Byung Woo Han¹

¹Seoul National University, Korea

Among the 37 genes in human mitochondria 22 encodes for tRNAs, 2 for rRNAs, and only 13
genes are responsible for encoding the components of respiratory chain complexes. AminoacyltRNA synthetases (ARSs) are a group of enzymes that transfer the amino acid onto its cognate
tRNA. There are two separate sets of ARSs genes, cytosolic and mitochondrial, which are both
encoded in nucleus. Therefore, the mitochondrial ARSs have to be translated in the cytosol for
importation into the mitochondria. While endosymbiotic theory suggests that the mitochondrial
ARSs originated from prokaryotes, they also acquired characteristics of eukaryotic ARS genes. We
show that the structure of human mitochondrial asparaginyl tRNA synthetase (NRS2) exhibits both
eukaryotic and prokaryotic features by solving its structure at 1.8 Å resolution by X-ray
crystallographic method. Additionally, several mutations on NRS2 that are reported to cause
serious neuronal diseases can be addressed through examining our structure for elucidation of
their mechanisms.

Keyword: NRS2, Structure, ARS, Mitochondria

[P13-048]
ENLIGHTENING MACROMOLECULAR STRUCTURE-FUNCTION RELATIONSHIP WITH
PROTEOPEDIA
Joel Sussman¹, Angel Herráez² and Jaime Prilusky¹

¹Weizmann Institute of Science, Israel, ²University of Alcalá, Spain

Students and scientists are now able to access images of biomacromolecules both in journal and
on the web. However, rather than just relying on text and 2D images to try to understand the
function of biomacromolecular structures, it is more effective to be able to interact with a 3D
model. To this effect, one can use a collaborative website called Proteopedia1,2 which is a free
resource that

links

written information & 3D

molecular models. This

wiki web site,

http://proteopedia.org, interactively displays structures of proteins, other biomacromolecules and
supramolecular complexes. These displays are surrounded by descriptive text containing
hyperlinks that change the appearance of the adjacent 3D structure to reflect the concepts
discussed in the text. This makes the complex structural information readily accessible and
comprehensible, even to non-structural biologists. By authoring content in Proteopedia, one can
easily create descriptions linked to the 3D structure, e.g., see a page on the ribosome
structure/function, http://proteopedia.org/w/Ribosome. Pages can be viewed on PCs, MACs &
LINUX computers and even on iPads via the molecular viewer JSmol3, e.g., a page on HIV-1
protease, http://proteopedia.org/w/HIV-1_protease. It is an invaluable tool for teaching and
getting students excited about structural biology4. Content is being added by Proteopedia's
>3,750 users, in 60 different countries, in a dozen different languages, including Russian, Chinese,
Arabic, and Hebrew: http://proteopedia.org/w/1eve_(Arabic) & http://proteopedia.org/w/1eve_
(Hebrew). A number of journals and book publishers are using Proteopedia to complement their
printed and web papers via Proteopedia’s “Interactive 3D Complements” (I3DCs) - see, e.g.,
http://proteopedia.org/w/Journal:Molecular_Cell:1. Recently Acta Crystallographica has begun to
use Proteopedia directly in its online papers to aid in visualization of the 3D structures, see, e.g.
the

Proteopedia

Molecular

Tour

at

the

bottom

of

the

page

http://scripts.iucr.org/cgi-

bin/paper?S0907444911047251. Scientists and students are invited to request a Proteopedia user
account, at no cost, in order to edit existing pages and to create new ones, see:
http://proteopedia.org/w/Special:RequestAccount. References: 1 Hodis, E., Prilusky, J., Martz, E.,
Silman, I., Moult, J. & Sussman, J. L. Proteopedia - a scientific ‘wiki’ bridging the rift between 3D

structure and function of biomacromolecules. Genome Biol 9, R121 (2008). 2 Prilusky, J., Hodis, E.,
Canner, D., Decatur, W. A., Oberholser, K., Martz, E., Berchanski, A., Harel, M. & Sussman, J. L.
Proteopedia: A status report on the collaborative, 3D web-encyclopedia of proteins and other
biomolecules. J Struct Biol 175, 244-252 (2011). 3 Hanson, R. M., Prilusky, J., Renjian, Z., Nakane, T.
& Sussman, J. L. JSmol and the Next-Generation Web-Based Representation of 3D Molecular
Structure as Applied to Proteopedia. Israel J. Chem 53, 207-216 (2013). 4 Herráez, A. Proteopedia:
life in 3D, and teaching too [in Spanish]. SEBBM J 180, 35-39 (2014) [English version:
http://bit.ly/P14paper].
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[P13-049]
PURIFICATION AND CRYSTALLIZATION OF RAB33B-ATG16L1-ATG5 COMPLEX
Bong Heon Kim¹, Jun Hoe Kim¹ and Hyun Kyu Song¹

¹Korea University, Korea

Autophagy is a process that is conserved in all eukaryotes to degrade unwanted cellular
components. This process has dynamic membrane rearrangement to form double-membrane
organelles called autophagosome. Rab GTPases, which constitute Ras-like small GTPase
superfamily, regulate many aspect of membrane trafficking by interaction with diverse effector
proteins depending on GTP/GDP bound states, and they were also known to involve in autophagy.
Among these, Rab33B, Golgi-resident Rab GTPase, interacts with ATG12-ATG5-ATG16L1 complex
that acts in autophagosomal membrane elongation process by lipidating another autophagy
related protein LC3 to PE (phosphoethanolamine) in the membrane. In this poster, I purified
Rab33B-ATG16L1-ATG5 complex using column chromatography to characterize the properties of
this complex and for crystallization

Keyword: Autophagy, ATG, Rab33B, Crystall Structure, X-ray

[P13-050]
AN UNUSUAL MEMBER OF THE URACIL DNA GLYCOSYLASE FAMILY FROM MYCOBACTERIA
REVEALS THE MECHANISM OF URACIL EXCISION
Umesh Varshney¹, Pau-Biak Sang¹, Shashanka Aroli¹, Woo-Chan Ahn², Gwang-Hyun Park², Jin-Han
Kim², Jeong-Hee Moon² and Euijeon Woo²

¹Indian Institute of Science, India, ²Korea Research Institute of Bioscience and Biotechnology, Korea

Uracil DNA glycosylases (UDGs) pioneer the base excision repair pathway by recognizing and
excising uracil from DNA. We discovered a novel protein, UdgX, from Mycobacterium smegmatis
and other organisms (including some strains of M. tuberculosis). UdgX specifically recognizes
uracil in DNA, forms a tight complex with it, and shows no detectable uracil excision. UdgX shares
highest homology to family-4 uracil DNA glycosylase (UDG) possessing Fe-S cluster. UdgX
possesses a conserved sequence, KRRIH, which forms a flexible loop playing an important role in
its activity. Mutations of H (H109) in the KRRIH sequence to S, G, A or Q lead to gain of uracil
excision activity in UdgX. Recently, to understand the mechanism of UdgX binding to DNA, we
solved the crystal structures of UdgX and its mutant H109S and their complexes with dUMP, uracil
and a 5mer uracil-DNA [d(TTUTT)]. The structures show that the insertion sequence (harboring
KRRIH) of UdgX forms a protruding loop from the entrance of the uracil binding pocket, and its
binding to uracil-DNA results in prominent conformational changes including the movement of
H109 (together with the shift of another residue, R184 toward the phosphate backbone). LC/MS
analysis of UdgX complex with uracil-DNA indicated covalent linkage of uracil-DNA to H109
suggesting that H109 makes a direct nucleophilic attack on the glycosidic bond. The observations
also suggest that tight binding of UdgX to uracil-DNA results from the formation of covalent
intermediate between the H109 and ribose ring in the abasic site. UdgX has probably adopted a
novel mechanism of protecting the cytotoxic abasic sites from exposure to the cellular
environment.

Keyword: UdgX, DNA repair, Mycobacteria, Co-crystal structure, Gain of UDG activity

[P13-051]
FUNCTIONAL CHARACTERIZATION OF SHORT-CHAIN DEHYDROGENASE/OXIDOREDUCTASE
(SDR) FROM Burkholderia pseudomallei
Kamonwan Chamchoy¹, Danaya Pakotiprapha², Pornpan Pumirat¹, Ubolsree Leartsakulpanich³ and
Usa Boonyuen¹

¹Faculty of Tropical Medicine, Mahidol University, Thailand, ²Faculty of Science, Mahidol University,
Thailand, ³National Science and Technology Development Agency, Thailand

Burkholderia pseudomallei is a gram-negative bacillus and the causative agent of melioidosis, a
severe infectious disease endemic in Southeast Asia and northern Australia. B. pseudomallei is a
resilient organism that can survive in various hostile environments. Understanding the response
and adaptation of this pathogen to environmental stress and the underlying mechanisms are
essential, but, still remain largely unknown. Previously, it was reported that the expression of
bpss2242 gene was significantly up-regulated (10-fold) when B. pseudomallei was cultured under
salt stress. Moreover, the invasion efficiency and initial intracellular survival were impaired in B.
pseudomallei lacking bpss2242, suggesting an important role of BPSS2242 in the adaptive
response and pathogenesis of this pathogen. However, the functional properties of this protein
have

not

been

described

before.

BPSS2242

was

categorized

into

short-chain

dehydrogenase/oxidoreductase (SDR) superfamily. Bioinformatics analysis revealed that BPSS2242
contains N-terminal NAD(P)+ cofactor binding site and conserved catalytic triad of Ser-Tyr-Lys
residues, suggesting that BPSS2242 belongs to the classical type of SDR. In order to investigate
the

function,

BPSS2242

was

cloned,

expressed

and

purified.

Additionally,

biochemical

characterization has been performed for purified protein. The purified BPSS242 displayed a
molecular mass of 29 kDa on SDS-PAGE. CD spectroscopy revealed that α-helix is a major
secondary structure content of BPSS2242, corresponding to bioinformatics analysis. Thermal
denaturation analysis demonstrated that BPSS2242 preferentially binds to NAD(P)(H) cofactors.
The dehydrogenase activity of BPSS2242 was screened using a library of sugars. The Purified
BPSS2242 was able to catalyze the oxidation of many sugars in the presence of NAD+, including
glucose, galactose, xylose, and fructose. This may suggest that BPSS2242 is a promising enzyme
involved in sugar metabolism which might play a role in the virulence of B. pseudomallei.
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[P13-052]
IDENTIFICATION, CHARACTERIZATION, IMMOBILIZATION, AND MUTATIONAL ANALYSIS OF A
NOVEL ACETYLESTERASE WITH INDUSTRIAL POTENTIAL (LAACE) FROM Lactobacillus

acidophilus
Doohun Kim¹, Junhyuck Lee² and Wang Ying¹

¹Sookmyung Women's University, Korea, ²Korea Polar Research Institute, Korea

Lactic acid bacteria, which are involved in the fermentation of vegetables, meats, and dairy
products, are widely used for the productions of small organic molecules and bioactive peptides.
Here, a novel acetylesterase (LaAcE) from Lactobacillus acidophilus NCFM was identified,
functionally

characterized,

immobilized,

and

subjected

to

site-directed

mutagenesis

for

biotechnological applications. The enzymatic properties of LaAcE were investigated using
biochemical and biophysical methods including native polyacrylamide gel electrophoresis, acetic
acid release, biochemical assays, enzyme kinetics, and spectroscopic methods. Interestingly, LaAcE
exhibited the ability to act on a broad range of substrates including glucose pentaacetate, glyceryl
tributyrate, fish oil, and fermentation-related compounds. Furthermore, immobilization of LaAcE
showed good recycling ability and high thermal stability compared with free LaAcE. A structural
model of LaAcE was used to guide mutational analysis of hydrophobic substrate-binding region,
which was composed of Leu156, Phe164, and Val204. Five mutants (L156A, F164A, V204A,
L156A/F164A, and L156A/V204A) were generated and investigated to elucidate the roles of these
hydrophobic residues in substrate specificity. This work provided valuable insights into the
properties of LaAcE, and demonstrated that LaAcE could be used as a model enzyme of
acetylesterase in lactic acid bacteria, making LaAcE a great candidate for industrial applications.

Keyword: Lactic acid bacteria, Acetylesterase, Immobilization

[P13-053]
CHARACTERIZATION OF A NOVEL SGNH-TYPE ESTERASE FROM Lactobacillus plantarum
Doohun Kim¹, Yonggyu Kim¹ and Junhyuck Lee²

¹Sookmyung Women's University, Korea, ²Korea Polar Research Institute, Korea

Lactic acid bacteria (LAB) are sources of a large variety of microbial ester hydrolases because they
can produce a wide range of short-chain esters, phenolic alcohols, and fatty acids. Here, a novel
SGNH-type esterase (LpSGNH1) from Lactobacillus plantarum WCFS1 was identified, functionally
characterized, and immobilized for biotechnological applications. Homologs of LpSGNH1 are also
found in many lactic acid bacteria (LAB) species. Biochemical features of LpSGNH1 were
investigated using mass spectrometry, gel filtration chromatography, enzyme kinetics, fluorescence,
and circular dichroism (CD) spectroscopy. LpSGNH1 were retained its activity under conditions that
would be encountered during fermentations. Interestingly, LpSGNH1 exhibited the ability to act on
a

broad

range

of

aminocephalosporanic

substrates
acid

including

(7-ACA)

as

ketoprofen
well

as

acetate,

glucose

cefotaxime

pentaacetate,

(CTX),

and

acetylxylan,

7and

acetylalginate, which make LpSGNH1 a great candidate for extensive industrial applications.
Furthermore, cross-linked enzyme aggregates of LpSGNH1 (CLEA-LpSGNH1) displayed recycling
ability and thermal stability compared to free LpSGNH1, which could be useful for industrial
applications. This work highlights the importance of LpSGNH1 in the preparation of commercial
compounds, and LpSGNH1 can be used as a model system of SGNH esterases in lactic acid
bacteria.

Keyword: SGNH family, CLEA, Substrate specificity

[P13-054]
DEVELOPMENT OF ENDOGENOUS FORM MIMICKING, LONG-ACTING CYTOKINE BY FUSION
WITH IMMUNOGLOBULIN FC HETERODIMER
Jung-Eun Kim¹, Keunok Jung¹ and Yong-Sung Kim¹

¹Ajou University, Korea

Interleukin-12 (IL12) (p35/p40 complex) is a heterodimeric cytokine with potent anti-tumor activity
in clinical trials, but also produced serious toxicity. In this study, we constructed IL-12 fusion
proteins using heterodimeric Fc (termed mono-mIL12-Fc) to mimick naturally occurring
monovalent binding format. Mono-mIL12-Fc was more potent than wild-type Fc-based bivalentbinding IL12-Fc (bi-mIL12-Fc) for eradicating large established immunogenic tumors without
noticeable toxicities by enhancing interferon-γ production and the proliferation of immune
effector cells in tumors. These findings provide a foundation for applications of heterodimeric-Fcfused IL12 to realize protective adaptive immunity against large established tumors that can be
used as potential antitumor therapy to surmount the limitations of current IL12- based therapy.

Keyword: Immunocytokine, Heterodimer Fc, Anti-cancer therapy, IL-12

[P13-055]
DEVELOPMENT OF CELL PENETRATING ANTIBODIES TARGETING ONCOGENIC RAS MUTANT.
Jin-Sun Hong¹, Seung-Min Shin¹, Dong-Ki Choi² and Yong-Sung Kim¹

¹Ajou University, Korea, ²Orum Therapeutics, Korea

Oncogenic Ras mutants, frequently detected in human cancers, are high-priority anticancer drug
targets. However, direct inhibition of oncogenic Ras mutants with small molecules has been
extremely challenging. Here we report the development of a human IgG1 format antibody, RT11,
which internalizes into the cytosol of living cells and selectively binds to the activated GTP-bound
form of various oncogenic Ras mutants to block the interactions with effector proteins, thereby
suppressing downstream signalling and exerting anti-proliferative effects in a variety of tumour
cells harbouring oncogenic Ras mutants. When systemically administered, an RT11 variant with an
additional tumour-associated integrin binding moiety for tumour tissue targeting significantly
inhibits the in vivo growth of oncogenic Ras-mutated tumour xenografts in mice, but not wildtype Ras-harbouring tumours. Our results demonstrate the feasibility of developing therapeutic
antibodies for direct targeting of cytosolic proteins that are inaccessible using current antibody
technology.
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[P13-057]
STRUCTURAL AND BIOCHEMICAL STUDY OF DCMP HYDROXYMETHYLASE FROM
BACTERIOPHAGE T4
Si Hoon Park¹, Se Won Suh² and Hyun Kyu Song¹

¹Korea University, Korea, ²Seoul National University, Korea

Cytosine hydroxymethylation is unique DNA modification system in universe organism. In T-even
bacteriophage, for protecting their viral genome against host bacterial restriction-modification
system, cytosine is dominantly hydroxymethylated by specific viral enzyme called deoxycytidine
monophosphate (dCMP) hydroxymethylase (CH). It converts dCMP to 5-hydroxymethyl-dCMP
(5Hm-dCMP) using 5,10-methylenetetrahydrofolate (mTHF) as one methyl donor. Despites of low
sequence identities, CH is structurally and enzymatically similar to thymidylate synthase (TS) as a
key enzyme of de novo synthesis of thymidylate monophosphate (dTMP). Compare to TS,
products of CH are not methylated form, but hydroxymethylated. Although importance of the
hydroxymethyation reaction, it is difficult to crystalizing cofactor bound structure because of
lacking of C-terminus THF binding sites, so details of hydroxymethylation step was veiled in
decades. Here, we revealed a ternary complex of CH with dCMP and THF at 1.9 Å resolution using
an active site double mutant C148S/D179N. The ligand geometry of THF for CH recognition was
totally different compare to TS, but pterin groups of THF were well conserved for methyl transfer.
Comparison with the apo-, binary and ternary complex of CH structures, it shows not only
segmental accommodation but also individual side chain movement upon ligand binding. We
discovered critical interaction sites of forming active site cavity and hydroxymethylation step of
dCMP. This is the first finding of the ternary complex in pyrimidine hydroxylmethylase and it will
elucidate dCMP hydroxymethylation mechanism.

Keyword: dCMP hydroxymethylase, X-ray Crystallography, T-even phage, Pyrimidine modification,
Thymidylate synthase

[P13-058]
COMPARISON OF EXOSOMES AND FERRITIN PROTEIN NANOCAGES FOR THE DELIVERY OF
MEMBRANE PROTEIN THERAPEUTICS
Yoon Kyoung Kim¹, Yoosoo Yang¹ and In-San Kim¹

¹Korea Institute of Science and Technology, Korea

Exosomes are small membrane vesicles secreted by most cell types that play an important role in
intercellular communication. Due to the characteristic of transferring their biomacromolecules,
exosomes have potential as a new alternative for delivering protein therapeutics. Here, we
investigate whether exosomes provide crucial advantages over other nanoparticles, in particular
protein nanocage formulations, as a delivery system for membrane protein therapeutics. We
characterized membrane-scaffold–based exosomes and protein-scaffold–based ferritin nanocages,
both harboring SIRPα (signal regulatory protein α), an antagonist of CD47 on tumor cells. The
efficacy of these two systems in delivering protein therapeutics was compared by testing their
ability to enhance phagocytosis of tumor cells by bone-marrow–derived macrophages and
subsequent inhibition of in vivo tumor growth. These analyses allowed us to comprehensively
conclude that the therapeutic index of exosome-mediated CD47 blockade against tumor growth
inhibition was higher than that of the same dose of ferritin-SIRPα. The results of this analysis
reveal the importance of the unique characteristics of exosomes, in particular their membrane
scaffold, in improving therapeutic protein delivery compared with protein-scaffold–based
nanocages.
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[P13-059]
STRUCTURAL AND FUNCTIONAL STUDIES ON Helicobacter pylori HTRA
Jang Mi Back¹, Ha Na Im¹ and Hyoun Sook Kim¹

¹Therapeutic Target Discovery Branch, Division of Precision Medicine, National Cancer Center,
Korea

High-temperature requirement A (HtrA) from Helicobacter pylori, which has one trypsin-like
protease domain and two PDZ domains, plays an important role in some diseases such as severe
inflammatory reactions or gastric cancer. The HtrA activity as a protease enhances bacterial
survival under stress conditions, but also direct effects on functions of E-cadherin that is a key
molecule

for

adherence

junctions,

thus

disrupting

cell-to-cell

adhesions

and

inducing

transmigration and metastasis. Therefore, the H. pylori-regulated HtrA protease could be a
predictive biomarker or vaccine candidate, and the attractive target for therapeutic interventions
in gastric cancer. However, it remains elusive how HtrA could recognize E-cadherin or which part
of E-cadherin is responsible for the cleavage by HtrA. As a first step in the direction of a future
targeted H. pylori therapy, we determined the trimeric structure of H. pylori HtrA. In addition, we
verified the consensus sequence of E-cadherin cleaved by HtrA using mass analysis, and screened
compounds for inhibiting the interaction between HtrA and E-cadherin. Our results could serve as
the foundation for unravelling the molecular mechanism of the HtrA action on E-cadherin and for
developing novel antibiotics to combat H. pylori infections.
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[P13-060]
TOWARDS THE CDK11-SPECIFIC DRUG DEVELOPMENT: STUDIES ON SOLUBLE EXPRESSION
AND PRELIMINARY CRYSTALLIZATION OF CDK11
Hyerry Jeon¹, Jang Mi Back¹, Ha Na Im¹ and Hyoun Sook Kim¹

¹Therapeutic Target Discovery Branch, Division of Precision Medicine, National Cancer Center,
Korea

Cyclin-dependent kinases (Cdks) are serine/threonine kinases that play a critical role in the
regulation of cell cycle progression as well as cellular transcription. Cdk11 is a transcription-related
Cdk that binds to L- and D-types cyclin, affecting transcription, RNA processing, alternative
splicing, and apoptosis. Overexpression and activation of Cdk11 has been shown to play an
important role in the proliferation of several cancers including breast, myeloma, and osteosarcoma,
suggesting that Cdk11 could be a promising target for drug development in recent studies.
Despite the potential significance of Cdk11 as an anti-cancer therapeutic target, structural
information on Cdk11 has not been available, which limits our comprehensive understanding on
substrate or inhibitor specificities of Cdk11. X-ray crystallography is the most commonly used
method for determining the three-dimensional structure of proteins, where high purity and
homogeneity of soluble proteins are crucial for the crystallization to be successful. As the first
step, we tried to overexpress and to enhance solubility of prone-to-aggregate Cdk11 proteins
using both bacterial and baculovirus-insect expression systems. Moreover, the chemical library
screening using the differential scanning fluorimetry method and also preliminary crystallization
were carried out. In this study, we report protein soluble expression conditions and preliminary
crystallization and library screening results. The results could serve as the foundation for the
structure determination of Cdk11 and further the Cdk11-specific inhibitor development.
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[P13-061]
CRYSRALLIZATION AND PRELIMINARY X-RAY CRYSTALLOGRAPHIC ANALYSIS OF NIBL1, AN
IMPORTANT FACTOR FOR REGULATING THE RAS SIGNALING
Ji Youn Kim¹, Hyung Gu Hahn², Byung Woo Han² and Hyoun Sook Kim¹

¹Therapeutic Target Discovery Branch, Division of Precision Medicine, National Cancer Center,
Korea, ²Seoul National University, Research Institute of Pharmaceutical Sciences, College of
Pharmacy, Korea

Ras proteins are small GTPases that control cellular signaling pathways responsible for cell growth,
proliferation and differentiation. Hyperactivation activation of Ras has been shown to play a key
role in improper signal transduction, proliferation, and malignant transformation, thereby inducing
tumorigenesis. It has been known that NIBL1 is a novel regulator for the Ras activation. NIBL1 is
up-regulated in many types of cancer and promotes tumor cell invasion. NIBL1 phosphorylated by
EGFR could reduce the association between p120-RasGAP and Ras and thus enhance Ras
activation and tumorigenesis, suggesting the possibility that the disruption of Ras activation by
interfering the function of NIBL1 could provide an alternative approach for treating human
cancers with the activated Ras. Despite the importance of understanding the interactions of NIBL1
with Ras, it remains structurally uncharacterized. To unravel the function of NIBL1, we determined
its crystal structure, showing the novel scaffold with the PH domain. Also, we analyzed the
oligomeric state of the NIBL1 protein in solution. We believe that our results could contribute to
understand the detailed mechanism of NIBL1 in Ras signaling, taking a step forward for
developing NIBL1-specific inhibitor in human cancer therapy.
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STRUCTURAL AND FUNCTIONAL STUDIES ON THE NOVEL GLYCOSYLTRANSFERASE FROM

Legionella pneumophila
Ha Na Im¹ and Hyoun Sook Kim¹

¹Therapeutic Target Discovery Branch, Division of Precision Medicine, National Cancer Center,
Korea

Legionella pneumophila is an opportunistic pathogen and is the causative agent of a severe
pneumonia termed Legionnaires disease. This highly adapted intracellular pathogen controls the
formation of LCV through the type IV secretion system that translocates approximately 300
different effector proteins into the host cell, modulating cellular physiology and vesicle trafficking
pathways. Among L. pneumophila effector proteins, there are cytotoxic glycosyltransferases that
modulate eukaryotic substrates by covalent attachment of a glucosyl moiety using UDP-glucose
as a cofactor. Here, we present the crystal structures of Lgt4 alone and in complex with ligands, as
a cytotoxic glycosyltransferase from L. pneumophila, which shows the impaired vesicle trafficking
and demonstrates toxic activities toward yeast and mammalian cell. The modularly composed
structure of Lgt4 shows functional characteristics for its concerted action of enzymatic
glycosyltransfer with the putative host target protein and membrane binding.
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ADIPOGENIC EFFECT OF A SERUM PROTEIN TETRANECTIN AND ITS FUNCTIONAL DOMAIN
Jihyun Park¹, Jiwoo Kim¹, Sungwon Hwang¹ and Jihoe Kim¹

¹Yeungnam University, Korea

Tetranectin(Tet), one of the C-type lectin family, is a plasminogen kringle 4-binding protein and is
involved in plasminogen activation(plasminogen⇒plasmin) and remodeling of the extracellular
matrix via fibrinolysis. According to the recent studies, tetranectin plays an important role in
osteogenesis, myogenesis and fat tissue development. We previously identified tetranectin as an
adipogenic serum protein enhancing the differentiation of 3T3-L1 cells. In this study, we confirmed
the adipogenic effect of tetranectin and elucidated its preliminary mechanism of function. The
differentiation of 3T3-L1 cells was suppressed by the addition of anti-tetranectin antibody in the
culture medium. The overexpression of the gene encoding tetranectin enhanced 3T3-L1
differentiation. However the effect of tet overexpression was disappeared by the deletion of
secretion signal peptide-coding sequence from the gene, which indicates that the adipogenic
effect of Tet requires secretion and an extracellular function of the protein. Various truncated
recombinant proteins were prepared to identify the critical functional domain of Tet in adipocyte
differentiation or plasminogen activation reaction. The domain in exon 3, containing a kringle 4binding motif turned out to be critical for adipogenic effect of tetranectin, and activation of
plasminogen. Interestingly, we observed that Tet protein is degraded by plasmin during
plasminogen activation reaction and simultaneously, adipogenic effect of tetranectin also
disappeared. It may indicate that tetranectin is involved in regulation of hemostatic balance
between plasminogen/plasmin in plasminogen system, and further regulation in a wide range of
biological processes.
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VARIABLE LYMPHOCYTE RECEPTOR (VLR) ENGINEERING TO ELUCIDATE THE ANTIGEN
RECOGNITION MODE
Seo Young Oh¹ and Byung Woo Han¹

¹Seoul National University, Korea

Variable lymphocyte receptor (VLR) of jawless vertebrates recognizes antigens as an adaptive
immune system with leucine rich repeat (LRR) modules and highly variable insert (HVI). The
antigen of VLR2913 is not known but interestingly, VLR2913 contains the identical HVI amino acid
sequence with VLR RBC36 recognizing H-trisaccharide from human blood type O erythrocytes.
Since HVI amino acid sequences are rarely conserved among so far known VLRs, VLR 2913 and
VLR RBC36 have been compared to elucidate main factors and affinity modulation of antigen
recognition. Considering residues of hydrogen bonds and van der Waals interaction from our
previous crystal structure of VLR RBC36 in complex with H-trisaccharide, we rationally designed
and generated VLR2913 mutants in some amino acid residues on the concave surface (antigen
binding surface) of LRR modules. To identify important factors of VLR-antigen recognition, affinity
analyses of VLR2913 mutants to H-trisaccharide are ongoing. We are determining crystal
structures of VLR2913 mutants w/wo H-trisaccharide to provide further structural information
regarding glycan recognition of adaptive immune systems, which has been major concerns in
modern antibody applications for medically important glycoproteins. VLRs exhibit high thermal
and pH stability and can be produced in E. coli system with rational engineering. Therefore, VLRs
could provide an important niche as an antibody-alternative platform.
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[P14-001]
A NOVEL NEUROPROTACTANT SP-8203 INCREASES TISSUE INHIBITOR OF
METALLOPROTEINASES IN ENDOTHELIAL CELLS
Chung Jee-In¹, Song Hwa Young¹ and Kim Won-Ki¹

¹College of Medicine, Korea University, Korea

Tissue inhibitors of metalloproteinases (TIMPs) are endogenous negative regulator of matrix
metalloproteinases (MMPs). By inhibiting MMPs, TIMPs regulates the extracellular matrix (ECM)
turnover and remodeling in normal development and pathogenesis. During ischemic stroke,
MMPs are critical players in proteolytic disruption of blood brain barrier (BBB), leading to vascular
edema, hemorrhagic transformation and leukocyte infiltration. The MMPs increase BBB
permeability by degrading components of the ECM and tight junctions (TJ) in endothelial cells
(ECs). Thus, upregulation of TIMPs is a good approach to reduce BBB permeability by regulate
MMPs activity, but there are no available TIMP antagonists to date. In the present study, we report
that the recently identified multipotent neuroprotectant SP-8203 restored suppressed-TIMPs
expression to normal levels in rat embolic stroke brain. Six hours after embolic stroke, TIMP-1 and
TIMP-2 were decreased, but it was restored by SP-8203. SP-8203 was treated 3h after embolic
stroke onset. To experimentally mimic BBB damage in stroke, cultured bEnd3 endothelial cells
were treated by oxygen glucose deprivation (OGD). OGD decreased the levels of mRNA and
proteins of TIMP-1 and -2, but SP-8203 prevented the OGD-evoked decrease of TIMPs expression.
However, SP-8203 did not affect OGD-induced MMPs induction. Also, we confirmed SP-8203
increased OGD-suppressed protein levels of TIMP-1/-2. Recently, VEGF was reported to induce
MMP-2/-9 expression and suppress TIMP-1/-2 expression in hypoxia or angiogenesis. In our study,
VEGF reduced the mRNA level TIMP-1 in bEnd3 endothelial cell, and SP-8203 restore TIMP-1
reduction. Currently, we are investigating the mechanism of TIMPs upregulation by VEGF. Taken
together, SP-8203 inhibited MMP activity through upregulation of TIMP-1/-2, the negative
regulator of MMPs, so SP-8203 could improves BBB dysfunction and brain hemorrhage in stroke
as novel TIMPs up-regulator. After completion of our study, we will learn about the role of
TIMP/MMP in BBB dysfunction and brain hemorrhage and further understand the regulatory
effect of SP-8203 on stroke. Acknowledgement This study was supported by the National
Research Foundation (NRF) grant funded by the Korea government (NRF-2017R1A6A3A01008151)
and a grant of the Korean Health Technology R&D Project, Ministry for Health, Welfare & Family
Affairs, Korea (HI15C2796).
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UPREGULATION OF CARBONYL REDUCTASE 1 INDUCED BY NRF2 HAS THERAPEUTIC
POTENTIAL FOR HEPATIC ISCHEMIA-REPERFUSION INJURY
Jooyoung Lee¹, Gi-Won Song¹, Jiye Kim¹, Ye Yeong Kim¹, Dong-Hwan Jung¹, Young-In Yoon¹,
Varvara A. Kirchner², Yong Hwa Jo³, Takeshi Miura⁴, Shin Hwang¹, Sung-Gyu Lee¹ and Eunyoung
Tak¹

¹Asan Medical Center, University of Ulsan College of Medicine, Korea, ²University of Minnesota,
USA, ³School of Medicine, Kyung Hee University, Korea, ⁴Osaka Ohtani University, Japan

Carbonyl reductase 1 (CBR1) has been reported to protect cells against lipid peroxidation under
oxidatively stressed conditions. During liver transplantation, liver undergoes low oxygen conditions
followed by reoxygenation which occurs ischemia-reperfusion (IR) injury and induces liver damage
after transplantation. Therefore how to reduce IR injury is clinically significant. In this study, we
tested whether CBR1 is transcriptionally upregulated under oxidatively stressed condition via Nrf2,
and it attenuates hepatic IR injury. We could find that NRF2 and CBR1 increased together under
H2O2 induced oxidative stress conditions in normal hepatocyte HepaRG and Chang cells.
Luciferase assay confirmed that NRF2 induced by H2O2 directly regulates CBR1 by binds to the
antioxidant response element (ARE) of CBR1. Hepatic IR injury mice model was established by
clamping hepatic portal vein for 45 minutes followed by 6-hour reperfusion. Sulforaphane, an
NRF2/CBR1 inducing agent, and Luteolin, an NRF2/CBR1 reducing molecule, were orally
administrated twice before the induction. While NRF2/CBR1 expression levels increased, the
significant decrease of oxidative stress markers and lipid peroxidation products were observed. On
the other hand, inhibition of NRF2/CBR1 profoundly increased the level of oxidative stress proteins
and lipid peroxidation products. Taken together, CBR1 could prevent hepatic IR injury by
scavenging reactive oxygen species by reducing lipid peroxides. Therefore, we could conclude that
induction of NRF2 regulated CBR1 has therapeutic potential for reducing IR injury.
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CARDIO-PROTECTIVE ROLE OF APIP IN MYOCARDIAL INFARCTION THROUGH ADORA2B
Bitna Lim¹, Youngdae Gwon², Se Hoon Hong³, Woo Jin Park⁴ and Yong-Keun Jung¹

¹Seoul National University, Korea, ²St. Jude Graduate School of Biomedical Sciences, USA, ³Purdue
University, USA, ⁴Gwangju Institute of Science and Technology, Korea

Adenosine signaling is implicated in cardiac adaptation to the limited oxygen availability. In
ischemic human hearts, the selective induction of adenosine receptor A2B (ADORA2B) is
associated with cardioprotection but the precise mechanism remains unclear. Here, we show the
Apaf-1 interacting protein (APIP) is a positive regulator of ADORA2B. We found that the
expression of APIP was significantly increased in the primary neonatal cardiomyocyte under
hypoxic condition and this induction reduced myocardiac cell death via activation of AKT-HIF1α
pathway. Accordingly, infarct sizes of APIP transgenic mice were significantly reduced compared to
wild-type mice. Strikingly, APIP knockdown impaired the cytoprotective effects of ADORA2B during
hypoxic damages. The results from PLA and immunoprecipitation assays revealed that APIP
interacted with ADORA2B and this interaction led to the stabilization of both proteins via
interfering lysosomal pathway and activated its downstream signaling pathways. Moreover,
ADORA2B R293W and D296G derived from rs138464210 and rs200741295 polymorphisms failed
to bind to APIP and diminished the cardioprotective effect during hypoxia. Together, we conclude
that APIP is crucial in the cardioprotection against myocardial infarction through binding to and
stabilizing ADORA2B, dampening the ischemic injury.
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[P14-004]
BICAUDAL D HOMOLOG 1 ACTIVATED BY AKT/GSK-3Β PATHWAY STIMULATES HIF-1ΑDEPENDENT GLYCOLYSIS AND SURVIVAL IN UMBILICAL CORD BLOOD-DRIVED HUMAN
MESENCHYMAL STEM CELLS UNDER HYPOXIA
Ho Jae Han¹, Hyun Jik Lee¹, Young Hyun Jung¹, Gee Euhn Choi¹, Jung Sung Kim¹, Chang Woo
Chae¹ and Ji Young Oh¹

¹Seoul National University, Korea

Adaptation to low oxygen tension is an essential process to maintain function and survival of
stem cells under hypoxia. Hypoxia-inducible factor-1α (HIF-1α) is a major transcriptional regulator
leading to hypoxia adaptation. However, it has been poorly understood that how hypoxia-induced
HIF-1α translocates into the nucleus in the stem cells. Here, we investigated the role of a dynein
adaptor protein BICD1, a bicaudal D homolog 1, in the HIF-1α-induced glycolysis and survival in
the umbilical cord blood-derived human mesenchymal stem cells (UCB-hMSCs) under hypoxia.
Our results firstly showed that hypoxia-induced nuclear translocation of HIF-1α is inhibited by
pretreatments of nocodazole and ciliobrevin D, microtubule destabilizer and cytosolic dynein
inhibitor, respectively. Silencing of BICD1 but not BICD2 blocked hypoxia-induced HIF-1α nuclear
translocation and hypoxia response element (HRE) promoter activation. Furthermore, BICD1
overexpression enhanced hypoxia-induced nuclear translocation of HIF-1α. BICD1 silencing
abolished hypoxia-induced mRNA expressions of glycolysis-related genes, HK1, LDHA1 and G6PD,
hexokinase activity, lactate production, NHE1 mRNA expression and intracellular alkalization.
Hypoxia stimulates the binding of HIF-1α to BICD1 and intermediate chain of dynein (Dynein IC).
And, BICD1 silencing abolished the hypoxia-induced binding of HIF-1α to Dynein IC.
Pretreatments of PI3K/AKT inhibitor wortmannin and mTOR inhibitor rapamycin inhibited the
binding of HIF-1α to BICD1 and nuclear translocation of HIF-1α. Conversely, AKT activator SC-79
pretreatment and GSK-3β silencing enhanced hypoxia-induced nuclear translocation of HIF1α and
HRE promoter activation. In conclusion, we demonstrated that hypoxia-activated AKT/mTOR/GSK3β pathway stimulates nuclear translocation of HIF-1α through BICD1 activation, leads to
glycolysis and anti-apoptosis in UCB-hMSCs.

Keyword: Bicaudal D homolog 1 (BICD1), Hypoxia, Hypoxia-inducible factor 1α (HIF-1α), Umbilical
cord blood-derived human mesenchymal stem cells (UCB-hMSCs),
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AUTOPHAGY MEDIATES ENHANCEMENT OF PROANGIOGENIC ACTIVITY BY HYPOXIA IN
MESENCHYMAL STROMAL/STEM CELLS.
Seul-Gi Lee¹, Hyun-Kyung Kim¹ and Young Ae Joe¹

¹The Catholic University of Korea, Korea

Mesenchymal stromal/stem cells (MSCs) have been a promising source for cell therapy in
angiogenesis related diseases through self renewal, transdifferentiation capacity or paracrine
mechanism. To improve the efficacy of MSC cell therapy, various priming methods have been
developed. Hypoxic priming has been reported to enhance the therapeutic efficacy of MSCs by
increasing the secretion level of growth factors and cytokines. Interestingly, recent studies have
reported that MSCs primed with hypoxic condition show a increase of autophagy. Therefore, in
this study, we investigated whether proangiogenic activity increased by hypoxic condition is
associated with autophagy. First, we confirmed that hypoxia increased migration promoting
activity of conditioned medium (CM) from MSCs, with upregulation of hypoxia-inducible factor1

and increase of LC3-II level. To ask this question using pharmacological agents, WJ-MSCs were

pretreated with 3-methyladenine (3MA) or chloroquine (CQ) (autophagy inhibitors) for 48 h and
incubated in fresh EBM-2 under hypoxic condition for 24 h to harvest CM. When HUVEC
migration was induced by the CM, we observed that pretreatment with 3MA or CQ significantly
reduced migration. To further confirm the involvement of autophagy, ATG5 and ATG7, autophagyrelated proteins, were knockdowned through siRNA transfection, followed by exposure to hypoxic
condition and CM collection. When the CM was tested in HUVEC migration assay, siATG5/7
transfection significantly decreased migration, with decrease of LC3-II level. When the factors
increased in MSCs by hypoxic condition was examined using the Human Angiogenesis Array kit,
angiogenin and VEGF were markedly increased. Furthermore, we found that knockdown of ATG5/7
abrogated the secretome effect of MSCs increased by hypoxia. Thus, we found that MSCs primed
with hypoxic condition show enhanced proangiogenic activity through secretion of mainly
angiogenein and VEGF, and that this process is mediated by autophagy. Therefore, it could be
suggested that hypoxia-mediated autophagy provides a new therapeutic strategy by contributing
to increased paracrine effect of MSCs
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REGULATION OF HYDROGEN PEROXIDE-INDUCED PROLIFERATION AND APOPTOSIS BY
NEDD4 VIA HIPPO SIGNALING IN HBMSCS
Seon-Ae Jeon¹, Dong Wook Kim¹ and Je-Yoel Cho¹

¹Bk21 Plus Program for Creative Veterinary Science Research and Research Institute for Veterinary
Science, College of Veterinary Medicine, Seoul National University, Korea

A variety of E3 ubiquitin ligases were involved with regulation of oxidative stress-induced cell
death. In this study, we investigated the role of NEDD4 in regulation of hydrogen peroxide
(H2O2)-induced cell proliferation and apoptosis in human bone marrow-derived mesenchymal
stem cells (hBMSCs). Cell proliferation was enhanced in low-dose of H2O2 (10-12~10-9M) and
apoptosis was occurred in more than sub-lethal dose of H2O2 (>300μM). NEDD4 expression at
mRNA and protein level was increased by dose-dependent H2O2 treatment, while it was
decreased in sub-lethal dose of H2O2 treated hBMSCs (>300μM). On the other hand, CHIP-assay
with anti-NFκB p65 subunit antibody showed that H2O2–induced NEDD4 expression was
transcribed by NFκB. In addition, upregulated cell proliferation and decreased apoptosis was due
to H2O2–induced NEDD4 expression. Knock-down of NEDD4 failed to promote cell proliferation
and inhibit apoptosis. The Hippo signaling pathway plays important roles in animal development,
physiology and tumorigenesis. Next, we detected increased phosphorylation of Yes-associated
protein (YAP) by stimulation of H2O2. The phosphorylation of YAP, which is the downstream
kinase of Hippo signaling and function as a negative regulator of oxidative stress, was increased in
siNEDD4 treated hBMSCs. The expression of catalase, a target gene of YAP, was down-regulated in
siNEDD4 treated hBMSCs. Reducing of ROS scavenging capacity was observed in siNEDD4 treated
hBMSCs by h2DCF-DA fluorescent staining. Moreover, the cellular localization of YAP in nucleus
was reduced in siNEDD4 treated hBMSCs. Taken together, NEDD4 could regulates H2O2-induced
alteration of cell status dose-dependently through inhibitiion of Hippo signaling.2
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TOXICANTS IN SOME NATIVE BEERS LOCALLY BREWED IN JOS METROPOLIS, NIGERIA
Samuel Gazuwa¹ and Gregory Ubom¹

¹University of Jos, Nigeria

Within the area of study which encompasses Local Government Areas of Jos North, Jos South and
Jos East are drinkers of burukutu, pito and goskolo (native beers). The inhabitants cultivate cereal
crops such as sorghum, maize, and millet on soils whose fertility had been degraded due to the
mining. Ethanol is implicated in hepatitis, cirrhosis, and cancer. Incidence of these ailments among
consumers of native beers is high and persists even after seeking medical attention. This would
suggest that ethanol may not be the sole causative factor. The sub-standard quality brewing
vessels, clay or metallic, used by the native beer ‘brewers’ could be sources of contaminants and
thence toxicants. Substrates and water used in brewing the native beers could also be sources of
both organic and inorganic toxicants. ‘Brewing’ process could cause contamination since
contaminated leftovers are used as starters to drive fermentation; brewers apply unscientific
methods, therefore unwanted metabolites could be generated. This work was therefore
undertaken to ascertain the presence and levels of toxicants in native beers that could contribute
to the observed complications in alcohol-related toxic disease conditions. Gravimetric and
spectrophotometric methods were used to determine the alcohol contents of BKT, PT and GSK.
Concentration of anions in native beers and water samples were established using ion
chromatographic technique. The pH of both the native and factory-based beers was determined
with the aid of a pH meter. The presence of organic compounds in native beers was determined
using mass spectrometry and thin layer chromatography. Atomic absorption spectrophotometric
technique was applied to determine the levels of cadmium, manganese, lead, iron and zinc in
both native and factory based beers. Mean volume of native beers consumed by some drinkers
and brewers in a day was determined by administering questionnaires on the volunteers on a
one-on-one basis. The microbial profile of native beer samples was determined by the catalase
test. Aflatoxin was detected by thin layer chromatographic method. Resultant data were
statistically analysed by the student’s t-test and ANOVA using SPSS windows 15.0 statistical
software. The results showed the significant presence in, BKT and PT, of such organic compounds
as silanediol, butan-2-diol, hexadecanoic acid, 6-octadecanoic acid, 9-octadecanoic acid, Arachidic
acid, carbonic acid, methyl pentyl ester, inorganic cations including iron, zinc, cadmium,

manganese as well as aflatoxins, the metabolites of food spoilage mould fungus Aspergillus flavus.
The microbial load included yeast cells, Streptococcus and Lactobacilli species. Burukutu, Pito and
Goskolo samples had mean pH of 3.2, 3.2 and 7.9 and relatively low mean ethyl alcohol contents
of 2.60, 1.90 and 0.02%, (v/v) respectively. Brewing vessels and the brewing process appear to be
major sources of inorganic and organic contaminants. Given their relatively high levels in beers
and their toxicity potential, it is concluded that the organic and inorganic compounds detected in
the native beers may contribute significantly to the observed complications of disease conditions
associated with chronic consumption of native beers.
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IMPORTANCE OF SUMO FUSION TECHNOLOGY FOR THE SOLUBLE EXPRESSION AND
CHARACTERIZATION OF BONE MORPHOGENETIC PROTEIN 2 IN ESCHERICHIA COLI
Muhammad Umair Hanif¹

¹The University of Lahore, Pakistan

SUMO fusion technology had been widely used in the production of heterologous proteins from
prokaryotic expression system due to its ability to aid in protein refolding and solublization. Here,
we report the significance of SUMO tag for the production of human Bone Morphogenetic
Protein 2 (hBMP2) in E. coli. Total RNA was isolated from the human gingival tissue and RT-PCR
was performed. The mature domain of the hBMP2 was cloned into pTz57R/T vector, sequence
analyzed and was submitted to Genbank with an accession number KF250425. The secondary
cloning was done in pET22(b) + expression vector, transformed in E. coli strains; Rosetta gami and
BL21 codon +. The hBMP2 was expressed in an inclusion bodies which was confirmed by western
blot analysis. To make it soluble human SUMO3 tag was coupled at the N-terminus of the hBMP2
and transformed in Rosetta gami and BL21 codon + strains. Approximately 40% soluble
expression was achieved and optimized at 37°C in LB medium in BL21 codon +. The dimeric
nature of the hBMP2 was confirmed with western blot and native PAGE analysis. The recombinant
hBMP2 was purified by Fast Protein Liquid Chromatography (FPLC) using Resource Q column and
eluted at 0.5M concentration of NaCl. The SUMO3 tag was cleaved from hBMP2 which converted
protein again in an insoluble form. The biological activity; alkaline phosphatase assay (ALP) of the
SUMO3-hBMP2 (0, 50, 100, 200 and 400 ng/ml) was determined and commercial BMP2 was used
as a positive control on C2C12 cells. Our results showed maximum 200ng/ml dose dependent
activity. In conclusion we propose the importance of SUMO3 as a fusion tag in facilitating the
refolding, solubilizing the dimerized biological active form of hBMP2 in E. coli system. However,
the removal of SUMO3 makes the protein in an insoluble and inactive form.
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[P14-009]
USE OF WHITE BIOTECHNOLOGY FOR THE PRODUCTION OF DIMERIZED HUMAN BONE
MORPHOGENETIC PROTEIN 2 IN BACILLUS SUBTILIS
Muhammad Umair Hanif¹, Muhammad Imran Hanif² and Roquyya Gul¹

¹The University of Lahore, Pakistan, ²Gulab Devi Chest Hospital, Pakistan

Bone Morphogenetic Protein 2 (BMP2) has an important clinical applications in the spine fusion
and ortho/maxillofacial surgeries. Here we first report the secretory expression of recombinant
human BMP2 from Bacillus substilis system. The mature domain of BMP2 gene (Accession no.
KF250425) was amplified from pTz57R/BMP2 plasmid. Two constructs were designed; one with
single BMP2 gene and the other having two mature BMP2 genes coupled with glycine serine rich
linker to produce a dimer. Both the constructs were cloned into the pHT43 expression vector and
sequence analyzed. For secretory expression analysis and optimization the pHT43-BMP2-M and
pHT43-BMP2-D vectors were transformed into two different strains of Bacillus subtilis i.e. SCK6
and WB600 respectively. Expression conditions like media and temperature were optimized and
the maximum 35% and 25% secretory expression of monomer (~13kDa) and dimer (~25kDa)
respectively was achieved in 2xYT medium at 30°C in SCK6 strain. The expression and dimeric
nature of the BMP2 was confirmed by western blot and Native PAGE analysis. For the purification
of recombinant protein, 200ml culture supernatant was freeze dried to 10ml, dialyzed against the
Tris-Cl (pH 8.5) and Fast Protein Liquid Chromatography, Resource Q (6ml) column was run. The
recombinant human BMP2 monomer and dimer were eluted at 0.9M and 0.6M NaCl respectively.
The biological activity of both the monomer and dimer BMP2 (0, 50, 100, 200 and 400 ng/ml) and
commercially available positive control were analyzed by alkaline phosphatase (ALP) assay on
C2C12 cells. The results showed maximum ALP activity at 200ng/ml in a dose dependent manner.
In conclusion our results showed the recombinant production of biological active dimerized BMP2
from Bacillus subtilis in culture media which was not previously reported.

Keyword: BMP2, Bacillus subtilis, SCK6, FPLC, Alkaline Phosphatase
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A NOVEL TRIFUNCTIONAL, FAMILY GH10 ENZYME FROM ACIDOTHERMUS CELLULOLYTICUS
11B, EXHIBITING ENDO-XYLANASE, ARABINOFURANOSIDASE AND ACETYL XYLAN ESTERASE
ACTIVITIES
Saher Shahid¹, Razia Tajwar¹ and Muhammad Akhtar¹

¹University of The Punjab, Lahore, Pakistan

A novel, family GH10 enzyme, Xyn10B from Acidothermus cellulolyticus 11B was cloned and
expressed in Escherichia coli. This enzyme was purified to homogeneity by binding to regenerated
amorphous cellulose. It had higher binding on Avicel as compared to insoluble xylan due to the
presence of cellulose-binding domains, CBM3 and CBM2. This enzyme was optimally active at
70 °C and pH 6.0. It was stable up to 70 °C while the CD spectroscopy analysis showed thermal
unfolding at 80 °C. Xyn10B was found to be a trifunctional enzyme having endo-xylanase,
arabinofuranosidase and acetyl xylan esterase activities. Its activities against beechwood xylan, pNitrophenyl arabinofuranoside and p-Nitrophenyl acetate were found to be 126,480, 10,350 and
17,250 U μmol−1, respectively. Xyn10B was highly active producing xylobiose and xylose as the
major end products, as well as debranching the substrates by removing arabinose and acetyl side
chains. Due to its specific characteristics, this enzyme seems to be of importance for industrial
applications such as pretreatment of poultry cereals, bio-bleaching of wood pulp and degradation
of plant biomass.

Keyword: Endo-xylanase, Acidothermus cellulolyticus 11B, Arabinofuranosidase, Acetyl xylan
esterase, Trifunctional enzyme

[P14-011]
A NOVEL APPROACH TO DETECT THE BINDING PROPERTY OF LC3/GABARAP FAMILY WITH
ITS TARGET LIRS IN LIVE CELLS
Jin-A Lee¹

¹Hannam University, Korea

Macroautophagy involves the intracellular bulky degradation pathway in lysosomes. Each
LC3/GABARAP family protein is involved in autophagic process via specific interaction with
LC3/GABARAP-interacting protein which has LC3-interacting region (LIR) motifs. Although several
consensus sequences of the LIR motif are known, their specific binding properties and it
functional significance on autophagy remain elusive. Here, we developed a novel method to
detect the binding property of LC3/GABARAP family with its target LIR motifs in live cells. To do
this, we generated and expressed mRFP-tagged LIR with 3x nuclear localization signal (3xNLS) and
GFP-tagged each LC3/GABARAP(G→A) mutant which is not localized to autophagosome. First of
all, we found that the ratio of the fluorescent intensity between nuclear and cytosol (N/C ratio) of
all six GFP-LC3/GABARAP(G→A) mutant in cells expressing LIR(TP)-mRFP-3xNLS (LIR motif from
TP53inp2) was significantly higher than that of cells expressing mRFP-3xNLS, whereas the N/C
ratio of a LIR binding-deficient mutant was comparable to that of mRFP-3xNLS expressing cells in
all GFP-LC3/GABARAP(G→A) co-expressing cells. There results were consistent with the GSTpulldown assay, further validating the binding property with each LC3/GABARAP-proteins by our
novel method. These results support our main idea that LIR-motif containing proteins with 3xNLS
could sequester cytosolic LC3/GABARAP proteins into nucleus depending on LIR binding property.
We are now investigating the binding property of LC3/GABARAP family with the known or
putative LIR motifs using our novel method. In this presentation, I will summarize binding
specificity of each LIR motif and present a novel binding protein with LC3/GABARAP family and
their functional roles. Collectively, these results suggest its possible application on autophagy
research to characterize the role of novel LIR-motif containing proteins.
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ACTIVITY GUIDED ISOLATION AND MODE OF ACTION OF THE ANTIDIABETIC COMPONENT
FROM XYLOPIA AETHIOPICA FRUIT
Aminu Mohammed¹, Mohammed Auwal Ibrahim¹ and Md Shahidul Islam²

¹Ahmadu Bello University, Zaria, Nigeria, ²University of Kwazlu-Natal, South Africa

Xylopia aethiopica (Dunal) A. Rich. is widely used for the treatment of diabetes mellitus (DM)
either alone or in combination with other plants in Africa and was recently validated using various
in vitro and in vivo models. However, compound and mechanism responsible for the antidiabetic
action have not been well identified. Therefore, our present study investigated the bioassayguided isolation of possible bioactive compound responsible for the antidiabetic action of X.
aethiopica fruit using spectroscopic techniques. The molecular docking was used to decipher the
mode of interaction and binding affinity of the possible compound with some key enzymes linked
to DM. The X. aethiopica fruit was sequentially extracted using ethyl acetate (EtOAc), ethanol
(EtOH) and water, and the most active extract (EtOH) was subjected to column chromatography
on a silica gel column using solvent gradient systems of hexane (HEX):EtOAc and EtOAc:MeOH
and the isolation of compound was guided by α-glycosidase and α-amylase inhibitory activities at
various concentrations (30-240 µg/mL). From the results, a pentacyclic triterpene, oleanolic acid
(OA) was isolated from X. aethiopica fruit. This compound exhibited significantly (P< 0.05) lower
IC50 values (α-amylase: 89.02 ± 1.12 µM, α-glucosidase: 46.05 ± 0.25 µM) compared to standard
acarbose and other column fractions, and depicted non-competitive mode of inhibition for αamylase and α-glucosidase action. The equilibrium constant for inhibitor binding (Ki) values were
59.25 and 4.73 µg/ml for α-amylase and α-glucosidase, respectively. Interestingly OA was found to
bind to the selected enzymes with minimum binding energy of -0.9 and -1.2 kcal/mol for αamylase and α-glucosidase, respectively. However, hydrogen bond was not involved in the
interaction of OA with all the two enzymes. It was concluded that OA could be responsible for the
antidiabetic action of X. aethiopica and the binding to the two selected enzymes, especially αglucosidase, might be involved in the antidiabetic potential of OA but is not mediated via a
hydrogen bond interaction.
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MICRORNA-155 POSITIVELY REGULATES GLUCOSE METABOLISM VIA PIK3R1-FOXO3A-CMYC
AXIS IN BREAST CANCER
Sinae Kim¹ and Suhwan Chang¹

¹University of Ulsan College of Medicine, Korea

MicroRNA is an endogenous, small RNA controlling multiple target genes and playing roles in
various biological processes including tumorigenesis. Here we addressed the function of miR-155
using LC-MS/MS-based metabolic profiling of miR-155 deficient breast cancer cells. Our results
revealed the loss of miR-155 hampers glucose uptake and glycolysis, via the down-regulation of
glucose transporters and metabolic enzymes including HK2, PKM2 and LDHA. We showed this is
due to the down-regulation of cMYC, controlled through Phosphoinositide-3-Kinase regulatory
subunit alpha (PIK3R1)-PDK1/AKT-FOXO3a pathway. UTR analysis of the PIK3R1 and FOXO3a
indicated miR-155 directly represses these genes. A stable expression of miR-155 in patient
derived cells (PDCs) showed activated glucose metabolism whereas a stable inhibition of miR-155
reduced in vivo tumor growth with retarded glucose metabolism. Furthermore, analysis of 50
Triple-negative breast cancer (TNBC) specimens and Specific Uptake Value (SUV) of PET images
revealed a positive correlation between miR-155 level and glucose usage in human breast tumors
via PIK3R1-PDK/AKT-FOXO3a-cMYC axis. Collectively, these data demonstrate the miR-155 is a key
regulator of glucose metabolism in breast cancer.
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THE KINETICS AND MECHANISM OF THE SELENIUM-BASED GLUTATHIONE PEROXIDASE
NANOMIMETICS REACTION:A THEORETICAL STUDY
Ramesh Kheirabadi¹ and Mohammad Izadyar¹

¹Ferdowsi University of Mashhad, Iran

Catalytic activity of a series of compounds, including zwitterion-, amide- and amine-based
organoselenium compounds were studied in the presence of methanethiol and thiophenol.
Density functional theory, solvent-assisted proton exchange methods and turn-over frequency
have been applied for computational modeling of the catalytic cycle and kinetic studies. Selenol
zwitterion reduces peroxides through a three-step pathway. In the first step, seleninic acid is
produced through deprotonating of the selenol zwitterion in presence of the hydrogen peroxide.
Seleninic acid reacts with a thiol to form selenylsulfide in the second step. In the last step,
selenylsulfide is reduced by the second thiol and regenerates the selenol zwitterion through the
disulfide formation. The reactions of seleninic acid and selenylsulfide with methanethiol and
thiophenol, which are used as a nucleophile, are exothermic by -27.3 and -0.9 kcal.mol-1 or -20.1
and -2.7 kcal.mol-1, respectively. Selenenamide plays the role of glutathione peroxidase through a
four-step catalytic cycle. The first step is described as the oxidation of selenenamide by hydrogen
peroxide (ΔG=-50.13 kcal·mol−1), while selenoxide is reduced by methanethiol and thiophenol (Δ
G=-9.1and ΔG=-9.2 kcal·mol−1) in the second step. In the third step of the reaction, the
reduction of selenenylsulfide occurs by methanethiol and thiophenol (ΔG=-8.4 and ΔG=-10.9
kcal·mol−1), and the selenenic acid is dehydrated in the final step (ΔG=-5.1 kcal·mol−1). Based on
the kinetic parameters and activation barrier of 30.1kcal·mol−1, dehydration step is the ratedetermining step (RDS) of the reaction. The catalytic cycle of a new nano mimic based on amine
was elucidated via three steps. Gibbs energy for the reduction of hydrogen peroxide by the
proposed nano mimic based on amine is -44.1 kcal.mol-1. The reduction of selenoxide in the
presence of thiophenol (ΔG≠=15.9 kcal.mol-1) is faster than methanethiol (ΔG≠=29.3 kcal.mol-1).
Kinetic studies on the reaction paths show that the highest activation Gibbs energy in the
presence of methanethiol is related to the reduction of selenoxide having a value of 29.3 kcal.mol1, showing that this step is RDS, wherase the reaction in the presence of thiophenol, in which the
highest barrier corresponds to oxidation step of nano mimic based on amine via hydrogen
peroxide with an activation energy of 26.8 kcal.mol-1 showing that this step is RDS. The bond

strength of the atoms involved in the RDSs was discussed on the basis of the quantum theory of
atoms in molecules (QTAIM). Low values of electron density, ρ(r), and positive Laplacian values are
the evidences for the covalent bond nature. Finally, the main donor−acceptor interaction energies
were analyzed using the natural bond orbital analysis for investigation of their stabilization effects
on the critical bonds at the RDSs. According to theoretical studies on the selenium-based enzyme
mimic, it was found that the zwitterion mimic has the lowest energy barrier in reducing hydrogen
peroxide, supporting the catalytic cycle. Kinetic and thermodynamic studies of the mechanisms in
the presence of thiols showed that thiophenol reduces the activation energy barrier. Therefore, the
reduction processes of enzymes mimics are more suitable in the presence of thiophenol and
based on the turn-over frequency (TOF) studies.

Keyword: Catalytic activity, Enzyme nano mimics, Glutathione peroxidase, Turn-over frequency,
Solvent assisted proton exchange
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EFFECT OF DIFFERENCE ETHANOL CONCENTRATION ON EXTRACTION AND ANTIOXIDANT
CAPACITIES OF CAESALPINIA SAPPAN HEARTWOOD
Aylada Kaenu¹ and Supranee Kongkham¹

¹Faculty of Medicine, Thammasat University, Thailand

Caesalpinia sappan Linn (C. sappan) is a plant of Leguminosae family, traditionally used in China
and Southeast Asia. In Thailand, it is used as coloring agent in beverage, food, garment and
cosmetic. Normally, it is extracted with 95% ethanol, however, there are a few study about
optimum ethanol concentration in the extract to obtain the highest antioxidant capacity. The
objective of this study is to compare the effect of difference ethanol concentration extraction on
antioxidant capacities of C. sappan heartwood. The heartwood of C. sappan was extracted with
95%, 75% and 50% ethanol and subsequently partition purification were performed, using
deionized water, dichloromethane and ethyl acetate, respectively. The C. sappan extract was
studied for free radical scavenging activity on DPPH and ABTS•+. Also, the total phenolic content
was determined by the Folin-ciocaltue method. Ethyl acetate fraction of 75% ethanol extraction
showed that the highest antioxidant activity. C. sappan extract exhibited high scavenging activity
on DPPH and ABTS.+ an IC50 value of 2.24±0.25 µg/mL and 2.38±0.32 µg/mL, respectively, which
were comparable to the activity of BHT and trolox (IC50=13.88±2.34 µg/mL and 2.92±0.44µg/mL).
The total phenolic content at 75% ethanol extraction was 519.84 ± 7.22 mg GAE / g Caesalpinia
sappan extract. Therefor, 75% ethanol is the optimal condition for extraction of bioactive
compounds from C. sappan which can be applied for further study

Keyword: Antioxidant activity, Total phenolic content, Caesalpinia sappan heartwood, Caesalpinia
sappan L. extraction
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CYCLODEXTRIN GLYCOSYLTRANSFERASE-CATALYZED SYNTHESIS OF PINORESINOL-Α-DGLUCOSIDE WITH ANTIOXIDANT AND ANTI-INFLAMMATORY ACTIVITIES
Nattida Khummanee¹ and Jarunee Kaulpiboon¹

¹Thammasat University, Pathumthani, Thailand

Enzymatic

synthesis

of

pinoresinol-α-glucosides

(PGs)

was

performed

through

the

transglucosylation reaction catalyzed by the recombinant cyclodextrin glycosyltransferase (CGTase)
from Bacillus circulans A11 with β-cyclodextrin serving as the glucosyl donor and pinoresinol [1]
as the acceptor molecule. The optimal conditions for PGs synthesis were to incubate 0.5% (w/v) βcyclodextrin, 1.5% (w/v) pinoresinol and 80.0 U/mL of CGTase in 20 mM Tris-HCl buffer, pH 9.0 at
50oC for 60 hours. Under these conditions, the two PG transfer products were detected by TLC
and mass spectrophotometer. The molecular weights of the 2 main products were 543.54 and
682.19 daltons which was in accordance with pinoresinol monoglucoside (PG1-I or PG1-II) and
pinoresinol diglucoside (PG2), respectively (Fig.1). The PGs were prepared in large scale and
purified by preparative TLC and HPLC. The structure of PG1 and PG2 was also confirmed as
pinoresinol-α-D-glucopyranoside and pinoresinol-α-D-diglucopyranoside by 1H-NMR and 13CNMR analysis. In addition, the free-radical scavenging and anti-inflammatory activities of PG1 and
PG2 were comparatively studied with the original pinoresinol using DPPH radical scavenging
reaction and β-glucuronidase inhibition assay. The results found that the free-radical scavenging
and anti-inflammatory activities of PG1 and PG2 reduced when compared to original pinoresinol.
The loss of antioxidant and anti-inflammatory activities might result from the addition of sugar in
the position 4-OH of pinoresinol that disturbed its electron rotation. However, in fact, the PGs
need to be converted to the pinoresinols before they are absorbed minimizes such an effect. In
contrast, the α-glucosylated compounds which showed the better change of physicochemical
properties such as solubility and sweetness could promote a positive effect on the bioavailability
of original pinoresinol

Keyword: Pinoresinol-α-glucosides, Transglucosylation reaction, Cyclodextrin glycosyltransferase,
Antioxidant, Anti-inflammatory
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SYNTHESIS OF BIOACTIVE COMPOUNDS USING THE TRANSGLYCOSYLATION REACTION OF
CYCLODEXTRIN GLYCOSYLTRANSFERASE
Titaporn Chaisin¹, Natwadee Poomipark¹ and Jarunee Kaulpiboon¹

¹Biochemistry and Molecular Biologythammasat University, Thailand

Cyclodextrin glycosyltransferase (CGTase) catalyzes an intermolecular transglycosylation reaction to
produce functional oligosaccharides or glycosides, which can be used in several industries. In this
study, the p19bBC recombinant cells containing CGTase gene from Bacillus circulans A11 were
used for synthesizing CGTase. The maximum expression was obtained when the p19bBC cells were
cultured at 37 ℃ for 24 h with 0.2 mM IPTG. The recombinant CGTase was purified up to 6-fold
by 5% (w/v) starch adsorption and the specific activity of enzyme was 1.08x104 units/mg with a
71% yield. The 72-kDa relative molecular mass of purified enzyme was determined by 10% SDSPAGE. In addition, the acceptor specificity of enzyme was investigated from transglycosylation
reaction using β-cyclodextrin as glycosyl donor and various saccharides and flavonoids as
acceptors. Among the group of saccharide acceptors, glucose gave the highest activity, followed
by maltose and mannose. Within the flavonoid group, hesperidin gave the highest activity with
13.5% as compared to glucose. Due to its broad range of bioactivities and it also seems to be one
of the cheapest and safest flavonoid, hesperidin has gained much interest in this study. With
hesperidin as an acceptor in the reaction catalyzed by the CGTase, at least five hesperidin
glycosides (HG1-5) were observed. Hesperidin glycoside is a functional compound which may has
a stabilizing effect on pigments in cosmetic or food against UV light, and it may play a role as
anti-hypertensive, antioxidant, anticancer and anti-inflammatory agents.

[P14-019]
BIOACTIVE PEPTIDES FROM MEDICINAL PLANTS: POTENTIAL DRUG TARGETS AGAINST
ANTIMICROBIAL RESISTANCE
Amer Jamil

Department of Biochemistry, University of Agriculture Faisalabad, Pakistan

Antimicrobial resistance (AMR) is recognized as a growing global threat and is among the major
source of morbidity and mortality, leading to search for novel antimicrobial compounds. Pakistan
hosts a large number of medicinal plant species. Reference DNA barcode resource for selected
indigenous medicinal plant species was generated that covered the most commonly used
medicinal plants (130 species) belonged to diverse areas of Pakistan, from desert to mountainous
area. Antimicrobial activities of the plants were determined with and without heat/protease
treatment to determine which extracts yielded the activities due to peptides. The medicinal plants
with peptides having high antimicrobial activities, both antibacterial and antifungal, were selected
for further studies. Seeds of some plant species were extracted for proteins and subjected to
proteomics studies. LC-MS/MS workup enabled the comparison of observed plant peptide spectra
with known plant genomes. Scaffold analysis revealed 226 proteins while Progenesis analysis was
conducted to resolve some issues that could not be resolved with the scaffold analysis. Twodimensional difference gel electrophoresis (2D-DIGE) revealed 132 differentially regulated spots.
Upon confirmation of protein based activity, plants were again germinated under controlled
conditions to collect young plants at two-leaf stage. These tissues were then challenged with
Fusarium solani to enhance activation of bioactive proteins/peptides. Several AMPs were isolated
and sequenced. Based on the results, peptide genes were isolated from RNA isolated from the
medicinal plants using degenerate primers. The genes were cloned and expressed in E. coli and
recombinant peptides were characterized for antimicrobial activities against bacterial (E. coli,
Staphylococcus aureus, Bacillus subtilis and Pasteurella multocida) and fungal (Fusarium solani,
Trichoderma harzianum, Guanoderma lucidum and Alternaria alternate) strains. Four of the
recombinant peptides exhibited strong antibacterial activities against ESKAPE pathogens. Finally,
PRISMS (Predicting bioactive RiPPs through Informatics, Statistics, and Mass-Spectrometry)
pipeline was developed for the screening and identification of bioactive peptides from natural
product sources, which is adaptable to any natural product source of peptides and can test
against multiple physiological targets of various cell lines or organisms, including bacteria, fungi,

viruses, protozoans, and cancer cells. Conclusively, the results indicate that the bioactive peptides
from these plant species may be of great value as a target to find some novel natural drugs.
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CPSF SUBUNIT GENE EXPRESSION IN TOMATO VARIES IN DIFFERENT TISSUES, AND VARIES
TEMPORALLY IN SEEDLINGS UNDER FUNGAL INDUCTION
Saba Riaz¹, Ihsan Ullah², Munir Sheikh³ and Amer Jamil³

¹The University of Faisalabad, Pakistan, ²University of Reading, United Kingdom, ³University of
Agriculture Faisalabad, Pakistan

CPSF SUBUNIT GENE EXPRESSION IN TOMATO VARIES IN DIFFERENT TISSUES, AND VARIES
TEMPORALLY IN SEEDLINGS UNDER FUNGAL INDUCTION Riaz, S.1, Ihsan Ullah2, M. A. Sheikh and
A. Jamil* Department of Biochemistry, University of Agriculture Faisalabad, Pakistan 1The
University of Faisalabad, Pakistan 2School of Agriculture, Policy and Development, University of
Reading, UK *corresponding author: amerjamil@yahoo.com ABSTRACT Polyadenylation process
serves as a crucial step in gene regulation and expression in all types of eukaryotic cells including
plants. The process is linked to mRNA stability and transport, splicing and transcription
termination. The polyadenylation process is brought about with the interaction of poly(A) factors,
of which CPSF subunits have the central contribution. Tomato seeds were subjected to fungal
(Fusarium solani) stress followed by RT-PCR using gene specific primers. The samples were
harvested after different time intervals. Relative gene expression was estimated on automated gel
electrophoresis system (Experion) by normalizing the values with actin gene expression as an
internal control. The relative expression of the genes was increased after first hour of the fungal
induction followed by further increase in relative expression of CPSF73I, CPSF73II and CPSF160.
The highest increase was observed for CPSF73II after four hours of induction. The CPSF73I gene
expression was raised to a certain extent after two hours of induction, however highest level was
observed after 6 h of induction. Increase in the expression of CPSF160 gene was also found after
4 hpi, however the increase was significantly lower as compared to that of CPSF73I and CPSF73II.
The relative gene expression of all the factors reached near baseline expression level with further
passage of time. It was concluded that the poly(A) factors play an important role in initiating the
resistance pathways during fungal inoculation. This was the first study regarding poly(A) factors in
tomato. It has important implications with reference to understanding the mechanism of gene
expression and its control in such types of plant species, and interaction of fungi with plant gene
expression.
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ORDERED LIM DOMAINS TUNE BINDING KINETICS OF A DISORDERED PARTNER TO
REGULATE TRANSCRIPTION COMPLEX FORMATION
Neil Robertson¹ and Jacqui Matthews¹

¹University of Sydney, Australia

Intrinsically disordered regions (IDRs) are overrepresented among transcription factors, in which
they often act as protein-protein interaction motifs. Despite the importance of IDR interactions
there is little quantitative information about the role disorder plays in the thermodynamic and
kinetic parameters of binding. We have studied the interactions between the LIM domain
transcription factors and their disordered partners to understand the role disorder can play in
transcription factor complex formation. Transcription factors containing disordered LIM interacting
domains (LIDs) interact with the ordered tandem LIM domains (LIM1+2) of LIM-only (LMO) and
LIM-homeodomain (LIM-HD) proteins. The resulting complexes regulate gene expression and are
important mediators of cell specification, proliferation and differentiation. All LIM-HD/LMO
proteins interact with the LID of LIM domain binding protein 1 (LDB1), and overlapping expression
of LIM-HD/LMO proteins, LDB1 and other LID co-factors plays an important role in regulating
neuronal and brain development. Studying these competitive interactions has previously been
difficult due to the aggregation of LIM domains from LMO and LIM-HD proteins in the absence of
a binding partner. We have developed FRET-based assays that overcome LIM domain aggregation,
which has enabled us to determine the binding affinities of multiple LID:LIM1+2 interactions. The
affinities of LMO and LIM-HD proteins for LDB1LID differ by 70-fold. Unusually, the differences in
LDB1LID binding affinity are largely determined by the association rate constants, which vary by
2–3-orders of magnitude. These disparate kinetics are not accounted for by differences in
electrostatic attractions, rather they reflect differences in binding mechanisms among the related
LIM1+2 domains. We have found that LDB1LID can bind single LIM domains with high association
rate constants, indicating that the differences in LIM1+2 association occur after the initial
encounter. Finally, we have used our equilibrium and kinetic data to model LID:LIM1+2
transcription factor complex as it may occur in motor neuron development, showing that the
disparate kinetics facilitate exchange of high affinity binding partners over time. Together, our
studies suggest that the inherent flexibility of IDRs can be utilised by ordered domains to
generate highly diverse binding kinetics, which may provide a mechanism for temporally
regulating transcriptional complex formation and gene regulation during development.
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THE RELATIONSHIP BETWEEN THE PHYTOCHEMICAL, MINERAL, AND TOXICANT
COMPONENTS IN FORTIFIED CASSAVA- MANIHOT ESCULENTA PRODUCTS.
Chinyelu Madukosiri¹ and Olubunmi Ezomoh¹

¹Niger Delta University, Nigeria

The phytochemical content of cassava-M. esculenta products - ‘Baked-Gari’ (Samples G.1-3) and
‘Boiled-Loiloi’ (samples L.1-3) were compared. Samples 1, 2 and 3 were fortified with plant agents
Malus domestica, Moringa oleifera, and both, respectively. Gas chromatographic method was used
for characterization and quantification of phytochemical components in extracts of products; while
the elemental determination was done using Atomic Absorption Spectrophotometry. Out of the
23 phenolics determined, product fortification achieved 6 - 70% increase in the levels of caffeic
acid, ellagic acid, chlorogenic acid, p-hydroxybenzoic acid, gallic acid, tannic acid and p-coumaric
acid; while the rest components showed little or no increase in their values. The flavonoids (30),
major ones of which were (in increasing order) quercetin > isoquercetin > rutin > Kaempferol >
epicatechin > catechin > luteolin attained about 4 - 59% increase in content after fortification;
and their values were higher in control sample of ‘Baked-Gari’ than in counterpart ‘Boiled-Loiloi’
sample. Contrarily, out of the seven cyanogenic glycosides quantified, linamarin and lotaustralin
contents were remarkably lowered in both products, while the values of the rest appeared
unaffected by the agents used in fortification. Sample 3 (of both products) contained the
optimum levels of fortificants. The minerals - iodine, calcium, magnesium, zinc, iron and
manganese, with the exception of selenium, were higher in the fortified products than in their
controls. This study has shown that processing / fortification of M. esculenta with plant agents
lowered the toxicant components but increased the antioxidant factors and mineral content. Also
the optimum dose of fortificant in products is established. The information provided can be useful
for policy making in the area of food security for cassava-consuming population, considering the
huge interest in the search for new ways of detoxification of cassava-M. esculenta products to
reduce the toxicant load.

Keyword: cassava, phenolics, flavonoids, glycosides, minerals

[P14-024]
FUNCTIONAL ROLES OF THE TUMOR SUPPRESSOR GENE FHL2 ON TP53, IL6 AND STAT3
Stephen Kwok-Wing Tsui¹, Cyanne Ye Cao¹, Paul Bo-San Lai² and Carol Po-Ying Lau¹

¹School of Biomedical Sciences, The Chinese University of Hong Kong, Hong Kong, ²Department
of Surgery, The Chinese University of Hong Kong, Hong Kong.

The four-and-a-half LIM domain protein 2 (FHL2) has been identified as an oncogene or tumor
suppressor gene in a tissue / cell specific manner by acting as an adaptor protein to form
different protein complexes and involving in various signaling pathways. In hepatocellular
carcinoma (HCC), FHL2 was found to suppress tumor cell growth through a TGF--like signaling
pathway. On the other hand, our preliminary results showed that p53, IL6 and STAT3 are
potentially related to the function of FHL2. In this study, the functional relationship between FHL2
and the p53 / IL6 / STAT3 signaling axis in liver cells and HCC was examined. To evaluate the
significance of our findings in liver cancer patients, mRNA was extracted from 47 pairs of HCC
patients’ tissues and adjacent normal liver tissues, followed by reverse transcription and real-time
PCR. The relative expression levels of FHL2 and STAT3 were then normalized with the
housekeeping gene β-actin. We found that the positive correlation between FHL2 and STAT3
expression was statistically significant (P=0.037). We then performed immunohistochemistry (IHC)
staining on 20 pairs of HCC and adjacent normal liver tissues using specific antibodies against
FHL2, TP53, IL6, and STAT3. Results showed that the levels of FHL2, IL6 and STAT3 proteins were
significantly lower in liver cancer tissues when compared with their adjacent normal controls.
Moreover, protein levels of both FHL2 and TP53 positively correlated with that of IL6 in HCC
tissues. To dissect the functional relationship between FHL2 and TP53 / IL6 / STAT3, we
knockdown FHL2 in WRL68 liver cells by siRNA and found that it did not affect the STAT3 protein
level but increased the amount of pSTAT3 protein. In addition, the downregulation of FHL2 could
upregulate the expression of the p53 gene as well as increase the amount of TP53 protein.
Consistent with the IHC staining results, the knockdown of FHL2 decreased the intracellular IL6
protein level by about 30%. Interestingly, the same treatment significantly increased the mRNA
level of IL6 by more than four folds. To explore the underlying reason for this strange
phenomenon, we quantified the secreted IL6 protein by enzyme-linked immunosorbent assay and
found that the knockdown of FHL2 increased the secreted IL6 protein in WRL68 cells by about
50%. In summary, FHL2, IL6 and STAT3 were downregulated in liver cancer. Furthermore, the
downregulation of FHL2 could modulate STAT3, p53 and IL6 in liver cells. The exact functional
significance of their correlation deserves future investigation.
Keyword: FHL2, IL6, STAT3, TP53, Liver cancer
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DECREASED URINARY HYDROGEN PEROXIDE AND 8-HYDROXY-2'-DEOXYGUANOSINE AFTER
A FOREST WALK
Ai Yamada¹, Dahong Wang¹ and Masamitsu Miyanaga¹

¹Okayama University of Science, Japan

Introduction: Fewer cardio-metabolic diseases and lower mortality risks have been found in
people who live in areas with more green space; and a forest walk also showed positive effects on
human physiological functions although the mechanisms regarding health benefits of forest
environment have not been elucidated yet. This study aimed at examining how the levels of
urinary oxidative and antioxidative biomarkers altered after a forest or an urban walk in healthy
young subjects. Methods: Twenty-eight volunteers (19 men, 9 women) participated in the study. A
forest walk was carried out in the forest of Okayama Prefecture of Japan and an urban walk (15
men, 7 women) was carried out in downtown area of Okayama city for two hours, respectively.
Spot urine samples (midstream urine) were collected before, next day, and one week later of a
forest or an urban walk and stored at -80℃ before analysis. The urinary oxidative biomarkers
―hydrogen peroxide (H2O2) and 8-hydroxy-2’deoxyguanosine (8-OHdG) were measured; and an
antioxidative biomarker, urinary potential antioxidant (PAO), was also measured. The concentration
of urinary H2O2, 8-OHdG, and PAO were adjusted by creatinine level in the urine. Differences
between groups were analyzed using a paired t-test, and the results were considered to be
significant at the 10% level. The study was approved by the Ethics Committee of Okayama
University of Science. A written informed consent was obtained from all participants. Results:
Compared with the pre-forest walking, the urinary H2O2 (p < 0.1), 8-OHdG (p < 0.1) of the
participants decreased significantly in the next day of the forest walking. However, there was no
significant alteration in these oxidative biomarkers after a walk in urban area. In addition, a
decreased level of antioxidative biomarker PAO in urine was observed in a week later of the urban
walking (p = 0.069). Conclusion: These findings suggest a possibility that forest walking might
alleviate oxidative stress through strengthening the antoxidative defence systems in the body.
Acknowledgement: We greatly thank Mr.Tokushi Horike for the measurement of outdoor air
phytoncide. This work was supported in part by JSPS KAKENHI Grant Number JP17K01834.
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EFFECT OF CAPTOPRIL ON THE EXPRESSION OF SOME COMPONENTS OF RENIN
ANGIOTENSIN SYSTEM (RAS) IN PLASMODIUM-BERGHEI INFECTED MICE
Rabiatu Mahmud¹, Mansura Abdulazeez² and Muntari Bala¹

¹Dept of Biochemistry, Nigeria, ²Centre for Biotechnology Research, Nigeria

EFFECT OF CAPTOPRIL ON THE EXPRESSIONOF SOME COMPONENTS OF RENIN ANGIOTENSIN
SYSTEM (RAS) IN PLASMODIUM-BERGHEI INFECTED MICE *Mahmud, U.R.1, Abdulazeez, A.M.2
and Muntari, B.1 1Department of Biochemistry, Faculty of Basic Medical Sciences, Bayero
University, Kano 2Center for Biotechnology Research, Bayero University, Kano ABSTRACT This
study was carried out to investigate the effect of Angiotensin Converting Enzyme inhibitor
(Captopril) on parasitemia, level of Angiotensin II (Ang II) and activity of Angiotensin Converting
Enzyme (ACE) in Plasmodium berghei infected mice. A total of forty (40) apparently healthy mice
were divided into 5 groups of 8 mice each: Group 1(control, not infected, not treated), Group 2
(Malaria control, infected with Plasmodium berghei, untreated), Group 3 (standard control,
infected with Plasmodium berghei, treated with 0.03mg/kg Lonart), Group 4 (Plasmodium bergheiinfected and treated with 0.03mg/kg captopril) and Group 5 Plasmodium berghei-infected and
treated with 0.09mg/kg captopril). The mice were treated for 14 days and parasitemia level
monitored every other day and on the 14th day, animals were sacrificed to obtain the blood and
kidneys. Some portions of the kidney were washed in saline and frozen immediately in liquid
nitrogen and stored at -40℃ for RNA analysis, while the other portion was macerated in
Phosphate buffer (pH 7.0) on ice for determination of ACE activity and Ang II level. From the
results, there was a significant (P0.05) from those in the control group. The activity of ACE and
Ang II level in serum and kidneys of P. berghei-infected mice were significantly (P0.05) reduced
the expression, in a dose-dependent manner. There was no significant (P>0.05) difference in ACE
and AT1R expression levels of mice treated with 0.03 mg/kg captopril and those given 0.03 mg/kg
of the standard drug. In conclusion, this study has demonstrated that captopril, especially at a
higher dose may be beneficial against plasmodium infection, showing that RAS may play a
significant role against malaria-induced pathology in mouse models. Keywords: Captopril,
Angiotensin Converting Enzyme, Plasmodium berghei, Angiotensin II type 1 receptor, malaria
*Corresponding author: rabiahmahmud@yahoo.com
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SELECTIVE DETECTION OF FIBRINOGEN VIA CELL MEMBRANE-COATED PLASMONIC
NANOPARTICLES
Insu Kim¹, Dongtak Lee¹, Gyudo Lee¹ and Dae Sung Yoon¹

¹Korea University, Korea

Recently, biomimetic design principles in nanotechnology have led to new platforms with
enhanced performance and biocompatibility. The biomimetic design includes the use of cell
membranes, which possess membrane proteins that bestow various functionalities such as cellspecificity, immunosuppression, and immunomodulation. Fibrinogen, one of the most abundant
plasma proteins, is a 340 kDa glycoprotein, comprising three pairs of different polypeptide chains
(Aα, Bβ, and γ) linked by disulfide bonds. The fibrinogen circulates in the blood and polymerizes
making a fibrin network which is involved in forming a clot through entrapping RBCs and platelets.
In medicine, human fibrinogen is a biomarker protein for inflammation and cardiovascular
diseases, implying that the monitoring the concentration is critical for diagnosis and prognosis. In
this study, we developed a red blood cell membrane coated gold nanoparticle to colorimetric
detection of fibrinogen with high selectivity. The cell membrane containing its membrane proteins
(fibrinogen receptor) was extracted from cells and then coated onto gold nanoparticles [1]. The
limit of detection of the sensor was 0.32 mg/ml of fibrinogen. Moreover, the selectivity
performance of our sensor was tested, showing a great selectivity to fibrinogen against other
serum protein, such as human serum albumin, and γ-globulin.

Keyword: Fibrinogen detection, Localized surface plasmon resonance, Gold nanoparticle,
Fibrinogen receptor, Red blood cell
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A HIGHLY PERMSELECTIVE ELECTROCHEMICAL GLUCOSE SENSOR EMPLOYING CELL
MEMBRANES
Insu Kim¹, Dongtak Lee¹, Gyudo Lee¹ and Dae Sung Yoon¹

¹Korea University, Korea

Since diabetes mellitus patients are increasing year by year. Not only treatment, but glucose
monitoring is one of the major concerns. In this regard, several devices for glucose monitoring
have already been developed and commercialized in the enzymatic electrochemical form [1].
However, it has still suffered from unwanted electrochemical signals by innumerable molecules
which are dissolved in the human blood and some of which interfere the enzymatic interaction
with glucose [2]. In this study, we developed an electrochemical enzymatic biosensor coated with
cell membrane extracted from red blood cell or cancer cell for highly selective glucose
measurement. In principle, the role of cell membranes which contain glucose transporter-1 is a
permselective diffusion barrier of preventing the penetration of interfering molecules (such as
galactose, ascorbic acid, and uric acid), while in contrast making glucose molecules permeable.
Remarkably, employing the cell membrane significantly improved the selectivity and accuracy of
the glucose measurement (0 – 15 mM), even under human serum, compared to the uncoated
sensors. This result implies that the cell membrane serves well as a highly permselective layer to
glucose molecules, and a diffusion barrier to other molecules. Our approach will open avenues for
development of cell membrane-coated glucose sensors.

Keyword: Electrochemical analysis, Glucose biosensor, Cell Membrane, Glucose transporter-1,
Permselectivity
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IDENTIFICATION AND CHARACTERIZATION OF SUGAR TRANSPORTER OF CRYPTOBIA
SALMOSITICA
Seok Ho Cha¹

¹College of Medicine, Inha University, Korea

Protozoa having flagella belonging to the order Kinetoplastida are a unique group of
microorganisms, distinguishable from other flagellates by the presence of a DNA-containing
compartment of their mitochondrion called a kinetoplase. Among these flagellated protozoa
Cryptobia salmositica, a hemoflagellate, is transmitted by the rhynchobdellid leech Piscicola
salmositica. On the west coast of North America it cause cryptobiosis in economically important
fishes (Oncorhynchus spp.). In order to clarify the sugar metabolism, the scaffold 107 from whole
gene database was focused as sugar transporter named SGT107. SGT107 gene was isolated from
total RNA of cultured Cryptobia salmositica using reverse transcription-polymerase chain reaction
method. For the determination of transport function, the Xenopus oocyte expression system was
employed. The SGT107 consists of 1545 base pairs that encode a 515 amino acid residue protein.
Hydropathy analysis suggested that SGT107 possess 10 putative membrane-spanning domains.
The SGT107 transport tritium labeled deoxyglucose (about 3.5 folds) with time-dependent manner
and without sodium ion dependency. The kinetic and inhibitory experiment is necessary for more
detail understand of Cryptobia salositica sugar metabolism.

Keyword: Cryptobia salmositica, Protozoa, sugar transporter, cloning
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CLONING AND CHARACTERIZATION OF GLUCOSE TRANSPORTER ISOFORM FROM (CSGLUT2)
CLONORCHIS SINENSIS
Seok Ho Cha¹

¹College of Medicine, Inha University, Korea

The liver fluke (Clonorchis sinensis) infection has been shown, both experimentally and
epidemiologically, to cause chronic pathological changes, such as cholangitis, cholecystitis,
hepatomegaly, hepatic fibrosis, and cholangiocarcinoma. Several reports have been issued on the
cloning, characterization, and functional analysis of Schistosoma mansoni glucose transporters and
I have already reported one glucose transporter of Clonorchis sinensis, but NCBI database show
several glucose transporter isoforms. In this report, the results for isolation and characterization of
other glucose transporter isoform named CsGLUT2,. The full length of CsGLUT2 gene was isolated
from total RNA of adult Clonorchis sinensis using reverse transcription polymerase chain reaction.
The CsGLUT2 consists of 1491 base pairs that encode a 496 amino acid residue protein.
Hydropathy analysis suggested that NCSG possess 10 putative membrane-spanning domains.
CsGLUT2 showed 54% amino acid homology to CsGLUT already reported. To clarify the substrate
specificity several organic ions, a amino acid and deoxyglucose uptake was determined using
Xenopus oocyte expression system. CsGLUT2 showed positive uptake to deoxyglucose only. This
updtake was time dependent and sodium ion independent manner. The progressive study on
properties of this transporter would give more valuable information to Clonorchis sinensis sugar
metabolism.

Keyword: Clonorchis sinensis, glucose transporter, cloning
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REMOTE ISCHEMIC PRECONDITIONING AND DIAZOXIDE ATTENUATES FROM HEPATIC
ISCHEMIA REPERFUSION INJURY VIA INHIBITION TLR4/MYD88/NF-ΚB SIGNALING PATHWAY
Jiye Kim¹, Jooyoung Lee¹, Yeyoung Kim¹, Shin Hwang¹, Gi-Won Song¹, Sung-Gyu Lee¹ and
Eunyoung Tak¹

¹Asan Medical Center, Korea

Background and Aims: Diazoxide and remote ischemic preconditioning are proved effective in an
ex vivo mice hepatic ischemia reperfusion model. However, the combined effect of those two
interventions is not tested in mice hepatic ischemia reperfusion model, and the underlying
mechanisms remain to be elucidated. This study aimed to investigate the effect in vivo using a
mice hepatic ischemia reperfusion model and illuminate the related mechanisms. Methods: Forty
c57BL6 mice were randomly divided into the following 5 groups : i) sham-operated control; ii) IR;
iii) IR+RIPC; iv) IR+RIPC+diazoxide; v) IR+RIPC+glyburide. The histological changes including the
hepatic ischemia injury were assessed H&E staining. In addition, the circulating levels of liver
enzymes and inflammatory cytokines (IL-6, IL-8 and TNF-alpha) were detected. The expression
levels of apoptosis-related proteins (Caspase-3, PARP, Bax and Bcl-2), proinflammatory factors
(TLR4, HMGB-1, MyD88, and p65), and IKB-alpha were measured by western blot analysis. Realtime PCR was performed to detect mRNA levels of the proinflammatory factors. Results: Both
diazoxide and RIPC significantly reduced the hepatic ischemic injury, liver enzymes and
inflammatory cytokine secretion, and proinflammatory factor expression and increased IKB-alpha
expression compared to ischemia reperfusion group. Furthermore, the combination of those two
strategies had synergic hepatic ischemia limiting and anti-inflammatory effects. Conclusions: The
finding of this study suggested that the combination of diazoxide and RIPC had a potentially
hepatic ischemia effect through inhibiting TLR4/MyD88/NF-kB signaling pathway.

Keyword: Ischemia-reperfusion injury, RIPC, Diazoxide, Glyburide
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NATIONAL PRIMATE INFRASTRUCTURE FOR BIOMEDICAL AND BASIC SCIENCE
Sang-Je Park¹, Young-Hyun Kim¹, Jae-Won Huh¹, Yeung Bae Jin¹, Sun-Uk Kim¹, Sang-Rae Lee¹ and
Kyu-Tae Chang¹

¹Korea Research Institute of Bioscience and Biotechnology, Korea

Primates are valuable resources for different research fields including genetics, evolutionary
biology, biomedical research, regenerative research, and pharmacology. However, primate
resources are limited to access for individual researchers. In 2005, Korea government established
National Primate Research Center (NPRC). First purpose of NPRC is production and supply of SPF
primate in Korea. Second purpose is supporting the regenerative medicine (bio organ
transplantation, stem cell and gene therapy). The last one is supporting the basic biomedical
research and basic science. Recently, NPRC established primate resource bank with various primate
samples (Tissue DNA, Blood DNA, RNA, cDNA, paraffin blocks (brain), etc.) from crab-eating
monkey, rhesus monkey, African green monkey, marmoset, and squirrel monkey. And also, we
established cutting edge medical imaging technique using 3T-MRI, PET-CT, micro PET-CT and
angiography imaging system. Therefore, researchers who want to access the primate resources
and use the imaging analysis with primate for research purpose could get various national
primate infra service, easily (http://portal.kribb.re.kr/primate).

Keyword: Basic science, Biomedical, Infrastructure, Monkey, Primate

[P14-034]
EVALUATION OF GLUCOSE UPTAKE ACTIVITIES AND MECHANISMS OF STANDARDIZED
METHANOLIC FICUS DELTOIDEA VAR. BILOBATA IN INSULIN TARGETING CELLS
Nurshieren Yahaya¹, Nur Sumirah Mohd Dom¹, Zainah Adam² and Muhajir Hamid¹*

¹Universiti Putra Malaysia, Malaysia, ²Malaysian Nuclear Agency, Malaysia

Diabetes mellitus has affect millions of people in the world and due to the limitations of synthetic
drugs, phytotherapeutic agent from natural product such as Ficus deltoidea or locally known as
Mas Cotek has become a potential agent to manage diabetes mellitus. Standardized methanolic
Ficus deltoidea var bilobata extract was chosen to investigate viability, glucose uptake activity and
glucose uptake mechanism on L6 muscle and 3T3F442A adipocyte cell lines. Therefore, 3-(4,5dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay was performed to study on cell
viability of the extract. The extract effect on glucose uptake activity was evaluated using
radioactivity either in the absence (basal) or presence (insulin-mediated) of 100 nM insulin. The
glucose uptake mechanism study was performed using glucose uptake inhibition assay and gene
expression study was performed using QuantiGene Plex assay. Result showed that viability of the
cells was above 50% indicating nontoxicity. The highest glucose uptake in L6 and 3T3F442A were
at 100 μg/ml (insulin mediated) (P<0.001). Glucose uptake mechanism evaluation revealed that
the glucose uptake treated with the extract partly followed phosphatidylinositol 3-kinaseindependent pathway in L6 muscle cell and 3T3F442A adipocyte (P<0.001). The highest fold
change was observed in peroxisome proliferator-activated gamma gene by 2.99 fold at 6 hour
treatment. As a conclusion, the extract has potential to be further evaluated for the development
of phytotherapeutic agent against diabetes mellitus.

Keyword: Ficus deltoidea, 3T3F442A adipocyte cell, L6 muscle cell, glucose uptake mechanism
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THE RELATIONSHIP BETWEEN THE PHYTOCHEMICAL AND MINERAL COMPONENTS IN
FORTIFIED CASSAVA MANIHOT ESCULENTA PRODUCTS IN NIGERIA
Olubunmi Ezomoh¹ and Chinyelu Madukosiri¹

¹Niger Delta University, Nigeria

The Relationship between the Phytochemical and Mineral Components in Fortified CassavaManihot esculenta Products in Nigeria. *Ezomoh O.O; Madukosiri C.H. Faculty of Basic medical
Sciences, College of Health Sciences, Niger Delta University, Wilberforce Island, Amassoma,
Bayelsa State, Nigeria. ABSTRACT The phytochemical content of cassava-M. esculenta products ‘Baked-Gari’ (Samples G.1-3) and ‘Boiled-Loiloi’ (samples L.1-3) were compared. Samples 1, 2 and
3 were fortified with plant agents Malus domestica, Moringa oleifera, and both, respectively. Gas
chromatographic method was used for characterization and quantification of phytochemical
components in extracts of products; while the elemental determination was done using Atomic
Absorption Spectrophotometry. Out of the 23 phenolics determined, product fortification achieved
6 - 70% increase in the levels of caffeic acid, ellagic acid, chlorogenic acid, p-hydroxybenzoic acid,
gallic acid, tannic acid and p-coumaric acid; while the rest components showed little or no
increase in their values. The flavonoids (30), major ones of which were (in increasing order)
quercetin > isoquercetin > rutin > Kaempferol > epicatechin > catechin > luteolin attained about
4 - 59% increase in content after fortification; and their values were higher in control sample of
‘Baked-Gari’ than in counterpart ‘Boiled-Loiloi’ sample. Contrarily, out of the seven cyanogenic
glycosides quantified, linamarin and lotaustralin contents were remarkably lowered in both
products, while the values of the rest appeared unaffected by the agents used in fortification.
Sample 3 (of both products) contained the optimum levels of fortificants. The minerals - iodine,
calcium, magnesium, zinc, iron and manganese, with the exception of selenium, were higher in the
fortified products than in their controls. This study has shown that processing / fortification of M.
esculenta with plant agents lowered the toxicant components but increased the antioxidant
factors and mineral content. Also the optimum dose of fortificants in products is established. The
information provided can be useful for policy making in the area of food security for cassavaconsuming population, considering the huge interest in the search for new ways of detoxification
of cassava-M. esculenta products to reduce the toxicant load. Key-words: Cassava-M. esculenta
products, plant agents, phenolics, flavonoid, glycosides, minerals. .
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TWO COMPLETE REFERENCE HAPLOTYPES FROM A SINGLE INDIVIDUAL
Arang Rhie¹, Sergey Koren¹, Brian Walenz¹, Alexander Dilthey², Derek Bickhart³, Sarah Kingan⁴,
Stefan Hiendleder5, John Williams5, Timothy Smith6 and Adam Phillippy¹
1

National Human Genome Research Institutes, NIH, Bethesda, MD, USA, 2Institute of Medical

Microbiology, Heinrich-Heine-University Düsseldorf, Düsseldorf, North Rhine-Westphalia, Germany,
3

Cell Wall Biology and Utilization Laboratory, ARS USDA, Madison, WI, USA, 4Pacific Biosciences,
Menlo Park, CA, USA, 5The University of Adelaide, Adelaide SA, Australia, 6US Meat Animal
Research Center, ARS USDA, Clay Center, NE, USA

Reference genome projects have historically selected inbred individuals to minimize heterozygosity
and simplify assembly. We challenge this dogma and present a new approach designed
specifically for heterozygous genomes. Here, we present "Trio binning", which uses short reads
from the parental genomes to partition long reads from an offspring into haplotype-specific sets
prior to assembly. Each haplotype is then assembled independently, resulting in a complete
diploid reconstruction. On two benchmark human trios, this method achieved high accuracy and
recovered complex structural variants missed by alternative approaches, including the highly
polymorphic MHC region. To demonstrate its effectiveness on a heterozygous genome, we
applied this method to several model organisms including an F1 cross between two cattle
subspecies. As a result, we completely assembled both parental haplotypes with NG50 haplotig
sizes >20 Mbp and 99.998% accuracy, surpassing the quality of current cattle reference genomes.
The newly constructed haplotypes reveal the complex genomic differences between the two cattle
subspecies, with a large absence of GBP2 in one haplotype and copy number variations in GBP6
genes relative to the other haplotype. These haplotype representative assemblies will serve as new
reference genomes for future resequencing projects, providing opportunities to better understand
haplotype variation and biological impact.

Keyword: haplotype, genome assembly, reference genome, heterozygosity, structural variation
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IMMUNOPRECIPITATION HIGH PERFORMANCE LIQUID CHROMATOGRAPHIC ANALYSIS OF
WOUND HEALING PROCESS IN CHRONIC RECURRENT MULTIFOCAL OSTEOMYELITIS OF JAW
Soung Min Kim¹, Mi Young Eo¹, Yun Ju Cho¹, Yeon Sook Kim² and Suk Keun Lee³

¹Dental Research Institute, School of Dentistry, Seoul National University, Korea, ²Cheongju
University, Korea, ³College of Dentistry, Gangneung-Wonju National University, Korea

Chronic recurrent multifocal osteomyelitis (CRMO), also known as chronic non-bacterial
osteomyelitis (CNO), is a rare inflammatory disorder that primarily affects children. We analyzed
the postoperative exudate through immunoprecipitation high performance liquid chromatography
(IP-HPLC) from the mandibular lesion of 12-year-old Korean girl, and evaluated its pathological
wound healing process. The osteolytic bony lesion was rapidly enlarged with irregular border and
relatively poor radiopaque border. After the first biopsy of CRMO lesion, inflammatory reaction
was enhanced by upregulation of TNFα, IL-1, IL-6, IL-12, IL-28, CD20, CD44, LL-37, CD54, and
CD56, while macrophage activating proteins, CD68, lysozyme, and IL-8 were decreased. Particularly,
anti-inflammatory factors, TGF-β1 and IL-10 were markedly decreased, and wound healing-related
angiogenesis and osteogenesis proteins were consistently down-regulated. After the second
decortication, inflammatory reaction was stimulated by increases of IL-6, CD31, IL-10, IL-12, COX2,
CD20, and CD40, and concurrent activation of macrophages/monocytes-related factors, IL-8,
lysozyme, and CD68, together with upregulation of wound healing proteins, CD31, MMP-2, MMP10, and RANKL during the postoperative 3 days. However, there was few evidence of adaptive
inflammation caused by bacterial infection by consistent down-regulation of TNFα, CD3, IL-28,
cathepsin C and G. Therefore, it was presumed that the present CRMO might be caused by
autoinflammatory

unbalanced

between

over-stimulated

immune

reaction

and

inactive

macrophages/monocytes. *This study was supported by a grant of the Korean Health Technology
R&D Project, Ministry of Health & Welfare, Republic of Korea. (HI15C0689)

Keyword: Chronic recurrent multifocal osteomyelitis (CRMO), chronic non-bacterial osteomyelitis
(CNO), immunoprecipitation high performance liquid chromatography (IP-HPLC), wound healing
process
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POTENTIAL ONCOGENIC PROTEIN ANALYSIS OF PERI-IMPLANT ORAL MALIGNANCY
Mi Hyun Seo¹, Mi Young Eo¹, Yun Ju Cho¹, Soung Min Kim¹ and Suk Keun Lee²

¹Dental Research Institute, School of Dentistry, Seoul National University, Korea, ²College of
Dentistry, Gangneung-Wonju National University, Korea

Oral squamous cell carcinoma (OSCC) constitutes a group of tumors that exhibit heterogeneous
biology, histopathology, and clinical behaviors. A 73-year-old male had a whitish leukoplakia-like
lesion around an inflamed peri-implant area (#42, #43, and #44), and this lesion had transformed
into an OSCC within three years. He underwent mass resection, selective neck dissection, and
reconstruction under the peri-implant oral malignancy (PIOM) diagnosis. To detect any
carcinogenesis progression, we examined the removed tumor tissue as well as the patient’s
preoperative

and

postoperative

sera

to

identify

causative

oncogenic

proteins

using

immunoprecipitation high performance liquid chromatography (IP-HPLC). The protein expression
levels of p53, E-cadherin, β-catenin, MMP-10, HER2, NRAS, Met, and ERb were significantly lower
in the serum collected on postoperative day 10 day than in the preoperative serum, and if these
proteins are consistently not elevated in the serum three months after surgery compared with the
preoperative serum these proteins can be potential oncogenic proteins. However, we also found
that the serum extracted three months after the operation had elevated levels of oncogenic
proteins compared with that of the preoperative and 10-day postoperative serum indicating that
possibility of tumor recurrence. At postoperative follow-up period, ipsilateral neck metastasis and
second primary lesion were found, the patient was performed additional surgery. IP-HPLC using
patient`s serum show the possibility of oncogenic protein detection. However, follow-up IP-HPLC
data is needed to find out patient-specific prognostic factors. * This research was supported by
Basic Science Research Program through the National Research Foundation of Korea(NRF) funded
by the Ministry of Education(No. 2017R1D1A1B04029339).

Keyword: Oral Squamous Cell Carcinoma (OSCC), Immunoprecipitation High Performance Liquid
Chromatography (IP-HPLC), Oncogenic Protein, Peri-Implant Oral Malignancy (PIOM)
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DEVELOPMENT OF FUNCTIONAL COSMETIC MATERIALS FROM DEMILITARIZED ZONE
HABITING PLANTS
Younmin Shin¹, Jin Kyu Kim², Mirim Jin³ and Jeong June Choi¹

¹Daejeon University, Korea, ²Gyeonggido Business and Science Accelerator, Korea, ³Gachon
University, Korea

DeMilitarized Zone (DMZ) is a peace region located between South and North Korea border to
avoid accidental armed conflict. Because human accessing to the area was forced to be prohibited
for more than 60 years, DMZ is one of the cleanest land keeping wild lives as nature itself in
South Korea. In this study, we evaluated the biological efficacies of plants (SS, PC, and AR)
inhabiting in DMZ for the development of functional cosmetics. First, we tested the cytotoxicity of
plant extracts in keratinocyte and melanocyte, which are the major cell components of skin. By 3(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay with the cell lines, we
determined the safety concentrations of the extracts for the efficacy tests. Next, we assessed the
anti-wrinkle cosmetic function of SS by demonstrating that SS treatment decreased the expression
of Matrix metalloproteinase-1 (MMP-1) in UV-irradiated keratinocytes via real-time PCR. The
suppressive effect of SS was greatly potentiated by combination with other DMZ-inhabiting plants,
PC and AR. The expression of tyrosinase, which is one the main enzyme that producing melanin in
melanocyte, was also down-regulated by the DMZ-inhabiting SS extract. Wound healing activity
was also investigated by in vitro test with HaCat cell line, a human fibroblast cell line. All the
natural materials extracted form DMZ habiting plants accelerated the recovery of the cells. These
results suggested that DMZ is a treasure island of functional plants and DMZ-inhabiting natural
products are warranted to develop functional cosmetic materials. This study was carried out with
the support of R&D Program for Forest Science Technology (Project No. 2017027A00-1819-BA01)
provided by Korea Forest Service (Korea Forestry Promotion Institute) and Korea Institute of
Planning and Evaluation for Technology in Food, Agriculture, Forestry (IPET) through High Valueadded Food Technology Development Program, funded by Ministry of Agriculture, Food and Rural
Affairs (MAFRA) (317034-03-2-HD030).
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[P14-040]
HS1793 COMPOUND, A MORE POTENT ANALOGUE OF RESVERATROL, IMPROVES
MITOCHONDRIAL FUNCTION AND BIOGENESIS
Jubert Marquez¹, Hyoung Kyu Kim¹, Nam Mi Park¹ and Jin Han¹

¹Bk21 Plus Project Team, Cardiovascular and Metabolic Disease Center, College of Medicine, Inje
University, Philippines

HS1793, a novel analogue of resveratrol, was previously determined to be more potent at lower
dosages by improving mitochondrial function and increased mitochondrial biogenesis-related
proteins

in

breast

cancer

model.

In

addition,

HS1793

protected

rat

heart

against

hypoxia/reoxygenation injury by attenuating mitochondrial damage. We currently focus on
targeting mitochondrial function and biogenesis to regulate energy homeostasis through HS1793
in mouse skeletal muscle cells, in order to alleviate dysfunction brought by increased oxidative
stress or chemotherapeutic drugs. Dosage screening showed lesser cytotoxicity in dosages lower
than 10 μM. HS1793 reduced ROS levels and enhanced cellular and mitochondrial ATP synthesis
function, but induced multinucleation in cells as a possible adaptive response. HS1793
upregulated vital mitochondrial biogenesis-related genes and proteins such as PGC1-α, as
activated by AKT and mTOR, which are considered important regulators of skeletal muscle
function. HS1793 also improved mitochondrial-related markers during cisplatin co-treatment, a
known chemotherapeutic drug. Taken altogether, HS1793 restores mitochondrial function and can
possibly promote myogenesis, especially in muscle wasting due to chemotherapy.

Keyword: mitochondria, mitochondria biogenesis, resveratrol, HS1793, muscle

[P14-041]
WHOLE EXOME SEQUENCING ANALYSIS OF KOREAN EARLY ONSET ALZHEIMER'S DISEASE
PATIENTS
Eva Bagyinszky¹, Giau Vo Van¹, Kyuhwan Shim¹, Angelo Jamerlan¹, Young Ho Park², Youngsoo
Yang³, Young Chul Youn⁴, Seong Soo A. An¹ and Sangyun Kim²

¹Gachon University, Korea, ²Seoul National University Bundang Hospital, Korea, ³Veterans Health
Service Medical Center, Korea, ⁴Chung-Ang University School of Medicine, Chung-Ang University
Hospital, Korea

Three genes can be in early onset Alzheimer’s disease (AD): amyloid precursor protein (APP),
presenilin-1 (PSEN1) and presenilin-2 (PSEN2). However, variants in above 3 genes are rare, and
the causative factors in the most patients remained unexplained. The goal of this study was to
possible risk factors of EOAD. DNA was extracted from blood of patients, and QC was performed
prior to whole exome sequencing (WES) analyses. Virtual panel of 100 disease-causing or risk
genes was designed. Missense mutations were identified and annotated. Novel and known
variants were separated, and bioinformatics analyses for their pathogenicity were performed by
PolyPhen, SIFT, Provean and ExPASY tools. Afterwards their functions and structures were
predicted and compared with native sequences and structures by DiscoveryStudio. Associations
were probed with Clue-Go and their altered pathways were suggested. Large number of variants
were identified among our WES data. Although no mutations in APP, PSEN1 and PSEN2, have
been observed in the EOAD subjects, many rare variants were identified in risk genes of AD such
as CLU, CR1, TREM2, ABCA7 or SORL1. In addition probably/possibly pathogenic risk factors for
other dementia could also be important such as CSF1R, MAPT, PRNP, GRN, NOTCH3, suggesting a
high degree of mutational burden among the limited EOAD group. Several variants with possible
significance were found in highly conserved residues and predicted consistently to be
probably/potentially damaging from in silico analyses. We explored the possible genes or
mutations that may underlie the missing genetic etiology of EOAD. The genetically overlapping
phenotypes between different neurological diseases could enhance the power of disease
diagnosis. Presence of rare variants in these genes may demonstrate that factors other than the
EOAD-genes mutation can impact the age at onset and penetrance of at least some variants
associated with EOAD. Our data results suggested that testing EOAD samples with panel of 100
genes could be an effective approach for variant screening in patients with neurodegenerative
disorders.

Keyword: Alzheimer's disease, dementia, mutation, whole exome sequencing, genetics

[P14-042]
ECHINOCHROME A INCREASES THE MASS AND FUNCTION OF THE MITOCHONDRIA BY
UPREGULATION OF MITOCHONDRIA BIOGENESIS GENES
Joon Yong Noh¹, Seung Hun Jeong¹, Hyoung Kyu Kim¹, In-Sung Song¹, Jubert Marquez¹, Kyung
Soo Ko¹, Byoung Doo Rhee¹, Nari Kim¹, Natalia Mishchenko², Sergey Fedoreyev², Valentin Stonik²
and Jin Han¹

¹Cardiovascular and Mete Metabolic Disease Center (CMDC), National Research Laboratory for
Mitochondrial Signaling, Inje University, Korea, ²George B. Elyakov Pacific Institute of Bioorganic
Chemistry, Far-Eastern Branch of The Russian Academy of S

Echinochrome A (Ech A) is a natural pigment from sea urchins which is reported to possess
antioxidant properties and cardioprotective effect against ischemia reperfusion injury. In this study,
we ascertained whether Ech A enhances mitochondrial biogenesis and oxidative phosphorylation
in rat cardiomyoblast H9C2 cells. To study the effects of Ech A on mitochondrial biogenesis, we
measured mitochondrial mass, level of oxidative phosphorylation, and mitochondrial biogenesis
regulatory gene expressions. Results show Ech A treatment did not induce cytotoxicity. However, it
enhanced oxygen consumption rate and mitochondrial ATP level. Likewise, Ech A treatment
increased mitochondrial contents in H9C2 cells. Furthermore, Ech A treatment upregulated
biogenesis of regulatory transcription genes, including proliferator-activated receptor gamma coactivator (PGC)-1α, estrogen-related receptor (ERR)-α, peroxisome proliferator-activator receptor
(PPAR)-γ, and nuclear respiratory factor (NRF)-1 and such mitochondrial transcription regulatory
genes as mitochondrial transcriptional factor A (TFAM), mitochondrial transcription factor B2
(TFB2M), mitochondrial DNA direct polymerase (POLMRT), single strand binding protein (SSBP)
and Tu translation elongation factor (TUFM). In conclusion, these data suggest that Ech A is a
potentiated marine drug which enhances mitochondrial biogenesis.

Keyword: marine drug, Echinochrome A, mitochondria biogenesis

[P14-043]
NECROX-5 EXERTS ANTI-INFLAMMATION AND REGULATES MITOCHONDRIAL BIOGENESIS IN
HYPOXIA-REOXYGENATION (HR) TREATED RAT HEARTS
Thi Tuyet Anh Nguyen¹, Hyoung Kyu Kim¹, Thi Thu Vu², Seung Ryul Lee¹, Jubert Marquez¹, Nari
Kim¹, Kyung Soo Ko¹, Byoung Doo Rhee¹ and Jin Han¹

¹National Research Laboratory for Mitochondrial Signaling, Cardiovascular and Metabolic Disease
Center, Dept of Medicine, Bk21 Project Team, Dept of Physiology, Inje University, Korea, ²Vnu
University of Science, Vietnam

Necrox-5

exerts

anti-inflammation

and

regulates

mitochondrial

biogenesis

in

hypoxia-

reoxygenation (HR) treated rat hearts NecroX compounds have been shown to protect the liver
and heart from ischemia-reperfusion injury. In this study, we verified whether the Necrox-5
modulates cardiac proteomic alteration and mitochondrial biogenesis, inflammation and fibrosis
responses in a hypoxia-reoxygenation (HR) treated rat heart. Necrox-5 treatment (10 μM) and
non-treatment were employed on isolated rat hearts during hypoxia/reoxygenation treatment
using an ex vivo Langendorff system. Level of mitochondrial biogenesis related proteins has
dramatically decreased and level of pro-inflammatory proteins was increased in HR treatment
heart. However, treated with NecroX-5 significantly attenuated those HR-induced proteomic
alterations, practically, which are involved in oxidative phosphorylation and metabolic function.
NecroX-5 treatment improved mitochondrial complex activities, markedly higher peroxisome
proliferator-activated receptor-gamma coactivator-1α (PGC1α) expression levels were observed in
NecroX-5-treated group. In addition, HR- or LPS-induced TNF-α and TGF-β1 and phosphorylation
of Smad2 productions were reduced with NecroX-5 supplement. The findings suggested the
cardio-protective effect of NecroX-5 against cardiac HR injuries by modulating mitochondrial
biogenesis and exerting anti-inflammation actions.

Keyword: NecroX-5, Hypoxia/reoxygenation, Inflammation, Mitochondria

[P14-044]
LYOPHILIZED ETHANOLIC EXTRACT OF RHIZOPHORA MUCRONATA LEAVES PROTECTS
AGAINST BEHAVIORAL DECLINE IN CAENORHABDITIS ELEGANS
Ryan Cristian Lintao1, Paul Kenny Ko1, Pamela Danielle Lanuza1, Jameelah Vianca Lazarte1, Francis
Laudemir Libre1, Chelsea Patricia Immanuel Lopez1, Maria Lourdes Mahusay1, Justin Damian
Malubay1, Dana Adrienne Marcellana1, Marius Lorenzo Marquez1, Ethan Angelo Maslog1, Vince Elic
Maullon1, Pilarita Tongol-Rivera2, Herbert Ho1 and Nelia Cortes-Maramba1
1

College of Medicine, University of the Philippines Manila, 2College of Public Health, University of
the Philippines Manila

INTRODUCTION: Neurodegenerative disorders such as Alzheimer’s Disease contribute greatly to
years of life lost to disability (YLD), especially among persons aged >65 years old. Despite the
prevalent use of traditional medicinal plant extracts in the Philippines, there have been few studies
regarding potential neuroprotective activities of Philippine terrestrial plants. This study focused on
screening for potential neuroprotective activities of Rhizophora mucronata by evaluating its effect
on behavioral decline in Caenorhabditis elegans. METHODOLOGY: Lyophilized ethanolic extract
(LEX) was prepared from R. mucronata leaves. Pharmacodynamic parameters such as median
lethal concentration (LC50), maximum tolerated concentration (MTC) and no-observed-adverseeffect level (NOAEL) were determined prior to behavioral assays. Thirty (30) adults were
synchronized and exposed to low, medium, and high-concentration LEX, as well as to the positive
(levodopa/carbidopa and donepezil) and negative (M9 buffer) controls for six days. Locomotion,
response to touch (thigmotaxis) and nociception were assessed at two-day intervals in terms of
body bends per 20 seconds, score per 10 gentle touches, and score per 5 harsh touches,
respectively. RESULTS: The LC50, the MTC and the NOAEL of LEX on adult C. elegans were
determined to be 12.89%, 2.5% and 2.5%, respectively. All LEX groups (low-, mid- and highconcentrations) and positive control groups were significantly different from the M9 bufferexposed treatment for the motility assay. Mid-LEX groups were significantly different from the M9
buffer-exposed treatment for posterior gentle touch sensitivity assay. High-LEX groups showed
significant difference from the M9 buffer-exposed treatment for both anterior and posterior gentle
touch sensitivity assay. No LEX groups, as well as positive controls were significantly different from
the negative control for the harsh touch sensitivity assay. CONCLUSION: It can be concluded that
LEX is protective against decline in motor function (i.e. locomotion) and somatosensory behavior
(i.e. thigmotaxis) in C. elegans, which may be attributed to its neuroprotective activity, with a
direct LEX exposure-response relationship.

Keyword: Rhizophora mucronata, neuroprotection, locomotion, thigmotaxis, Caenorhabditis
elegans

[P14-045]
TMCO1, A ER MEMBRANE PROTEIN REGULATES CILIA FORMATION THROUGH CONTROLLING
IFT20
Joon No Lee¹, Jae-Young Lim², Zhi-Qiang Liu², Yunash Maharjan², Se-Jin Kim¹ and Raekil Park¹

¹Gwangju Institute of Science & Technology, Korea, ²Wonkwang University, Korea

Primary cilia are dynamic microtubule based organelles that protrude from the cell surface of
plasma membrane in various types of cells and play a critical role in sensing the environmental
changes and transducing the extracellular signal into different cellular pathways, functioning as a
sensory receptors. The importance of primary cilia in human body has been emphasized by
numerous primary cilia-related congenital disorders called ciliopaties. Mutations in genes for cilia
structure and function are associated with developmental defects, retinal degeneration, obesity,
mental retardation, and cystic kidney. However, little is known about the relation between cilia
formation and Endoplasmic Reticulum (ER). Here, we showed that TMCO1, a ER membrane protein,
affects ciliogenesis. TMCO1 depletion reduces the number of ciliated cells and affects trafficking
of recycling endosomes which is required for cilia formation. Also, TMCO1 knockdown disrupts
IFT20 localization and its protein stability through regulating autophagy process. These results
suggested that TMCO1 regulates cilia formation through controlling IFT20.

Keyword: TMCO1, PRIMARY CILIA, IFT20, ciliopaties

[P14-046]
CATALASE DEFICIENCY DURING AGEING INDUCES LYSOSOMAL DYSFUNCTION
Raghbendra Kumar Dutta¹, Raekil Park² and Joonno Lee²

¹Wonkwang University, Korea, ²Gwangju Institute of Science & Technology, Korea

Peroxisomes are dynamic organelles that participate in variety of cellular function, including βoxidation of branched-chain and very-long-chain fatty acids, which results in reactive oxygen
species (ROS) production. To counterpoise the damaging effect of ROS, the antioxidant
peroxisomal enzyme catalase reduces H2O2 to water and oxygen. Inability to maintain a balance
between ROS production and scavenging may induce oxidative stress, which is a major
contributor to cellular senescence and pathogenesis of various age-related disorders. Aging is
characterized by a progressive accumulation macromolecular damage with the production of high
levels of Reactive Oxygen Species (ROS). Although the lysosome degrade the most long lived
proteins and organelles via autophagic pathway, but the role of lysosome and their effect in
peroxisome during ageing is not known. The present study investigated the role of catalase and
lysosomal function in using catalase knockout (KO) mice. We found that aged catalase KO in mice
induces lysosomal damage by progressive accumulation of lysosomal contents Cathespins into the
cytosol. We found that lysosome dysfunction in catKO aged mice is due to accumulation of ROS
that trigerred the dysfunction of autophagy in both aged and late passaged catKO mice and MEF
cell. Autophagy dysfunction in aged mice resulted an increase in mass and size of mitochondrial,
ER and lipid accumulation in both aged mice and MEF cell. These findings suggest that catalase
plays an important role in the lysosomal function during ageing.

Keyword: catalase, ROS, Ageing, lysosome, cathespinD

[P14-047]
LONG-TERM EXPOSURE TO LIGHT AT NIGHT INCREASES OXIDATIVE DAMAGE BY REACTIVE
OXYGEN SPECIES (ROS) AND DECREASE LIFESPAN IN DROSOPHILA MELANOGASTER.
Gwang-Ic Son¹, Mari Kim¹, Seoeun Lee¹, Minsoo Han¹, Yesol Moon¹, Yanghee Kim¹ and Eunil Lee¹

¹Korea University, Korea

Light is a major environmental cue for the entrainment of a circadian rhythm in organisms.
Artificial lighting at night (LAN) is one of the most apparent causes of circadian disruption
accompanying behavioral and physiological changes. Despite the extensive studies of LAN effects
to health, little is known about the biological consequences for the long-term exposure of LAN. In
this study, we found the reduction in oxidative stress tolerance and lifespan with increasing the
ROS in Drosophila melanogaster. Flies were cultured at a 12:12 h light/dark cycle and exposed to
light (100 lux) at the dark cycle for 10, 20, 30 days. We used DAM system to estimate the
circadian rhythm including sleep and locomotor activity. We found that the pattern of circadian
activity was disrupted from 10 days of exposure to LAN with sleep disturbances. It was also found
that increased ROS production and decreased antioxidant activity caused increased DNA and
protein damage and mitochondrial damage with decreased lifespan. In summary, long-term
exposure to LAN caused to reduce lifespan with a breakdown of circadian rhythm, increased sleep
disturbance, oxidative damage, and mitochondrial damage which is similar phenomena with aging.
We suggest that long-term exposure to LAN reduces the lifespan by promoting aging.

Keyword: light at night (LAN), circadian rhythm, Reactive oxygen species(ROS), lifespan, Drosophila
melanogaster

[P14-048]
ARE MITOCHONDRIAL DNA DELETION OR PROTEIN AGGREGATION DETERMINANTS OF
LIFESPAN IN CAENORHABDITIS ELEGANS?
Zhuangli Yee¹, Lakshmi Narayanan Lakshmanan², Rudiyanto Gunawan², Barry Halliwell¹ and Jan
Gruber³

¹National University of Singapore, Singapore, ²Eth Zurich, Switzerland, ³Yale-Nus College,
Singapore

Functional and metabolic decline are features that are common to the ageing process in most
animals, including C. elegans. Therefore, understanding the role of biomarkers such as
mitochondrial DNA (mtDNA) mutations and protein aggregation in C. elegans may further our
understanding of mechanisms of ageing in general. However, it is unclear whether either mtDNA
deletion or protein aggregation play a causative role in nematode ageing. We developed and
validated methods to measure mtDNA mutations and protein damage in C. elegans and applied
them to wild-type and mutants strains of nematodes at different ages. We studied the dynamics
and sequences of deletion mutations of C. elegans mtDNA, harvested at different ages. We found
that with age, mtDNA deletion burden does not increase in C. elegans, suggesting that the
deletion mechanisms may not be relevant to ageing and C. elegans. By contrast, we confirmed a
significant age-dependent increase in insoluble protein and investigated several genes known to
affect lifespan as modulators of protein aggregation.

Keyword: mitochondrial DNA, deletion mutation, protein aggregation, ageing, C. elegans

[P14-049]
STUDY ON COMPARABILITY OF QUALITY EVALUATION METHODS FOR THE HEATAGGREGATED THERAPEUTIC MONOCLONAL ANTIBODY
Jounghee Baek¹, Young Ki Hong¹, Aera Son¹, Min-Jung Kim¹, Ho Kim¹, Soyoung Kang¹, Ki Dae
Park¹, Joon Ho Eom¹ and Chiyoung Ahn¹

¹MFDS, Korea

Antibody drugs are a large part of the biopharmaceutical market and are being invested and
developed continuously. However, since the structure is complex in evaluating the quality, it is
difficult to analyze it. Therefore, the methods of analyzing the quality of the monoclonal antibody
drugs have been developed. In order to verify the validity of the newly developed test method as
a quality evaluation method, a process of comparing with the existing quality evaluation method
is indispensable. In the case of the potency test method, the relative activity of a sample to a
reference standard is measured to evaluate the quality. Therefore, the correlation can be assayed
by comparing the potency values confirmed in the conventional method and the new test method
using the samples with various values of potency. That is, a sample having a relatively high or low
value of potency should be utilized in comparison with the reference standard. In this study, heat
treated samples were prepared and used in comparative analysis. We performed the comparative
analysis of the three quality evaluation methods by using a heat degraded therapeutic
monoclonal antibody. 1) A method in the development stage for measuring the potency of antiTNFα antibody drugs-infliximab using reporter gene assay 2) a classic potency test method of
using cell death/proliferation assay and 3) the purity test method using physicochemical
properties. As a result, it was confirmed that the level of quality degradation was reflected to the
test methods according to the time of heat treatment of the antibody drug. The correlation of the
three methods was verified. Therefore, it was proved that the potency test method using the
reporter gene assay in the development stage is valid as the quality evaluation method.

Keyword: Monoclonal antibody, Heat treatment, Potency, Reporter gene assay, Method
development

[P14-050]
THE ENDOPLASMIC RETICULUM-LOCALIZED DOLICHOL KINASE ATDOK1 IS INVOLVED IN
FLOWERING TIME CONTROL
Yueh Cho¹ and Kazue Kanehara¹

¹Institute of Plant Microbial Biology, Academia Sinica

Dolichols are a class of isoprenoids that play crucial roles for protein glycosylation including Nlinked glycosylation because an oligosaccharide is assembled on a lipid carrier, dolichol
diphsophate (Dol-P). Dol-P is synthesized by

the phosphorylation

of dolichol or the

monodephosphorylation of dolichol pyrophosphate (Dol-PP). We previously identified functional
DOLICHOL KINASE 1 (AtDOK1) that was required for reproductive processes in Arabidopsis, and
knockout of AtDOK1 caused lethality (1). In this study, we used a microRNA-mediated gene
suppression technique to further investigate AtDOK1 functions in Arabidopsis. The AtDOK1
knockdown mutants showed an early flowering phenotype without any remarkable growth defect
in vegetative tissues. Indeed, AtDOK1 was highly expressed in emerging shoot apical meristems as
well as inflorescence and floral meristems. In addition, the subcellular localization study using
AtDOK1 fused to the VENUS protein showed that AtDOK1 was localized at the endoplasmic
reticulum. These results suggest that the endoplasmic reticulum-localized catalytically active
AtDOK1 is highly expressed in the meristems and is involved in the control of flowering time,
possibly by post-transcriptional regulation including protein glycosylation.

Keyword: Arabidopsis, dolichol kinase, flowering time control, endoplasmic reticulum, protein
glycosylation

[P14-051]
EFFECT OF ORTHODONTIC FORCE ON THE OSTEOGENIC DIFFERENTIATION OF HUMAN
PERIODONTAL LIGAMENT STEM CELLS
Ji Hyun Yoo¹, Yun Jeong Choi¹, Ha Jin Kim¹, Moon Kyoung Bae¹ and Hyung Joon Kim¹

¹Pusan National University, Korea

Background The purpose of this study was to evaluate the effects of orthodontic force (OF) on the
proliferation and differentiation of human periodontal ligament stem cells (hPDLSCs). Methods
Experiments were performed with 6 different premolars extracted from 2 different patients. After
applying OF for 1 month, hPDLSCs were sorted out from the primary cultured PDL cells by
Magnetic-activated cell sorting (MACS). The cell proliferation rate was assessed by a 3-[45dimethylthiazol-2-yl]-2,5-diphenyl tetrazolium bromide (MTT) assay. To evaluate the osteogenic
differentiation potential of hPDLSCs, the cells were cultured in osteogenic medium (OM) and the
osteogenic differentiation was analyzed on day 7 and 14 by using alkaline phosphatase (ALP)
staining and reverse transcription polymerase chain reaction (RT-PCR) analyses. Results The results
suggest that the existence of OF promotes the proliferation of hPDLSCs. Additionally, osteogenic
differentiation is positively regulated in an OF-induced microenvironment and the analyses of
gene expression in relevance to the stage markers of osteogenesis and angiogenesis showed
increasing tendency in the OF group. Conclusion The investigation showed the positive role of
orthodontic force on the proliferation

and the osteogenic differentiation of hPDLSCs.

*Correspondence: hjoonkim@pusan.ac.kr

Keyword: orthodontic force, human periodontal ligament stem cells, osteogenic differentiations

[P14-052]
PATHOLOGICAL HYDROGEN PEROXIDE TRIGGERS THE FIBRILLIZATION OF WILD-TYPE SOD1
VIA SULFENIC ACID MODIFICATION OF CYS-111
Wen-Chang Xu¹, Han-Ye Yuan¹, Zhi-Xin He¹, Jie Chen¹ and Yi Liang¹

¹Wuhan University, China

Amyotrophic lateral sclerosis (ALS) involves the abnormal posttranslational modifications and
fibrillization of copper, zinc superoxide dismutase (SOD1) and TDP-43. However, how SOD1catalyzed reaction product hydrogen peroxide affects amyloid formation of SOD1 and TDP-43
remains elusory. 90% of ALS cases are sporadic and the remaining cases are familial ALS. In this
paper, we demonstrate that hydrogen peroxide at pathological concentrations triggers the
fibrillization of wild-type SOD1 both in vitro and in SH-SY5Y cells. Using an anti-dimedone
antibody that detects sulfenic acid modification of proteins, we found that Cys-111 in wild-type
SOD1 is oxidized to C-SOH by pathological concentration of hydrogen peroxide, followed by the
formation of sulfenic acid modified SOD1 oligomers. Furthermore, we show that such SOD1
oligomers propagate in a prion-like manner, and not only drive wild-type SOD1 to form fibrils in
the cytoplasm but also induce cytoplasm mislocalization and the subsequent fibrillization of wildtype TDP-43, thereby inducing apoptosis of living cells. Thus, we propose that hydrogen peroxide
at pathological concentrations triggers the fibrillization of wild-type SOD1 and subsequently
induces SOD1 toxicity and TDP-43 toxicity in neuronal cells via sulfenic acid modification of Cys111 in SOD1. Our Western blot and ELISA data demonstrate that sulfenic acid modified wild-type
SOD1 level in cerebrospinal fluid of 15 sporadic ALS patients is significantly increased compared
with 6 age-matched control patients. These findings can explain how hydrogen peroxide at
pathologic concentrations regulates the misfolding and toxicity of SOD1 and TDP-43 associated
with ALS, and suggest that sulfenic acid modification of wild-type SOD1 should play pivotal roles
in the pathogenesis of sporadic ALS.

Keyword: Protein aggregation, Amyotrophic lateral sclerosis, Hydrogen peroxide, SOD1 toxicity,
TDP-43

[P14-053]
A NOVEL MASP1 GENE MUTATION CAUSES 3MC1 SYNDROME IN THE FIRST REPORTED
EGYPTIAN FAMILY
Amira Nabil¹, Samia Kotb¹, Ebtesam Abdalla¹, Karim Mahmoud Nabil², Hanan Shamseldin³, Fowzan
Alkuraya³, Mohamed Fata² and Niema Ibrahim³

¹Medical Research Institute, Egypt, ²Faculty of Medicine, Egypt, ³King Faisal Specialist Hospital and
Research Center, Saudi Arabia

We reported two male Egyptian sibs with 3MC1 syndrome (formerly Michels syndrome or
Oculopalatoskeletal syndrome).This syndrome which was described by Michels et al. with the triad
of blepharophymosis, blepharoptosis and inverse epicanthus in association with cleft lip and
palate, Various skeletal anomalies, mild intellectual ability and mixed hearing loss. Those findings
were greatly matched with our cases with the typical ocular findings, cleft lip and palate. Also in
our patients there was a muscloskeletal anomaly in the form of clinodactyly which was reported in
one case, also there was a short fifth finger with a single flexion crease which was also noted by
Michels . Syndactyly between the second and third toes found in our patients bilaterally was also
reported. Titomanlio et al. noted the similarities among the Michels syndrome, Malpuech
syndrome, Carnevalle syndrome and the case reported by Mingarelli et al., and suggested that
they should be combined into a single recessive entity called the 3MC syndrome. A gene for
3MC1syndrome has been mapped to chromosome 3q22. The responsible gene was identified as
MASP1.The Malpuech syndrome is now known to be separate entity designed as 3MC2 due to
pathogenic mutation in the COLC11 gene. All cases have appeared either sporadically or in
multiply affected sibships, consanguinity was present in most reported cases. Inheritance is clearly
autosomal recessive. So molecular study was done for our family, which revealed a novel missense
truncating homozygous mutation in MASP1 gene in the affected sibs and the same mutation in a
heterozygote fashion in both parents to confirm our diagnosis of 3MC 1 syndrome and also to
rule out 3MC2 ( Malpuech syndrome).

Keyword: Egyptian, 3MC1, MASP1, Novel, Mutation

[P14-055]
ASSESSMENT OF DIFFERENTIAL MIRNA EXPRESSION IN TRASTUZUMAB RESISTANCE HER2POSITIVE BREAST CANCER BT-474 CELLS
Zohreh Rezaei¹, Kazem Dastjerdi² and Dor-Mohammad Kordi Tamandani¹

¹Department of Biology, University of Sistan and Baluchestan, Zahedan, Iran, ²Cellular and
Molecular Research Center, Birjand University of Medical Sciences, Iran

Background: Resistance to trastuzumab become a limited factor for HER2 positive breast cancer
therapeutic efficacy. Different expression levels of microRNAs in cancer cells have been associated
with poor prognosis and response to chemotherapy. The purpose of this study is to evaluate
microRNAs that are thought to be associated with HER2 positive breast cancer chemoresistance.
Methods: In this study, Trastuzumab-resistant BT-474 cells were generated by continuously in vitro
culture of BT-474 cells in the presence of trastuzumab at six month.The relative expression of 3
candidate miRNAs, including miR-27a-3p, miR-34a-5p, miR-21-5p to U6 RNA was evaluated in
trastuzumab resistant and sensitive cells using Relative Real-Time PCR. TargetScan and miRDB was
then used for prediction of potential targets of the candidate miRNAs. Results:Our results showed
that miR-27a-3p, miR-34a-5p and miR-21-5p were up regulated in resistant cells. Our results also
revealed that the predicted potential targets of these microRNAs were strongly associated with
drug resistance pathways. Conclusion: As relative expression of candidate microRNAs was
statistically different in trastuzumab resistant and sensitive cells and their potential targets are
involved in drug resistance pathways, we strongly hypothesize these microRNAs dysregulation as
possible mechanism of trastuzumab resistance. We also think that strategic manipulation of these
regulatory network might be a possible therapeutic strategy to improve the results of
chemotherapy for this resistance. However, more research needed to evaluate function of these
3miRNAs in acquisition of trastuzumab resistance.

Keyword: trastuzumab resistance, HER2 positive breast cancer, miRNA

[P14-057]
THE EFFECT OF 2-O-METHYLHONOKIOL FOR HCV REPLICATION
Suyun Jeong¹ and Wonchae Choe¹

¹Kyung Hee University, Korea

Hepatitis C virus (HCV) is a highly pathogenic human virus associated with liver fibrosis, steatosis,
and cancer. One of the HCV infection is characterized by an increase in the concentrations of
reactive oxygen species (ROS). ROS are neutralized by the low-molecular weight antioxidants. In
this study, we performed with various synthetic compounds, which are various forms of
antioxidants, resisting ROS in HCV replicating cell system. We investigated the mRNA of
replication of HCV using real time-PCR, renilla luciferase assay and level of intracellular ROS using
FACS. Also we showed the protein level of aryl hydrocarbon receptor (AhR), cytochrome P450 1A1
(CYP1A1), NF-kB using western blot. According our results, our new compound (2-OmethylHonokiol) reduced HCV replication and intracellular ROS for HCV replication. Besides 2-OmethylHonokiol induced CYP1A1, which is marker of drug metabolism and activated NF-kB to
translocate into the nucleus. NF-kB is positive regulator of innate immunity response. So, we
identify that 2-O-methylHonokiol induced innate immune genes such as INF-a, INF-b, MxA, PKR.
In conclusion, our results show that 2-O-methylHonokiol inhibit HCV replication via neutralizing
HCV-induced ROS. Furthermore, 2-O-methylHonokiol elevated cellular defense response though
AhR-dependent pathway and triggered activation of NF-kB for antiviral defenses.

Keyword: hepatitis c virus, drug, NF-kB, AhR, CYP1A1

[P14-058]
REWIRING ABERRANT CANCER SIGNALING TO THERAPEUTIC EFFECTOR RELEASE WITH A
SYNTHETIC TWO-COMPONENT SYSTEM
Hokyung Kay Chung¹, Veronica R. Brand¹, Bryce Bajar¹, Xinzhi Zou¹, Yunwen Huo¹, James E. Ferrell¹
and Michael Z. Lin¹

¹Stanford University, USA

Many cancers are driven by constitutively active signaling networks that promote cell growth,
proliferation, or survival. Pharmacological approaches that attempt to block aberrant signaling
often suffer from toxic effects on normal cells or are thwarted by the emergence of drug-resistant
mutations in target proteins. Here, we present a novel approach termed rewiring of aberrant
signaling to effector release (RASER), where oncogenic signaling, instead of being targeted for
inhibition, is co-opted to trigger therapeutic responses. Specifically, we developed a synthetic twocomponent system that integrates ErbB activity to control effector release. By adopting a modular
architecture and constructing a complete mathematical model of the system, we could efficiently
optimize key system parameters. The resulting ErbB-RASER system responds specifically to
constitutively active ErbB, is more specific for constitutively active ErbB than native kinase
pathways, and can be programmed to induce a variety of outputs including apoptosis and
CRISPR/Cas9 activation of endogenous genes. As the RASER approach allows the customization of
sensory modules to specific oncogenic signals, it may be a generalizable method for genetically
encoded cancer detection and treatment.

Keyword:

Synthetic

Bioengineering

biology,

Signal

pathway

modeling,

Gene

therapy,

Cancer

therapy,

[P14-059]
FUNCTION OF ULTRADIAN RHYTHMS (URS) IN ARABIDOPSIS LEAVES
Quy Vu¹, Wonhee Lee¹, Hong Gil Nam² and Sunghyun Hong²

¹DGIST, Korea, ²IBS, Korea

Rhythmic oscillations are observed in various biological processes such as gene expression, cell
cycle, cardiac rhythms, calcium oscillations, wake-up cycle or ovarian cycle in many organisms.
Based on period length of oscillations, previous studies divided these rhythms into ultradian
rhythms (period < 24h), circadian rhythms (period ~ 24h) and infradian rhythms (period > 24h).
While there are thousands of publications about circadian rhythms, not many studies have been
done in ultradian rhythms despite their wide-spread existence in diverse organisms. Until now,
function of ultradian rhythms remains unclear. In animals, by molecular approaches, scientists
recently suggested important biological meaning of ultradian rhythms in neural cell fate decisions
or homeostasis in metabolic tissues. However in plants, research in this field have just been in
phenomena observation. Here, by using Luminescence assay with high-time resolution, we
observed ultradian rhythms (~3-4h period) in promoter activity of some circadian clock-controlled
genes (GI, ORE1, CAB2 and CAT3) in detached Arabidopsis leaves. Our physiological experiments
about age-dependent ultradian rhythms, hormonal response or different light/dark entrainment
preliminarily suggested that ultradian rhythms are affected by aging and might play function as a
positive signal in plant regeneration. Simultaneously, success in observing ultradian rhythms in
transcriptional level by qRT-PCR prompted us to do RNA-seq analysis to define ultradian rhythmsrelated genes. This research is believed to be the first study about ultradian rhythms in molecular
level in plant and can reveal the elusive role of ultradian rhythms in biological processes.

Keyword: Arabidopsis, ultradian rhythms, leaf aging, regeneration

[P14-060]
C. RETUSA AND M. CORDIFOLIA CHEMICALLY-PROFILED THRU LC-MS/MS SHOWED ANTICANCER ACTIVITY AGAINST A549 LUNG AND MCF7 BREAST CANCER CELLS
Maria Katrina Diana Cruz¹, Francisco Heralde Iii¹, Jemaine Ramos¹, Fatima Ericka Vista¹ and Patrick
Moreno¹

¹University of the Philippines Manila College of Medicine, Philippines

Carmosa retusa and Mentha cordifolia, locally known as “tsaang gubat” and “yerba buena”
respectively, are herbal medicines endorsed by the Philippine’s Department of Health for their
proven therapeutic value and extensive range of pharmacological activities. C. retusa is used to
treat skin diseases like eczema and scabies, and stomach problems such as diarrhea and
gastroenteritis; while M. cordifolia is used to treat arthritis, coughs and colds. In previous studies,
C. retusa was shown to exhibit analgesic and anti-inflammatory activities; while M. cordifolia
exhibited antihypertensive effects and antioxidant properties. In this study, extracts of C. retusa
and M. cordifolia leaves were chemically-profiled and evaluated for their anti-cancer activity on
two cancer cell lines A549 and MCF7. Leaves of C. retusa and M. cordifolia collected from
Batangas and Nueva Ecija, respectively, were dried and soaked overnight in methanol. The crude
extracts were concentrated using Rotavap and aliqouts of the dried crude extracts (i.e., DCE-Cr
and DCE-Mc) were prepared at 1 mg/ml with HPLC-grade methanol. One μL of the prepared
solutions were injected directly to liquid chromatography-mass spectrometry/mass spectrometry
(Waters, Xevo G2-QTOF LC-MS/MS). For the MTT assay, concentrations of 1000, 100, 10, 1, and 0.1
μg/ml of DCE-Cr and DCE-Mc in DMEM were tested for their cytotoxicity against A549 and MCF7
cells. The chemical profiling results using the Water’s proprietary software and database
respectively (i.e., UNIFI and the Chinese Traditional Herbal Medicine Library) enabled the putative
identification of a number of the major constituents including 5,7,2’,5’-Tetrahydroxyflavone for C.
retusa and Schizonepetoside C, Galloylpaeoniflorin, and Kadsurenin J for M. cordifolia. Potent anticancer activity was observed for C. retusa against A549 cells (IC50=0.32 μg/ml) and M. cordifolia
against MCF7 cells (IC50=2.74 μg/ml). Isolation and characterization of the active components
with anti-cancer activity against A549 and MCF7 cells will be pursued as well as a multivariate
analysis to discover potential biomarkers/metabolites signatures associated with the anti-cancer
activities.

Keyword: Carmosa retusa, Mentha cordifolia, LC-MS/MS, metabolites, anti-cancer

[P14-061]
ORESARA 15 REGULATES DIFFERENTIAL RATE OF CELL DIVISION IN QUIESCENT CENTER AND
MERISTEMATIC CELLS IN ROOT APICAL MERISTEM OF ARABIDOPSIS
Rupak Timilsina¹, Jinhee Kim², Hye Ryun Woo³ and Hong Gil Nam¹

¹Daegu Gyeongbuk Institute of Science and Technology (DGIST) and Center for Plant Aging
Research (CPAR), IBS, Korea, ²Institute for Basic Science (IBS), Korea, ³Daegu Gyeongbuk Institute
of Science and Technology (DGIST), Korea

Meristems are small population of long lived, undifferentiated, pluripotent stem cells located at
shoot and root tips of plants. They have remarkable ability to maintain themselves for a long
period and serve as the constant source of cells for growth and development of plants and
replenishment of dead and damaged cells. Although many studies have identified the various
regulators of meristem maintenance, the clear picture of meristem maintenance is not evident yet.
Choosing Arabidopsis root apical meristem (RAM) as our experimental system to screen novel
regulators of meristem maintenance, we report that ORESARA 15 (ORE15), a PLATZ transcription
factor, functions as a novel positive regulator of maintenance of RAM, especially regulating the
differential rate of cell division i.e. the slow rate of the Quiescent center (QC) cells while the fast
rate of meristematic cell division. The knock out line, ore15-2, has shorter primary root, less
number of lateral roots, and reduced size of root apical meristem (RAM) compared to those in
Col-0 and the dominant over expresser line, ore15-1D. There are less number of actively dividing
cells in RAM of ore15-2 compared to those of ore15-1D and Col-0. The QC cells, otherwise
mitotically inactive, showed more frequent events of cell division in ore15-2. QC cells, otherwise
resistant, in ore15-2 background were susceptible to cell death upon genotoxic stress. RAM in
ore15-2 background failed to recover after genotoxin treatment whereas those in ore15-1D and
Col-0 completely recovered. Our results suggest that ORE15 confers protection against various
stress and quiescence in QC cells while ensuring active proliferation of other meristematic cells in
RAM.

Keyword: root apical meristem, Quiescent Center (QC) cells, Transcription factor, ORESARA 15, cell
division

[P14-062]
TELOMERE ATTRITION, ANALYSES OF MNS16A TANDEM REPEATS AND HTERT PROMOTER
GENE IN BANGLADESHI POPULATION WITH TYPE 2 DIABETES
Atoll Goswami¹, Nafiul Huda¹, Tahirah Yasmin¹, Md Ismail Hosen¹, Akm Mahbub Hasan¹ and Ahm
Nurun Nabi¹

¹Department of Biochemistry and Molecular Biology, University of Dhaka, Bangladesh

Objectives: Telomeres are protective cap on the ends of DNA of non-coding tandem repeats of
TTAGGG. Human telomerase reverse transcriptase (hTERT) is a catalytic subunit of telomerase that
maintains the structure of telomeres to protect chromosome from shortening. Further, the variable
number of tandem repeats MNS16A in hTERT gene facilitates extension of telomeres by regulating
telomerase. Type 2 diabetes (T2D) affects multi-organ and alters telomerase activity and thus,
affects telomere length. We aimed to evaluate the relative telomere length (RTL) and risk
association of rs2853669 and variants of MNS16A with T2D in Bangladeshi population. Methods:
A total of 381 T2D and 245 healthy unrelated Bangladeshi individuals were included in this study.
ΔΔCt values facilitated measurement of telomere length using primers for target gene (Telg and
Telc) and primers for reference gene albumin (Albu and Albd). Distribution of genotypes for
rs2853669

polymorphism

was

determined

using

TaqMan®

probes

followed

by

allelic

discrimination plots. Genetic analysis of MNS16A tandem repeats in hTERT gene was performed
using allele specific polymerase chain reaction. Results: The mean RTL was found to be
significantly shorter (6.53 ± 3.63) in T2D patients compared to that of healthy individuals (7.60 ±
4.18) (p < 0.008). When values were adjusted according to their age and gender, the mean values
of RTL did not vary significantly between the groups. Three genotypes (TT, TC, CC) at a respective
frequency of 27.01%, 49.84%, 23.15% and 32.21%, 51.05%, 16.74% respectively in T2D and healthy
individuals with respect to rs2853669. Both mutant allele C and genotype TC were associated with
risk of T2D (OR = 1.26, 95%CI = 0.99, χ2 = 3.68 and p = 0.05 and OR = 1.65, 95%CI = 1.006, χ2
= 3.96, p = 0.04). However, though RTL values were shorter in different genotypes of T2D patients
(with regard to rs2853669) compared to their healthy counterparts, the mean differences were not
statistically significant. Correlation studies showed that RTLs measured in these two groups of
participants were inversely related with their respective ages establishing the involvement of
telomere lengths in aging process. With regard to MNS16A polymorphism, DNA bands having
243 or 272 bp and 302 or 333 bp were grouped into short and long alleles, respectively. Both

short alleles, 243 bp and 272 bp were found to be significantly associated (OR: 1.36, p=0.05 and
0.46, p=0.017, respectively) with T2D, when the long alleles (commonly found) were considered as
reference. Seven genotypes (302/302, 302/243, 302/272, 243/243, 243/272, 302/333, 272/272)
were identified in the present study. When 302/302 genotype (the commonest one) was
considered as reference group, the heterozygous genotypes (243/302 and 272/302) were
significantly associated with the risk of T2D (OR: 1.47, p= 0.05 and OR: 0.22, p < 0.001),
respectively. Conclusion: This study is the first of its kind on Bangladeshi population demonstrates
that type 2 diabetic patients have significantly shorter mean RTL irrespective of any rs2853669
genotypes.
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[P14-063]
GENETIC ANALYSIS OF PHILIPPINE EUPHORBIA HIRTA LINN. BY SEQUENCE-RELATED
AMPLIFIED POLYMORPHISM (SRAP) REVEALED FIVE VARIANTS
Patrick Gabriel Moreno¹ and Francisco Heralde Iii¹

¹University of the Philippines Manila College of Medicine, Philippines

Euphorbia hirta Linn., commonly known as snakeweed or “tawa-tawa” is popularly used to
manage dengue fever in the Philippines due to its reported anti-thrombocytopenic activity.
However, differences in anti-thrombocytopenic activity of E. hirta collected from different
geographical locations have been previously reported. The genetic background of plants is a
major factor that could influence the production of bioactive secondary metabolites. This study
aimed to assess the genetic variation within the E. hirta species to provide basis for the above
contention and utilize the generated information to guide subsequent bioactivity-driven
discoveries in this species. Thirty-two plant samples collected from different geographical
locations in the Philippines were morphologically identified using standard taxonomic keys for E.
hirta. The morphologically identified plant samples were verified as E. hirta through sequencing
and Genbank database match of the amplified rbcL and matK gene regions. Intraspecific genetic
variation was determined using Sequence Related Amplified Polymorphism (SRAP). Three out of
twenty-five SRAP primer combinations used were able to discriminate the different genetic
variants of the E. hirta samples. Twenty polymorphic fragments (87%) corresponding to possibly
twenty gene loci, were generated from the three SRAP primers showing a high level of
intraspecific genetic diversity. The dendrogram analysis of the gene loci revealed five major
clusters based on cut-off scores from previous studies and possibly correspond to five major
variants. The lack of updated information on the existing E. hirta variants makes this finding
beneficial as SRAP banding profile based on primers SRAP-E, SRAP-L and SRAP-P can now be
used for the preliminary classification and differentiation within the E. hirta species. This study
provided evidence of genetic variability in E. hirta collected from different locations in the
Philippines. The classification of E. hirta into five genetic variants based on SRAP markers provides
basis for evaluating the effect of genetic factors on the anti-thrombocytopenic activity in future
studies.

Keyword: E. hirta variants, SRAP, rbcL and matK genes, intraspecific genetic diversity, antithrombocytopenic activity

[P14-064]
TGFBIP -ASSOCIATED CORNEAL DYSTROPHY: STRUCTURE-BASED DRUG DEVELOPMENT
STRATEGIES FOR DISEASE PREVENTION AND TREATMENT
Venkatraman Anandalakshmi¹, Jodhbir Mehta¹ and Konstantin Pervushin²

¹Singapore Eye Research Institute, Singapore, ²Nanyang Technological University, Singapore

Corneal dystrophies (CD) are a group of inherited disorders localized to various layers of the
cornea that affect corneal transparency and visual acuity. The deposition of insoluble protein
materials in the form of extracellular deposits or intracellular cysts is pathognomonic. The gene
responsible for the stromal and Bowman’s related CD is TGFBI. The protein product of the gene is
known as Transforming Growth Factor-Induced protein (TGFBIp). This protein is a 68 KD protein
with 683 amino acids with 4 Fasciclin like domains. There are more than 65 different mutations
reported in this gene. In pathological conditions, the protein accumulates as insoluble deposits in
various

forms

(amyloid

fibrils,

amorphous

powder

and

a

mixed

form).

The

severity,

clinicopathologic variations, the age of the onset, and location of the deposits depend on the
type of amino acid alterations in the protein. It will be interesting to characterize the various
mutations and understand how each of these amino acid substitutions is directly linked to the
pathology. Although mutations in the gene are found in other tissues, the protein deposition is
restricted only to the cornea making the disease unique. The main aim of this project is to
understand the aggregation mechanism of TGFBIp in the cornea. We have sought different
approaches to understand the disease pathology and mechanism of protein deposition. The first
aim is by a proteomics approach to study the composition of the aggregates (amyloid, nonamyloid and mixed forms). The second aim of the study is to have short peptide aggregation
models that can give us more information on the aggregation process and can be used as models
to test therapeutic compounds that can inhibit protein aggregation. A third novel approach is to
identify small fragments that can bind to the protein and thermodynamically module the protein
and prevent protein aggregation. We have a few successful candidates screened by combining
weak affinity chromatography and validating them through solution NMR.

Keyword: Corneal Dystrophy, Protein aggregation, Amyloid deposits, drug discovery, protein
stability

[P14-065]
TREATMENT WITH SIRT1 INHIBITORS ENHANCES HEMATOPOIETIC DIFFERENTIATION OF
MOUSE EMBRYONIC STEM CELLS
Jeong-A Park¹,², Sangkyu Park¹,² and Younghee Lee¹,²*

¹Department of Biochemistry, College of Natural Sciences and ²Biotechnology Research Institute,
Chungbuk National University, Cheongju, Korea

ES cells have the ability to self-renew maintaining their stemness and have pluripotent ability of
differentiation to multiple tissue lineages. Sirt1 is a class III histone deacetylase and modulates
chromatin remodeling, gene silencing, cell survival, metabolism, and development. In this study,
we examined the effect of Sirt1 inhibitors on hematopoietic differentiation of mouse ES cells.
Treatment with nicotinamide and splitomicin, the Sirt1 inhibitors, enhanced hematopoietic colony
forming ability and slightly up-regulated erythroid and myeloid specific gene expression
compared with the control cells during hematopoietic differentiation. Furthermore, treatment with
Sirt1 inhibitors increased the percentage of erythroid and myeloid lineage cells. Application of
SIRT1 inhibitors during ES cell differentiation to hematopoietic cells enhanced the yield of specific
hematopoietic lineage cells from embryonic stem cells. This result suggests that SIRT1 is involved
in the regulation of hematopoietic differentiation of specific lineages. Therefore our results provide
novel insight into the negative function of SIRT1 in the regulation of ES cell differentiation to the
hematopoietic lineage. Thereby we suggest that optimized treatment with SIRT1 inhibitors in the
hematopoietic differentiation of mES cells may provide a better protocol to obtain hematopoietic
lineage of cells.

Keyword: mouse embryonic stem cells, SIRT1, hematopoietic differentiation

[P14-066]
ROLE OF EXOSOME-LIKE VESICLES IN INFLAMMATION-INDUCED INHIBITION OF
MYOGENESIS
Ju-Hee Kang¹, Sujin Kim¹,², Sohee Moon¹, Hyo-Bum Kwak² and Dong-Ho Park²

¹College of Medicine and HDRC, Inha University, Korea, ²Inha University, Korea

Inflammation in insulin-sensitive organs, including adipose tissue, skeletal muscle and liver plays
key roles in the development of chronic metabolic diseases. White adipose tissue is not the only
organ that develops macrophage infiltration in obesity, but skeletal muscle is also an important
organ regulating whole body metabolism and exposed to inflammation in obesity. Skeletal muscle
is the largest organ of the body in lean individuals, and skeletal muscle cells dynamically respond
to physiological and/or pathological stimuli including inflammation, leading to either muscle
atrophy or hypertrophy. The complicated differentiation processes of cells in skeletal muscle
against inflammation that induce muscle atrophy are not fully elucidated. Given that skeletal
muscle is a secretory organ, we evaluated the effects of inflammation on myogenic signals and
myokine expression, and the roles of inflammatory exosomes released by myotubes in myogenic
differentiation. Inflammation was induced by treatment of fully differentiated C2C12 myotubes
with a cytokine mixture of TNF-α and INF-γ. Exosome-like vesicles (ELVs) were isolated from
conditioned media of control or inflamed myotubes and incubated with myoblasts. The expression
of molecular switches that contribute to myogenic differentiation, including several kinases, their
downstream targets, and myokines, were evaluated using immunoblot analysis in inflamed
myotubes and in myoblasts treated with ELVs. Inflammation activated molecular mechanisms
contributing to muscle atrophy, including AMPK, p-38 MAPK and JNK, while inhibiting Aktmediated myogenic signals. Treatment of differentiated C2C12 with a cytokine mixture increased
the expression of MAFbx, concurrent with decrease of FOXO3a phosphorylation, while
inflammation downregulated the expression of myogenic markers, MyoD and myogenin. In
addition, inflammation

induced myostatin expression with suppression of a myostatin-

counteracting myokine, decorin. Well-characterized ELVs released from inflamed myotubes slightly
induced myoblast inflammation and inhibited myogenic mechanisms (p-Akt/p-FOXO3a, p-P70S6K
and decorin) while stimulating atrophic signals (MAFbx, p-JNK and p-raptor). Furthermore, the
expression of myostatin and decorin in inflammatory ELVs were higher and lower than those in
control ELVs, respectively. Inflammation of skeletal muscle has been implicated as a cause of the

metabolic dysfunctioin and muscle atrophy that occur as a result of aging and chronic diseases. In
this study, we demonstrated that inflammation induced by treatment of cytokine mixture turned
on the molecular switches of muscle atrophy, but suppressed myogenic signaling. More
importantly, ELVs from myotubes with inflammation is likely to contribute to the suppression of
myogenic signaling pathways. Further characterization of the molecular components of ELVs is
warranted for the elucidation of the mechanisms underlying inflammation-induced muscle atrophy.

[P14-067]
CRUCIAL ROLES OF INITIATOR TRANSFER RNA IN FIDELITY OF TRANSLATION INITIATION
AND RIBOSOME MATURATION
Sunil Shetty¹, Riyaz Ahmad¹ and Umesh Varshney¹

¹Indian Institute of Science, Bangalore, India

Initiator tRNAs (i-tRNAs) are special in their direct binding to the ribosomal P-site, to decode the
start codon and to determine the reading frame in an mRNA during the regulatory step of
translation initiation. In all domains of life, i-tRNAs are characterized by a highly conserved feature
of the presence of three consecutive G-C base pairs (3GC pairs) in the anticodon stem, which
facilitate its P-site targeting. In addition, eubacterial i-tRNAs possess a mismatch at the top of the
acceptor stem (C1xA72 in Escherichia coli). This feature, together with the second and the third
base pairs in the acceptor stem forms a major determinant for recognition of i-tRNA by Fmt, the
formylating enzyme. We have earlier shown that the two highly conserved features (i. e.
formylation and the 3GC pairs) license bacterial i-tRNAs to pass through distinct checkpoints in
translation initiation. In E. coli, i-tRNAs are encoded by four genes. Of these, the three (metZ,
metW, metV) occur in single operon (metZWV) and the fourth (metY) occurs in separate locus.
Deficiency of i-tRNA in E. coli (e. g. generated by promoter downregulation of metZWV or its
deletion) results in loss of fidelity of i-tRNA selection in the P-site, and initiation with even an
elongator tRNA. Here, we show that the deficiency of i-tRNA in E. coli results in a cold sensitive
phenotype and defect in ribosome biogenesis. We show that the 3GC pairs in i-tRNA prompt the
ultimate steps in maturation of 17S rRNA to 16S rRNA by various RNases during the pioneering
round of translation initiation.

Keyword: Ribosome, initiator tRNA, initiation complex, elongation competent 70S, Ribosome
Biogenesis

[P14-068]
DNA BARCODING OF TWO PHILIPPINE MEDICINAL PLANTS USING BARCODING LOCI ITS2,
RBCL, MATK, AND YCF1B
Paul Benedic Salvador¹, Kyle Maleen Sagulili¹, Ciara Christianne Lim¹, Leslie Michelle Dalmacio¹ and
Laarni Grace Corales¹

¹University of The Philippines Manila, Philippines

Species identification is essential for natural products research and development to standardize
the results of pre-drug discovery trials. DNA barcoding serves as an accurate and rapid test for
taxonomical classification of terrestrial plants. However, different regions and its combinations are
being explored for identifying terrestrial plants since no single barcoding region has been proven
effective in delineating species across several families. Barcoding regions ITS2, rbcL, matK, and
ycf1b were used in this preliminary study to identify two medicinal plants of the Philippines,
Momordica charantia and Psidium guajava. Both M. charantia and P. guajava are commonly used
and marketed locally as herbal therapeutics because of their antidiabetic and antimicrobial
properties, respectively. All barcoding regions used were able to successfully identify M. charantia
and P. guajava using phylogenetic tree analysis of Maximum Likelihood Method where the plant
samples, compared to the top BLAST search results, separated in branches corresponding to >50%
bootstrap replicates. However, species identification was more accurate for matK and ycf1b
especially for P. guajava. Therefore, a combination of the four DNA barcoding regions is
recommended in order to properly identify M. charantia and P. guajava for natural products
research and development.

Keyword: DNA Barcoding, Medicinal plants, Plant biology, M. charantia, P. guajava

[P14-069]
4-PHENYLBUTYRATE INTERFERES WITH HEPATITIS C VIRUS REPLICATION BY PREVENTING
MEMBRANOUS WEB FORMATION
Kiyoon Kim¹ and Wonchae Choe¹

¹Kyung Hee University, Korea

Background & Aims: Hepatitis C virus (HCV) forms a membranous web in the host that is
composed of double membrane vesicles (DMVs) and is utilized for RNA replication. DMVs are
enriched in cholesterol, which may play an important role in HCV infection. 4-Phenylbutyrate (4PBA) is a short fatty acid chemical chaperone that inhibits adipogenesis in mice. However, the
effect of 4-PBA on membranous web formation in HCV infection is unknown. Methods: Genotype
1b Huh 7.5-Con1 replicon cells were used as an in vitro model of HCV infection. HCV RNA in the
cells was detected by quantitative real-time PCR and the luciferase assay. The expression of nonstructural protein (NS)5A and NS3—which are critical for HCV replication—was examined by
immunoblotting. The levels of endoplasmic stress markers in cells treated with 1 mM 4-PBA were
evaluated by immunoblotting. Interactions between HCV replication complex proteins was
assessed by immunoprecipitation and a pull-down assay. Cellular cholesterol levels were
determined

by

filipin

dye

staining.

Membranous

web

formation

was

examined

by

immunofluorescence and electron microscopy. We generated an HCV replicon-based mouse
model by engrafting Huh7.5-Con1 cells into immunodeficient NOD/SCID mice. Results: 4-PBA
inhibited HCV replication in Huh7.5-Con1 replicon cells in a dose- and time-dependent manner,
and altered protein–protein interactions among NS5A, NS5B, and human vesicle-associated
membrane protein-associated protein-33, thus preventing HCV replication complex formation. 4PBA also reduced intracellular cholesterol level and undermined the integrity of the membranous
web. Conclusion: 4-PBA suppresses HCV replication by preventing membranous web formation
and is thus a potential antiviral agent for the treatment of HCV infection. #This work was
supported by the National Research Foundation of Korea(NRF) grant funded by the Korea
government(MSIT) (No.2016R1A6A3A11930398 and 2017R1A2B2002289)
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RECENT UNDERSTANDING OF THE MOLECULAR MECHANISMS UNDERLYING ACTIVATION OF
THE PLANT UNFOLDED PROTEIN RESPONSE
Chang Ho Kang¹, Joung Hun Park¹, Seoung Woo Ryu¹ and Sang Yeol Lee¹

¹Gyeongsang National University, Korea

In eukaryotes, the endoplasmic reticulum (ER) acts as a factory site for proper folding and
maturation of secretory and membrane proteins, which comprises about one-third of the total
proteome. Certain developmental conditions or environmental stressors affect protein folding
causing ER stress. Plants primarily activate the conserved unfolded protein response (UPR)
mechanism to mitigate ER stress by upregulating a set of stress-responsive genes in the nucleus.
The UPR plays an essential role in restoring the protein folding capacity of the ER membrane by
increasing the levels of molecular chaperones, and reducing the protein load by enhancing ERassociated protein degradation. The UPR is mediated by two major pathways in plants. One is
mediated by the proteolytic processing of bZIP17/28 and the other one is activated by the IRE1mediated splicing of bZIP60 mRNA. The involvement of plant-specific NAC transcription factors in
UPR regulation have been suggested recently. Important structural features involved in the
activation of the UPR transducers like bZIP17/28/60, IRE1, BAG7, and NAC017/062/089/103 are
focused in this report.

Keyword: Evironmental stress, Endoplasmic reticulum (ER) stress, Unfolded protein response (UPR),
UPR activation, Plant UPR transducers

[P14-072]
IRON SUPPLEMENTATION DOES NOT IMPROVE IRON STATUS IN PREGNANT WOMEN IN SRI
LANKA: A CRUCIAL NEED FOR INNOVATIVE STRATEGIES FOR NATIONAL IRON
SUPPLEMENTATION
Tharanga Thoradeniya¹, Miruna Rabindrakumar¹, Pujitha Wickramasinghe¹ and Veranja
Karunaratne²

¹Faculty of Medicine, University of Colombo, Sri Lanka, ²University of Peradeniya, Sri Lanka

Iron metabolism in humans is affected by inflammation which is mediated through hepcidin
dependent and independent mechanisms. These recently revealed mechanisms question provision
of large non-physiological doses of iron supplements. Thus, emphasizes the need for evaluation of
universal iron supplementation programmes implemented in Sri Lanka as well as in other
countries with a high prevalence of iron deficiency.
We assessed the effectiveness of iron supplementation during pregnancy and its association with
baseline iron and inflammatory status. Apparently healthy pregnant women (n=110) aged 18-36
years attending the ante-natal clinics in Colombo were recruited at the booking visits (≤12 weeks
period of gestation [POG]) before starting any supplements and followed-up till delivery. They
were supplemented with 60mg of elemental iron and 100mg of vitamin C starting from 12 weeks
of POG as per the national programme. Serum ferritin (SF) and high sensitive C-reactive protein
(hs-CRP) concentrations were measured in maternal (≤12 weeks POG: baseline, 18-24 weeks POG
and at the time of delivery) and cord blood samples. Serum ferritin values were adjusted for lowgrade inflammation using a correction factor (1.34) derived by considering the ratios of geometric
means of SF in women with hs-CRP >5mg/L and hs-CRP <5mg/L.
In the total population, 70.9% (n=78) had low iron stores (SF <30μg/L) and 40.9% (n=45) had
low-grade inflammation (hs-CRP >5mg/L) at baseline. The hs-CRP concentration was significantly
increased (P<0.005) from baseline (4.4±3.0mg/L) to delivery (9.2±6.2mg/L). In the total population,
SF significantly reduced (P<0.001) from 17.5±3.9µg/L at baseline to 12.0±3.5μg/L at 18-24 weeks
of POG and remained low (12.5±3.5μg/L) till delivery, despite iron supplementation.
Among women who had both low iron stores and low-grade inflammation at baseline, mean SF
concentrations reduced by 4.2μg/L (P<0.001) from baseline to 18-24 weeks of POG. Notably, the

mean SF concentrations in cord blood (26.3μg/L) of these women was below the level that is
predicted to compromise brain iron content (35μg/L).
Interestingly, women who had sufficient iron stores but low-grade inflammation at baseline,
reduced (P<0.001) their mean SF concentrations by 31.6μg/L from baseline to 18-24 weeks of
POG. They shifted to low iron status (SF;15.3±4.2μg/L) and remained such till delivery
(19.6±1.9μg/L). The women with sufficient iron stores but without baseline inflammation sustained
sufficient iron till delivery (44.6±2.5 at baseline to 37.9±1.4μg/L at delivery) and had the highest
SF concentrations in their cord blood (70.5±1.7μg/L).
Despite iron supplementation, the mean SF concentrations reduced throughout the pregnancy in
the studied population increasing the risk of iron deficiency in their infants. Only women with
sufficient iron levels without inflammation at baseline sustained their iron stores throughout
pregnancy delivering an infant with sufficient stores. The presence of low-grade inflammation
appears to hinder iron absorption from supplements possibly operating through hepcidin
mediated mechanisms. The findings of this cohort highlight the crucial role of low-grade
inflammation together with low baseline iron stores on maternal iron status. These observations
warrant further exploration and emphasizes the urgent need for innovative strategies to effectively
improve iron stores while removing the obstruction from low-grade inflammation.

Keyword: Iron supplementation, low-grade-inflammation, pregnancy, hepcidine, Sri Lanka

[P14-073]
DIRECTED EVOLUTION OF CRISPR-CAS9 TO INCREASE ITS SPECIFICITY
Euihwan Jeong¹, Jungjoon Lee², Joonsun Lee², Minhee Jung², Eunji Shin², Young-Hoon Kim²,
Kangin Lee², Daesik Kim³, Seokjoong Kim² anda Jin-Soo Kim³

¹Seoul National University, Korea, ²Toolgen, Korea, ³IBS, Korea

The use of CRISPR-Cas9 as a therapeutic reagent is hampered by its off-target effects. Although
rationally designed S. pyogenes Cas9 (SpCas9) variants that display higher specificities than the
wild-type SpCas9 protein are available, these attenuated Cas9 variants are often poorly efficient in
human cells. Here, we develop a directed evolution approach in E. coli to obtain Sniper-Cas9,
which shows high specificities without sacrificing on-target activities in human cells. Unlike other
engineered Cas9 variants, Sniper-Cas9 is fully compatible with extended or truncated sgRNAs to
further reduce off-target activities and works well in preassembled ribonucleoprotein (RNP) format
to allow DNA-free genome editing.

Keyword: CRISPR, Directed evolution, Genome editing, specificity, off target effect

[P14-074]
INTRODUCING STUDENTS TO ORIGINAL RESEARCH ARTICLES IN AN INTRODUCTORY
BIOCHEMISTRY COURSE
Nina Rosario Rojas¹

¹Ateneo De Manila University, Philippines

One of the key skills that scientists-in-training must learn is to read original research articles
published in scientific journals. However, the jump from reading textbooks to reading scientific
literature is a big one, and the learning curve is steep. To make a first step in this direction in an
introductory biochemistry class, groups of students were asked to choose a biochemical news
report or feature article from popular media, including social media, that caught their interest. The
next step was for them to find the original research report that was the source of the news article.
The students were then guided on the structure of the research article and asked to make their
own summary of the work using a template. Finally, they were asked to creatively present the
highlights of the report in a way that laypersons could understand, while remaining faithful to the
science. Inspiration was provided by showing examples, such as entries from the "Dance Your
Ph.D." competition of the journal Science and the American Association for the Advancement of
Science.

Keyword: biochemistry education, research skills, scientific literature

[P14-075]
ANALYSIS OF NUCLEASE ACTIVITY IN PICOLITER-VOLUME DROPLETS USING LABEL-FREE
FLUORESCENCE MEASUREMENTS
Jae-Won Choi¹, Byung-Gwan Jo¹ and Hak Yong Kim¹

¹Chungbuk National University, Korea

Herein we report the results of analysis of nuclease activity by label-free fluorescence
measurements

using

droplet-based

microfluidics.

The

ribonucleases

(RNases)

and

deoxyribonucleases (DNases) play a critical role in cellular functions such as development, survival,
growth, and differentiation. Altered nucleolytic activity and/or the expression level of nuclease are
known to be associated with various cancers and diseases. For this reason, the nucleases are
meaningful protein biomarker that can be used in the diagnosis of cancer and as a target for new
drug screening. There are some successful traditional methods of analyzing the nuclease activity,
such as radioactive label-based assay and gel zymography, as well as other more recently
developed methods such as an electrochemical assay and fluorescence resonance energy transfer
(FRET). However, these methods require analytical samples with a volume ranging from microliters
to milliliters, and are not suitable for high-throughput analysis. Therefore, we integrated ethidium
bromide (EtBr), which intercalates the chemical itself to nucleic acid, to droplet-based microfluidics
for cost-effective, high-throughput analysis. Put simply, this method is dependent on intercalated
EtBr molecules on nucleic acid. Our assay also uses minimized EtBr concentration and a visible
light that is harmless to humans, unlike previous methods that used harmful UV rays, to excite the
EtBr molecules. Specifically, we monitored the RNase activity and DNase activity in droplets of
about 330 picoliters. Also, half the maximal inhibitory concentration of the nuclease inhibitor was
successfully measured in the same volume of droplets at a frequency of 40 hertz. This platform is
expected to be useful for studies that require measurement of nuclease activity or drug candidate
screening targeting nuclease.

Keyword: Nuclease activity, RNase, DNase, Ethidium bromide, Droplet-based microfluidics

[P14-076]
ACUPUNCTURE ATTENUATES THE LOSS OF SKELETAL MUSCLE MASS AND FUNCTION IN
AGED RATS
Mijung Yeom¹, Gwang Muk Choi¹, Yoon-Geun Kim¹ and Dae–Hyun Hahm¹

¹Kyung Hee University, Korea

Along with chronic inflammatory responses due to elevated circulatory inflammatory cytokine
production, aging is accompanied by sarcopenia, defined as a slow, but progressive loss of
skeletal muscle mass and muscle strength with age. The present study was aimed to determine
whether acupuncture could attenuate the loss of skeletal muscle mass and function in aged rats
and to explore the potential mechanism at the chronic systemic inflammation levels. Eighteenmonth-old male SD rats were used as middle age control group and 23-26-month-old male SD
rats were adopted as aged group. Aged rats were divided into three groups, acupuncture-treated
at Zoksamli (ST36), acupuncture-treated at non-acupoints and control group. Acupuncture was
performed at bilateral ST36 acupoints or non-acupoints 3 times a week for 4 week. The changes
in muscle mass and strength were evaluated by muscle weight and grip strength, respectively. The
serum profile of 23 cytokines was assessed using commercially-available multiplex bead-based
Bio-Plex technology. Compared with the middle-aged rats, the aged control rats had significantly
lower mass of the gastrocnemius and soleus and grip strength and higher serum levels of
interleukin (IL)- 1α, IL-1β, IL-2, IL-4, IL-6, IL-7, IL-13, IL-17, IL-18, erythropoietin (EPO), granulocytemacrophage colony-stimulating factor (GM-CSF), macrophage colony-stimulating factor (M-CSF),
and vascular endothelial growth factor (VEGF). Acupuncture treatment of the aged rats for 4
weeks significantly improved sarcopenia, as evidenced by significantly enhanced muscle mass, and
strength. Moreover, serum IL-1β, IL-6, IL-13, IL-17, EPO, CM-CSF, and M-CSF levels were
significantly reduced with 4 weeks of acupuncture stimulation in aged rats. These findings suggest
acupuncture improves the muscle mass and strength in aged rats possibly by reducing chronic
low-grade systemic inflammation.
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[P14-077]
KNA PROMOTES HOMOLOGOUS RECOMBINATION THROUGH INTERACTS WITH MDC1
Seon-Joo Park¹, Gurusamy Hariharasudhan¹ and Jung-Hee Lee¹

¹Chosun University School of Medicine, Korea

Mediator of DNA damage checkpoint protein 1(MDC1) plays a vital in DNA damage response
(DDR) to repair DNA damages, especially DNA double strand breaks (DSBs). In response to DSBs,
MDC1 relocates to the damaged site to mediate recruitment of DNA repair proteins. Any delay or
impairment in DSB induced translocation of MDC1 to the nucleus leads to disorganized DNA
repair results in accumulation of DNA damages, carcinogenesis, chromatin instability and
ultimately cell death. Here, we found KNA (a member of importin-α family responsible for nuclear
transport of proteins bearing Nuclear Localization Sequence) as MDC1 interacting protein in yeast
two-hybrid screening and further confirmed by immunoprecipitation assay. In absence of KNA,
DSB induced nuclear transport and nuclear foci formation of MDC1 was reduced which affected
the recruitment of downstream proteins NBS1, RNF8, 53BP1 and BRCA1. We also showed that
KNA depleted cells accumulate DSBs which is exposed by detecting increased number of late
γH2AX foci after DSB and hyper tail movement in neutral comet assay. Furthermore, DR-GFP
reporter assay revealed a lesser amount of Homologous Recombination (HR) activity in KNA
knockdown cells. Cells showed hypersensitivity to IR-induced cell death in absence of KNA, as
disclosed by clonogenic cell survival assay. These results suggest that KNA is important for DSB
induced nuclear translocation and proper functioning of MDC1 in DDR pathway.

Keyword: MDC1, DSB, homologous recombination, DNA damage, DNA repair

[P14-078]
ID3, THE INHIBITOR OF DNA BINDING 3 PROTEIN, IS A NOVEL REGULATOR OF MDC1
FUNCTION IN THE DNA DAMAGE RESPONSE
Seon-Joo Park¹ and Jung-Hee Lee¹

¹Chosun University School of Medicine, Korea

MDC1 plays a critical role in the DNA damage response (DDR) by interacting directly with several
factors including

-H2AX. However, the mechanism by which MDC1 is recruited to damaged sites

remains elusive. Here, we show that MDC1 interacts with a helix-loop-helix (HLH)-containing
protein called Inhibitor of DNA Binding 3 (ID3). In response to double strand breaks (DSBs) in the
genome, ATM phosphorylates ID3 at serine 65 within the HLH motif, and this modification allows
a direct interaction with MDC1. Moreover, depletion of ID3 results in impaired formation of
ionizing radiation (IR)-induced MDC1 foci, suppression of

-H2AX-bound MDC1, impaired DSB

repair, cellular hypersensitivity to IR, and genomic instability. Disruption of the MDC1-ID3
interaction prevented accumulation of MDC1 at sites of DSBs and suppressed DSB repair. Thus,
our study uncovers an ID3-dependent mechanism of recruitment of MDC1 to DNA damage sites
and suggests that the ID3-MDC1 interaction is crucial for DDR.

Keyword: ID3, DNA damage response, DNA repair, MDC1, DSB

[P14-079]
AKT1 PLAYS A ROLE IN THE UPREGULATION OF DNA-PKCS FUNCTION IN C-NHEJ
Seon-Joo Park¹ and Jung-Hee Lee¹

¹Chosun University School of Medicine, Korea

DNA double-strand breaks (DSBs) are one of the most lethal types of DNA damage due to the
fact that unrepaired or mis-repaired DSBs lead to genomic instability or chromosomal aberrations,
thereby causing cell death or tumorigenesis. The classical non-homologous end-joining pathway
(c-NHEJ) is the major repair mechanism for rejoining DSBs, and the catalytic subunit of DNAdependent protein kinase (DNA-PKcs) is a critical factor in this pathway; however, regulation of
DNA-PKcs expression remains unknown. In this study, we demonstrate that miR-J directly
suppresses DNA-PKcs by binding to the 3’-UTR and inhibiting translation, thereby causing an
accumulation of DNA damage, impairing c-NHEJ, and rendering cells hypersensitive to ionizing
radiation (IR). Of note, miR-J-mediated suppression of DNA damage repair and enhanced IR
sensitivity were both reversed by either inhibiting miR-J or overexpressing DNA-PKcs. In addition,
we show that the levels of Akt1 phosphorylation in cancer cells are correlated with miR-J
suppression and DNA-PKcs upregulation. Furthermore, the overexpression of miR-J in Akt1suppressed cells inhibited c-NHEJ by downregulating DNA-PKcs. These results reveal a novel
miRNA-mediated regulation of DNA repair, and identify miR-J as an important regulator of c-NHEJ.

Keyword: microRNA, c-NHEJ, DNA damage, DNA-PKcs, Akt1

[P14-080]
TRIPTOLIDE MIMICS THE EFFECT OF DIETARY RESTRICTION ON LIFESPAN AND RETARDS
AGE-RELATED DISEASES IN CAENORHABDITIS ELEGANS
Sun-Mi Beak¹ and Sang-Kyu Park¹

¹Soonchunhyang University, Korea

Triptolide is a compound rich in Tripterygium wilfordii and reported to have an anti-inflammatory
and anti-oxidant activities. A previous study shows that the dietary supplementation with
triptolide increases resistance to environmental stressors, including oxidative stress, heat shock,
and ultraviolet irradiation, and extends lifespan in C. elegans. Here, we investigated the underlying
mechanisms involved with the lifespan-extending effect of triptolide. The effect of triptolide on
age-related diseases, such as diabetes mellitus and Alzheimer’s disease, was examined using
animal disease models. The longevity phenotype conferred by triptolide was not observed in eat-2,
a well-known genetic model of dietary restriction, while triptolide further increased the lifespan of
age-1 and clk-1. The long lifespan of age-1 is resulted from a reduced insulin/IGF-1-like signaling
and clk-1 lives longer due to dysfunction of mitochondrial electron transport chain reaction. The
effect of dietary restriction using bacterial dilution on lifespan also overlapped with that of
triptolide. The toxicity of high glucose diet or transgenic human amyloid beta gene was
significantly suppressed by the supplementation with triptolide. These findings suggest that
triptolide can mimic the effect of dietary restriction on lifespan and onset of age-related diseases.
We conclude that triptolide can be a strong candidate for the development of dietary restriction
mimetics.

[P14-081]
M3BP PLAYS A ROLE IN STABILIZING ATTACHMENT OF MICROTUBULE AND KINETOCHORE
BY REGULATING MAD1
Jung-Hee Lee¹ and Seon-Joo Park¹

¹Chosun University School of Medicine, Korea

Accurate chromosome segregation is strictly controlled by the mitotic regulatory mechanism
called spindle assembly checkpoint. The spindle assembly checkpoint monitor the generation of
tension across bioriented sister kinetochores as well as the kinetochore-microtubule attachment.
The M3BP is a mediator of the DNA damage response that recruits at sites of DNA double strand
breaks. Recently, several reports have shown that M3BP localizes at the kinetochore in mitotic cells
and appears to accumulate on the kinetochore of unaligned chromosomes, suggesting a possible
role for M3BP in checkpoint signaling during mitosis. Here, we show that depletion of M3BP by
small interfering RNA caused defects in proper progression of mitosis, including a delay in
prometaphase, abnormal mitotic spindle assembly and chromosome misalignment, as well as
impaired kinetochore-microtubule attachments. Furthermore, we have identified the association
with the spindle assembly checkpoint MAD1. M3BP-depleted cells showed a reduction in the
localization of MAD1 at kinetochores results in unstable microtubule-kinetochore attachments.
Taken together, these results demonstrated that M3BP is required for stable kinetochoremicrotubule attachments by regulating the kinetochore localization of spindle assembly
checkpoint protein.

Keyword: microtubule, kinetochore, attachment, spindle, checkpoint

[P14-082]
EVALUATION OF PLASMA ON WOUND HEALING USING IN VITRO AND IN VIVO MODEL
Dan Lin¹, Sung-Ae Hyun¹, Tea-Wan Kim¹, Ri-Na Lim¹ and Joung-Wook Seo¹

¹Korea Institute of Toxicology, Korea

After injury, wound healing is essential for recovery of the integrity of the body. It is a complex,
sequential cascade of events. The key phases that are crucial in cellular processes of wound
healing are inflammation, angiogenesis, fibroplasia, epithelialization, and dermal remodeling.
Recently, the use of plasma in medicine is promising and presents a new approach in the
treatment of wound and skin infections. In this study we evaluated the effects of plasma on the
healing of the full-thickness acute skin wound model in mice. In addition, we observed change on
molecular factors associated with wound healing in human epidermal keratinocytes. The repair
process after wounding was initiated immediately after injury by the release of various growth
factors and cytokines. Cytokines and growth factors are important key molecules during wound
healing and we were interested whether plasma influences those factors. Keratinocytes were
exposed to plasma for 30 sec or 120 sec or remained untreated and were further incubated for 24
h before cells were collected and processed for determination of gene expression using RT-PCR.
We observed significant higher amounts of several cytokines and growth factors in plasma treated
keratinocytes. Also, the migratory behaviour of keratinocytes was assayed by means of a wound
healing assay using a culture-insert. Then, the amount of collagen type I was analyzed after
plasma treatment. Next to the in vitro analysis of keratinocytes, we confirmed that effects of skin
reproduction using mouse wound healing model. In conclusion, plasma treatment can effectively
promote the healing of skin wounds through the molecular effects on the human keratinocytes,
however, the specific mechanism needs further investigation.

Keyword: Wound healing, Plasma, Skin regeneration

[P14-084]
SERO-DETECTION OF FASCIOLA GIGANTICA INFECTION IN BUFFALOES WITH CATHEPSIN
PROTEASES
Andleeb Aftab¹ and O.K. Raina²

¹Sam Higginbottom Institute of Agriculture Technology and Science, India, ²Indian Veterinary
Research Institute, India

Fasciola gigantica recombinant cathepsin proteases CatL1D, CatB1/B3 and CatB2 were expressed
in prokaryotic system. Total RNA was isolated from the adult flukes and single stranded cDNA was
synthesized. The cDNA coding for cathepsin proteases (Cat L1D, Cat B1/B3 and Cat B2) were
expressed as recombinant proteins in pPROEXHT-b expression vectors and purified by Ni-NTA
affinity chromatography. All the recombinant proteins resolved at 38 KDa in SDS-PAGE. The
antigenicity of these recombinant proteins was checked by Western blot using F. gigantica
infected and uninfected buffalo sera wherein the F.gigantica positive buffalo sera immuno-reacted
with these antigens. The diagnostic potential of recombinant CatL1D antigen in the detection of
fasciolosis in buffaloes(n=325) was studied in IgG-ELISA. The recombinant Cat L1D antigen
showed positive reactivity with 102/122 necropsy positive buffaloes with sensitivity of 82.8%.
However, 154/203 necropsy negative sera reacted with the recombinant antigens, with specificity
of 75.8%. Native cathepsin protease was also prepared by two step alcoholic fractionation and
resolved at 28 KDa in SDS-PAGE. The diagnostic potential of native cathepsin protease in the
detection of fasciolosis in buffaloes (n=325) was also studied in IgG-ELISA which showed a
positive reactivity with 104/122 necropsy positive buffaloes, with sensitivity of 85.2% and 59/203
confirmed negative sera reacted with the native antigen, thereby giving a specificity of 70.5%. The
comparative sensitivity and specificity of the two assays showed that the native cathepsin protease
has higher sensitivity and specificity than the recombinant Cat L1D. Cross-reactivitity studies of the
three recombinant antigens with the helminths of buffaloes have to be carried out.

Keyword: F.gigantica, cathepsin protease, buffaloes

[P14-085]
STUDY OF CELLULAR BEHAVIORS ON HYDROPHOBIC PDMS (POLY DIMETHYLSILOXANE)
NANOBRUSH INTERFACE
Minwook Kim¹, Seungeon Yeon¹, Hyunjung Seo¹, Soonhee Sul¹ and Jongjin Jung¹

¹Hannam University, Korea

The polymer brush is the molecular vertical structure of polymers and covalently coats scaffolds. It
has various properties such as the control of surface coating density, structural change according
to temperature, and attachment of biomaterials on the scaffold. Moreover, it can mimic
microenvironments similar to its extracellular matrix (ECM). These merits of the polymer brush
attract special attention in the field of regenerative medicine, stem cell biology, and tissue
engineering. We cultured several mammalian cells such as SF295 (brain tumor cell), NIH3T3, and
HeLa cells on both hydrophobic bulk PDMS (poly dimethylsiloxane) and PDMS nanobrush (~ 3.9
nm depth) on the glass scaffold to compare cellular behaviors on different substrates. In order to
elucidate the diffrence of morphogenesis, we tracked focal adhesion (FA) complexes and also
focused on changes in SF295 cell behavior along each substrate. Interestingly, results showed
dramatic discrepancy in cell attachment, spreading, and population in spite of their high
hydrophobicity. Based on the observations, we proposed that FA complexes of SF295 cells
discover and interact with specific hydrophilic spots from the glass scaffold among highly
hydrophobic PDMS nanobrushes within the range of ten nanometers depth. Dynamic contact
angle measurement is able to detailedly demonstrate microenvironments at the interface of PDMS
nanobrush and glass scaffold.

Keyword: Polymer brush, PDMS, FA complex, Dynamic contact angle

[P14-086]
STUDY ON CHANGES IN SHAPE AND STABILITY OF LIPOSOMES UNDER OSMOTIC PRESSURE
Seungeon Yeon¹, Minwook Kim¹, Woonjung Kim¹, Jihyun Bae¹, Seungho Lee¹ and Jongjin Jung¹

¹Hannam University, Korea

Liposome is an amphipathic substance with both hydrophobic and hydrophilic properties. In
addition, it has low toxicity, high stability and solubility because its lipid bilayer structure is similar
to biomembrane. In particular, the stability and shape of the liposome is the most important
factor when used as a drug delivery system. The liposome used as a drug delivery vehicle should
be capable of delivering therapeutic agents by transporting the drug to the target site without
leakage and loss. When liposomes are used, the osmotic pressure affects the shape of the
liposome, such as shrinkage or expansion, which can influence its stability. This change in the
shape of the liposome greatly increases the likelihood of the drug leaking out of the liposome,
rendering it unable to perform its role as a drug carrier. In this study, we measured the size and
stability of liposomes using AsFIFFF and DLS, and Zeta-potential, and measured liposome size and
shape changes under osmotic pressures. As the higher the lipid concentration was and the lower
the storage temperature was, the more the size was stable. Experiments under various osmotic
conditions showed that the mean size of the liposomes was larger than that of the isotonic
conditions under the hypotonic conditions. The liposomes under the hypertonic conditions
showed rod – like shapes and were different in size from liposomes in isotonic conditions. Based
on the above results, in order to test the effect of each osmotic pressure on the drug delivery, a
fluorescent substance was added to the liposome and transferred to the model cell under three
osmotic conditions to measure the efficiency of the fluorescent substance inside of vesicle. In
conclusion, the stability of liposome and the efficiency of liposome release under osmotic pressure
conditions were investigated, and it is expected that optimal conditions of liposome production
can be suggested when it is used as a drug delivery system.

Keyword: Liposome, Osmotic presure

[P14-087]
TRYPTONE-COATED ZAIS-(ZNXAGYINZ)S2 FLUORESCENT NANOPARTICLES FOR FACILE
ANTIBODY CONJUGATION AND TARGET-SPECIFIC BIOIMAGING
Hyunjung Seo¹, Soonhee Sul¹, Joungkyu Park², Seungjae Lee², Younggyu Kim³ and Jongjin Jung¹

¹Hannam University, Korea, ²Korea Research Institute of Chemical Technology (KRICT), Korea,
³Lumimac

Heavy meatal – free ZAIS {ZnxAgyInz)S2} nanocrystals (NCs) have being paid attention in
biomedical application due to their monochromatic emissions, tunable wavelength and low
toxicity. In this study, we adopted a simple ultrasonic method to prepare high quality ZAIS NCs
having higher quantum efficiency. To develop a surface modification of ZAIS NCs for cellular
image as bioimaging probes, the synthesized NCs were coated with tryptone for reinforced
hydrophilicity and biostability after ligand exchange processes from dodecylamine (DDA) to
mercaptopropionic acid (MPA), and then added human antibody to NCs (ZAIS-MPA-tryptoneantibody) for target-specific imaging. ZAIS NCs coated with tryptone were injected at a high
concentration in the Lateral Ventricle (LV), and were directly internalized into the ependymal cells
along the sub-ventricular area. In addition, brain tumor cells (U87MG) labeled with the ZAIStryptone complex were transplanted into the brain of a mouse to observe the movement of the
microglial cells as an immune response. This study shows that ZAIS NCs coated with tryptone can
be a reliable bioimaging probe for a variety of cells such as stem cells, and can be used for
target-directed imaging by conjugation with antibodies.

Keyword: ZAIS nanocrystals, Tryptone, Antibody, bioimaging, ultrasonic method

[P14-088]
ANTIBODY CONJUGATION ZAIS [(ZNXAGYINZ)S2] FLUORESCENT NANOPARTICLES FOR
TARGET-SPECIFIC IMAGING
Yoonhyoung Lee¹, Hyunjung Seo¹, Soonhee Sul¹, Joungkyu Park², Seungjae Lee², Younggyu Kim³
and Jongjin Jung¹

¹Hannam University, Korea, ²Korea Research Institute of Chemical Technology (KRICT), Korea,
³Lumimac, Korea

Quantum dots (QDs) have been paid attention in biomedical application due to their narrow
emission bands, long-term photostability, and high brightness. However, heavy-metals such as
cadmium and lead can induce serious toxic effects and have resulted in the limits of its
application. tunable wavelength and low toxicity. Here, we developed the synthesis of heavy-metal
free ZAIS {(ZnxAgyInz)S2} nanocrystals (NCs) by adopting a ultrasonic method because ZAIS
shows low toxicity and tunable wavelength in addition to high performance photophysical
properties. Following ligand exchange processes from dodecylamine (DDA) to mercaptopropionic
acid (MPA), the synthesized NCs were coated with BSA (Bovine Serum Albumin) for hydrophilicity
and biostability, and human IgG (antibody) was labeled to NCs (ZAIS-MPA-BSA) for target-specific
imaging. IgG coated ZAIS NCs (ZAIS-MPA-BSA-IgG) was characterized for the determination of
size, shape, surface charge using DLS (Dynamic Light Scattering), Zeta-potential, FFF (Field-Flow
Fractionation). Finally, we added Herceptin to NCs (ZAIS-MPA-BSA) instead of IgG for the targetspecific imaging of breast cancer cell (SK-BR-3) which overexpresses Her-2 recepotors. Her-2
receptors of SK-BR-3 cells were imaged to evaluate its affinity to Herceptin conjugated ZAIS NC,
and the distribution as well as dynamic behaviors of HER-2 receptors on SK-BR-3 cell surfaces.

Keyword: ZAIS, MPA, Quantum dots

[P14-089]
STRUCTURAL AND BIOCHEMICAL CHARACTERIZATION OF THE SWITCH DOMAIN REGIONS
OF SCHISTOSOMA MANSONI: A DRUGGABLE TARGET TOWARDS THE DEVELOPMENT OF A
NOVEL THERAPEUTIC TREATMENT OF HUMAN SCHISTOSOMIASIS
Babatunji Emmanuel Oyinloye¹, Fatimah Adenowo², Priscilla Masamba² and Abidemi Paul Kappo²

¹Afe Babalola University, Nigeria, ²University of Zululand, South Africa

Schistosoma mansoni is one of the most widely distributed Schistosoma species parasitizing
human, believed to be responsible for over 90 % of all human schistosomiasis. Due to drug
pressure, some strains of Schistosoma mansoni has exhibited worrisome signs of resistance to
treatment with praziquantel (PZQ) the first-line drug for the treatment of schistosomiasis. The two
molecular switch domain regions of S. mansoni has been identified as a promising druggable
target against the parasite. The broad focus of this study was to explore the solubility, stability
and druggability of the Gα protein from the switch domain regions of S. mansoni. In-silico
analysis of the switch domain regions using various bioinformatics tools has revealed the
existence of two promising functional motifs which are highly conserved in nature. Homology
modeling of the switch domain regions and overall stereochemical parameters as evaluated by the
Ramachandran plot analysis in RAMPAGE reveals that the modelled structure is stable and of
good quality. Recombinant GST-tagged switch domain was heterologously expressed in
Escherichia coli (E. coli) JM109 and subsequently purified using glutathione-agarose beads.
Sodium dodecyl sulphate polyacrylamide gel electrophoresis (SDS-PAGE) analysis the recombinant
GST-Switch domain protein shows that a high yield soluble fusion protein was obtained, as visible
prominent bands (~31.84 kDa) corresponding to the GST-Switch domain protein were observed in
the region of 25 – 37 kDa. Preliminary characterization of the GST-Switch domain protein was
carried out. Results obtained from this study, has given us a considerable insight into the nature
of the protein in terms of its purity, functional groups, structural and thermal stability as well as its
folding state. In conclusion, the overall results from the computational studies, wet-laboratory
experiments and characterization studies are impressive and suggest the possible druggability of
the switch domain regions.

Keyword: Docking

[P14-090]
FLOS MAGNOLIAE AND ITS CHEMICAL CONSTITUENTS TILIROSIDE INHIBIT CHLORIDE
SECRETION VIA ANO1 INHIBITION IN CALU-3 CELLS
Hyun Jong Kim¹ and Joo Hyun Nam¹

¹Dongguk University College of Medicine, Korea

Flos Magnoliae (FM, Chinese name: Xin-yi) is an oriental medicinal herb commonly used for
symptomatic relief from allergic rhinitis, sinusitis, and headache, including in traditional Chinese
and Korean medicine formulations. FM inhibits histamine release from mast cells and cytokine
secretion from T cells. However, the mechanism of action of FM on the anoctamin-1 (ANO1) ion
channel, which is responsible for nasal hypersecretion in allergic rhinitis, has not been elucidated.
Therefore, in this study, we investigated the effect of a 30% ethanolic extract of FM (FMEtOH) and
its chemical constituents on ANO1 activity. We used high-performance liquid chromatography
analysis to identify five major chemical constituents of FMEtOH: vanillic acid, tiliroside, eudesmin,
magnolin, and fargesin. Using a conventional whole-cell patch clamp method, we found that
FMEtOH (30, 100, and 300 μg/mL) and its chemical constituent tiliroside inhibited ANO1 activity in
ANO1-overexpressing HEK293T cells. In addition, we found that the treatment of the airway
epithelial cell line Calu-3 with interleukin 4 significantly increased Ca2+ activated Cl-- current
(ICaCC), but not cystic fibrosis transmembrane conductance regulator (CFTR)-mediated chloride
current (ICFTR). FMEtOH and tiliroside specifically inhibited ICaCC. Thus, in this study, we identified
a novel mechanism underlying the alleviation of allergic rhinitis by FMEtOH. Our results indicate
that FMEtOH and its chemical constituent tiliroside are promising and potent agents for the
prevention and treatment of allergic rhinitis.

Keyword: Flos Magnoliae, anoctamin-1, tiliroside, allergic rhinitis, airway epithelial cell

[P14-091]
THE L-MEDIATED RESISTANCE IS SUPPRESSED AT ELEVATED TEMPERATURE IN HOT PEPPER
Yunsik Kim¹, Young Jin Kim¹, Su Hyeon Hong¹ and Kyung-Hee Paek¹

¹Korea University, Korea

Temperature fluctuation affects the plant immunity, including the virus infection. In Capsicum
annuum, the L-protein recognition of the coat protein of TMV-P0 triggers the R-mediated
resistance to virus. The L-mediated resistance induces the hypersensitive response (HR), ROS
production, generation of secondary metabolites, and biosynthesis of salicylic acid (SA). However,
these L-mediated immune responses were suppressed at high ambient temperature (34˚C). In
order to investigate the factors that suppress the L-mediated resistance at 34˚C, the
transcriptomes were analyzed by RNA-sequencing. The transcriptomes were changed in
expression patterns by treatment with virus and high ambient temperature. Altered gene
expression by TMV-P0 infection was mostly recovered or reversed at high ambient temperature.
Thus, at high ambient temperature, virus resistance was diminished at elevated temperature, and
consequently the virus spread to the systemic leaves.
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[P14-092]
STRUCTURE-BASED HIERARCHICAL VIRTUAL SCREENING OF PEPTIDOMIMETIC DATABASES
FOR THE DISCOVERY OF PROTEIN-PROTEIN INTERACTION INHIBITORS OF ATAXIN-1 AND
CAPICUA
Stephani Joy Y. Macalino¹, Minghua Cui¹ and Sun Choi¹

¹Ewha Womans University, Korea

Spinocerebellar ataxia type 1 (SCA1) is a neurodegenerative disease which is primarily caused by
the polyglutamine (polyQ) expansion in the ataxin 1 protein (ATXN1). Other critical factors are also
required for SCA1 neuropathology, such as interactions of the AXH domain in ATXN1,
phosphorylation of Ser776, and the presence of a nuclear localization signal. For the virtual
screening in this study, we targeted the protein-protein interaction (PPI) of the ATXN1 AXH
domain with its known protein partner, Capicua (CIC), which was implicated in a number of
studies involving SCA1. The binding of CIC to the AXH domain of ATXN1 stabilizes the toxic
oligomers of the ATXN1 protein. Moreover, these stable oligomers can stimulate the formation of
new oligomers, leading to the progression SCA1 neuropathology. High CIC levels were found to
be available for ATXN1 oligomer stabilization in the cerebellum, which is the primary site for SCA1
pathogenesis. Hence, the inhibition of ATXN1-CIC interaction is an attractive approach in the
discovery of potential SCA1 therapeutics. Structure-based virtual screening workflow was applied
using the X-ray crystal structure of ATXN1(AXH)-CIC complex and PPI-focused compound
databases. Physicochemical property-based preliminary filtering, pharmacophore-based screening,
substructure-based filtering, molecular docking, and consensus scoring were sequentially applied
to screen the compound databases. Scaffold clustering and visual inspection of the docking
models further reduced the final number of virtual hits from over 37,000 to only 157 compounds,
which can be subjected to experimental assays for validation of inhibitory activity.
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[P14-093]
USP15 REGULATES DYNAMIC PROTEIN-PROTEIN INTERACTIONS OF THE SPLICEOSOME
THROUGH DEUBIQUITINATION OF PRP31
Das Tanuza¹, Park Joon Kyu¹, Park Jin Young¹, Kim Eunice Eunkyeong¹ and Song Eun Joo¹

¹KIST, Korea

USP15 regulates dynamic protein-protein interactions of the spliceosome through deubiquitination
of PRP31 Splicing of pre-mRNA is catalyzed by dynamic splicing machineries, spliceosome.
Reversible post-translational modifications such as ubiquitination contribute the spliceosome
dynamics for efficient pre-mRNA splicing, but little is known about the underlying mechanism.
Here, we showed that Prp31, a component of the U4 snRNP, is modified with K63-linked ubiquitin
chains by Prp19 complex and is deubiquitinated by Usp15 and Sart3 which translocates Usp15
from cytoplasm to nucleus thereby mediate to target for its substrate. Ubiquitination and
deubiquitination status of Prp31 regulates its affinity to U5 snRNP component, Prp8. It regulates
catalytic activity of spliceosome for efficient splicing by stabilization of U4/U6.U5 tri-snRNP. In
addition, depletion of Usp15 interferes with the proper mRNA splicing of cell cycle related genes,
for example Bub1. Usp15 regulate spliceosomal activity by inhibiting the modification of
spliceosomal proteins with ubiquitin chains. Loss of Usp15 interferes with the accumulation of
correctly spliced mRNAs. Therefore, our findings indicate that Usp15 is involved in cell cycle
progression by regulating the modification of spliceosomal proteins.
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[P14-094]
REGULATION OF PLURIPOTENCY AND DIFFERENTIATION OF HUMAN INDUCED PLURIPOTENT
STEM CELLS BY LONG NON-CODING RNA
Ji-Hyun Hwang¹, The Fantom Consortium², Ann-Na Cho¹, Hyun-Ji Park¹, Su-Ran Kim¹, Wook-Bin
Lee¹, Won-Young Choi¹, Min-Jung Kim¹, Seung-Woo Cho¹, Jung-Kyoon Choi³ and Young-Joon
Kim¹

¹Yonsei University, Korea, ²RIKEN, Japan, ³KAIST, Korea

Long non-coding RNAs (lncRNAs) are a rich and ready source of gaining deeper insights into a
different facet of gene regulation as they are abundant in numbers across different species,
exhibit high cell-type specificity and are involved heavily in control of gene expression. Extensive
investigation has revealed various lncRNAs to be involved in stem cell pluripotency, but much
about the functional roles of lncRNAs in differentiation of neural progenitor cells (NPCs) from
induced pluripotent stem cells (iPSCs) is still unknown. This area is of great interest as aberrations
in this complex and tightly regulated process are associated with various neurological and
psychiatric disorders. On yet another note, functional studies have yet to catch up with the rapidly
growing pool of novel lncRNAs. Thus, we aim to identify and functionally elucidate lncRNAs
associated with stem cell pluripotency and cell differentiation into NPCs utilizing both
bioinformatics analyses and wet-lab experiments: Cap-analysis gene expression (CAGE) sequencing
and RNA sequencing data were analyzed in concurrence, resulting in a high-confidence list of
differentially expressed lncRNA genes – 141 genes and 60 genes were found to be up-regulated
in iPSCs and NPCs respectively. The top 20 candidates to investigate were short-listed using coexpression module networks and expression levels for experimental validation starting with
antisense-oligonucleotide (ASO) induced perturbation. Samples in which more than 50% knockdown efficiency was detected were selected for examination using CAGE-seq. We further aim to
utilize transcriptome analysis of such samples to analyze differentially expressed genes, alongside
functional studies to examine differentiation-related lncRNAs, and eventually enable refined
selection and development of bio-markers and drug targets.
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[P14-095]
HOT PEPPER HEAT SHOCK PROTEIN 26.5 HAS A POSITIVE ROLE IN PLANT BASAL DEFENSE
AND TOBAMOVIRUS REPLICATION
Siew-Liang Foong¹ and Kyung-Hee Paek¹

¹Korea University, Korea

Being a sessile organism, plants have developed a repertoire of countermeasures to biotic and
abiotic stresses to maintain internal homeostasis. Small heat shock proteins (sHSPs) are present
abundantly in plants as chaperone to maintain the structural integrity of various proteins. In this
study, Capsicum annuum Heat Shock Protein 26.5 (CaHSP26.5) has been identified to be induced
by Tobacco mosaic virus (TMV) treatment during hypersensitive response (HR) but is not induced
by high ambient temperature despite being a sHSP. CaHSP26.5 knockdown in C. annuum resulted
in lower expression of many pathogenesis-related genes when inoculated with TMV, Pepper
mottle mosaic virus (PMMoV) and Cucumber mosaic virus (CMV). Consequently, PMMoV and CMV
level increases but interestingly, TMV level decreases in this case. Conversely, CaHSP26.5 transient
overexpression in Nicotiana benthamiana increases pathogenesis-related 1 (PR1) expression
resulting in the reduction of CMV level but increases TMV and PMMoV level. Stable
overexpression of CaHSP26.5 in Arabidopsis thaliana ecotype Shahdara produced similar results
when infected with TMV and CMV. CaHSP26.5 is noted to be expressed to a certain basal level in
C. annuum and is induced by TMV, CMV and additionally, salicylic acid (SA) treatment but not by
PMMoV. Induction of CaHSP26.5 by SA in C. annuum increases PMMoV level. RNA
immunoprecipitation study revealed that CaHSP26.5 binds to the genomic RNA of the viruses.
CaHSP26.5 knockdown did not affect the number of flagellin peptide flg22-induced callose
depositions. These results suggested that CaHSP26.5 might play a role in plant defence against
RNA viruses by binding to their RNA. Besides that, tobamoviruses like TMV and PMMoV seem to
be able to utilise high level of CaHSP26.5 to promote their replication.
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[P14-096]
SENESCENT FIBROBLASTS REGULATE SKIN PIGMENTATION
Jungeun Yoon¹, Ga-Yeon Lee¹, Hee Young Kang¹ and Tae Jun Park¹

¹Ajou University, Korea

Recently, there has been increasing evidence showing that dermal fibroblasts are main
pigmentation regulation factor. Fibroblasts produce many secreted factors that influence
melanogenesis. In this study, we found that p16INK4A positive senescent fibroblasts were
frequently found in solar lentigo and melisma lesion. When we cocultured with replicative
senescent fibroblasts or UVA induced senescent fibroblasts, melanin production was increased. To
investigate the role of senescent fibroblast, we analyzed secreted factors in senescent fibroblasts
using RNA sequencing. The data showed SDF-1 was marked downregulated. To investigate the
effect of SDF-1 on melanogenesis, fibroblasts were infected with SDF-1-lentivirus or sh-SDF-1. It
was found that SDF-1 inhibits melanogenesis through microphthalmia-associated transcription
factor and/or tyrosinase upregulation via cAMP signaling. The inhibitory action of SDF-1 in
pigmentation was further confirmed in melanocytes cocultured with fibroblasts and in ex vivo
cultured skin. The findings suggest that SDF-1 functions as a melanogenic inhibitor and that it
plays a role in the development of hyperpigmentary disorders.
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[P14-097]
VITEXIN INHIBITS THE ACTIVATION OF CD4+ T AND MAST CELLS VIA ORAI1 CHANNEL
Joo Hyun Nam¹, Hyun Jong Kim¹ and Woo Kyung Kim²

¹Dongguk University College of Medicine, Korea, ²Graduate School of Medicine, Dongguk
University, Korea

Intracellular calcium signaling cascades are integral to early and late allergic responses involving
mast cell degranulation and type 2 helper T cell activation, respectively. Both the responses are
accompanied by the movement of calcium through the calcium release-activated calcium (CRAC)
channel, encoded by the ORAI1 gene. Spirodela polyrhiza (L.) Schleid (SP) has anti-inflammatory
and anti-allergic effects, but its effects on calcium signaling have not been reported. This study
investigated whether a 30% ethanolic SP extract (SPEtOH) and its constituents can reduce CRAC
currents (ICRAC), and thus inhibit mast cell degranulation and T cell activation. In Jurkat T
lymphocytes, we found that 3 mg/mL SPEtOH inhibited the ICRAC by 81.0 ± 11.1%, whereas one
of its constituents vitexin (100 μM) inhibited the ICRAC by 48.9 ± 8.71%. Furthermore, in the RBL2H3 mast cell, the ICRAC was inhibited by 3 mg/mL SPEtOH (86.7 ± 5.83%) and 100 μM vitexin
(47.5 ± 5.67 %). Investigation of human primary T cell proliferation induced by co-stimulation with
antibodies to cluster of differentiation 3 and 28, and of RBL-2H3 mast cell degranulation following
IgE-antigen complex stimulation revealed that 100 μM vitexin inhibited both T cell proliferation
(by 34.8 ± 6.08%) and mast cell degranulation (by 36.7 ± 0.07%). These effects were
concentration-dependent, and no cytotoxicity was observed. Our findings suggest that vitexin is a
promising candidate compound for the development of therapeutic agents to prevent and treat
allergic diseases.

Keyword: Spirodela polyrhiza, Vitexin, Apigenin 7‐O‐glucoside, ORAI1, Anti-allergic effect

[P14-098]
EFFECTS OF SCUTELLARIAE RADIX AND COPTIDIS RHIZOMA EXTRACTS ON NEUROPATHIC
PAIN CONTROL BY REGULATING THE TRP CHANNELS
An Na Kang¹, Xianglong Meng¹, Seok Yong Kang¹, Jun Nan Ma¹, Hyo Won Jung¹, Yong-Ki Park¹
and Min-Sub Hwang¹

¹Dongguk University, Korea

To investigate the effects of Scutellaria baicalensis Georgi (Scutellariae Radix; SR) and Coptidis
japonica Makino (Coptidis Rhizoma; CR) extracts on neuropathic pain in spared nerve injury (SNI)induced rats, and the mechanism on regulation of the transient receptor potential (TRP) ion
channels, TRPV1 and TRPA1 as sensors of pain and neurogenic impairment. Sprague Dawley (SD)
rats were induced SNI by surgical ablation of the peroneal and tibial nerves. After checking the
sensitivity of SNI-induced rats, SR or CR water extract was administrated orally at 300 mg/kg once
a day for two weeks. The rats were examined by recording the number of feet avoidance to
mechanical-pain by weight varied filament poking and to cold-pain by alcohol spraying. The
expression of TRPV1 as the capsaicin channel which delivers pain signals TRPA1 as the cold
hypersensitivity channel, and c-Fos as a neural pain marker was detected in dorsal root ganglion
(DRG) and brain tissues using Western blot, respectively. The hypersensitive response to
mechanical and cold pain was increased in the SNI-induced rats and the administration of SR and
CR water extract significantly decreased rats’ reactions to stimulation to the range of normal rats
in a time-dependent manner. The expression of TRPV1 and TRPA1 in the DRG tissues of SNIinduced rats was alleviated by the administration of SR and CR extracts. The expression of c-FOS
was down-regulated in the brain tissues by both herbal extracts also. SR and CR extracts can
improve the pain symptoms induced by SNI in rats through inhibition of the TRPV1, TRPA1
channels in DRG, and c-fos in the brain tissues. This suggests that these herbs are helpful to
alleviate neuropathic pain.

Keyword: Coptidis Rhizoma, Scutellariae Radix, Korean traditional medicine, Spared nerve injury,
TRP ion channels

[P14-099]
SINAPIC ACID PROMOTES BROWN ADIPOCYTE DIFFERENTIATION THROUGH ACTIVATION OF
PKA SIGNALING
Khan Imran¹, Dahyeon Yoon¹, Monir Hossain¹ and Yong-Sik Kim¹

¹Soonchunhyang University, Korea

Obesity is now a worldwide epidemic and categorizes as one of the chronic diseases by World
Health Organization in the 21st century. It is well known that obesity causes other metabolic
diseases such as diabetes, hypertension and even cancers. However, the prevention and treatment
of obesity are still limited. Recently, scientists have found that brown adipose tissue in adult
human of which functions are just opposing to white adipose tissue and promises a new strategy
to counteract obesity. Findings have revealed that increase in the mass of brown adipose tissue or
activating its function can reduce body mass in rodent models. In this study, we demonstrate that
Sinapic Acid (SA), a natural alkaloidal amine commonly found in black mustard seeds as well as in
wine and vinegar can promote brown adipocyte differentiation. SA treatment in brown adipocytes
induces the expression of brown adipocyte activating-related genes such as Ucp1, Pgc-1α, and
Prdm16 and mitochondrial biogenesis-related genes including Nrf1. But, we observed that SA
treatment can reduce the expression of adipogenesis inhibiting factors Pref, Wnt10a, and Wnt10b.
Our findings allow us to open a new avenue against obesity which needs further investigation.

[P14-100]
COMPARISON OF METABOLOME PROFILE BETWEEN THE INTERNAL ARTERY AND
ASCENDING AORTA IN PATIENTS WITH ISCHEMIC HEART DISEASE USING GC-TOF-MS
Andrew Hyoungjin Kim¹

¹Seoul National University, Korea

Background: Coronary artery bypass grafting (CABG) has been the gold standard surgery for
complex ischemic heart disease (IHD). During the surgery, selection of conduits is considered to
be a major determinant of long-term patency of the grafts. Currently, internal thoracic artery (ITA)
graft is most frequently used as the conduits in CABG due to its superior surgical outcomes in
long-term patency over other conduits directly anastomosed to the ascending aorta (AA). In this
study, we aimed to clarify the mechanism of superior surgical outcome of ITA graft by comparing
plasma metabolome profiling between the ITA and the AA. Methods: A total of 20 CAD patients
underwent CABG surgery using ITA graft were enrolled. 2 mL of plasma samples were collected
from the ITA and the AA of each patient during CABG surgery, respectively. The plasma samples
were subjected to untargeted metabolomics analysis using gas chromatography with time-of-flight
mass spectrometry (GC-TOF-MS). Multivariate statistical analysis was performed to compare
metabolome profiles and select endogenous markers which distinct two metabolome profiles.
Results: Among 851 detected peaks from GC-TOF-MS analysis, 9 metabolites that distinguished
between the ITA and the AA were selected as potential biomarker using volcano plot (FDR
adjusted P-value < 0.05, fold change > 1.1, significant count threshold > 60%). One of the
selected markers was identified to be L-cysteine and other 8 selected markers were excluded as
potential markers due to its peak shape, chemical origin, and inter-variation. Conclusions: Study
with untargeted metabolomics approach using GC-TOF-MS revealed L-cysteine as a distinct
endogenous marker between the ITA and ascending aorta. Significantly higher plasma
concentration of L-cysteine may explain the superior long-term outcomes of ITA grafts by
abundant production of a H2S which possibly occur in the ITA and myocardium in terms of
maintenance of graft patency and cardio protective effect.

Keyword: Coronary artery bypass grafting, internal thoracic artery, ascending aorta, metabolomics,
GC-TOF-MS

[P14-101]
EXPLORATION OF BIOMARKERS INCLUDING SERUM MIR-122 TO EVALUATE POTENTIAL LIVER
TOXICITY OF DWP14012, A NOVEL POTASSIUM-COMPETITIVE ACID BLOCKER
Andrew Hyoungjin Kim¹, Ji Seong Kim¹, Ho Young Hwang¹ and Joo-Youn Cho¹

¹Seoul National University College of Medicine and Hospital, Korea

BACKGROUND: DWP14012 is a novel potassium-competitive acid blocker (P-CAB) being
developed for the treatment of acid-related diseases as a potential alternative to proton pump
inhibitors. Although there have been many trials to develop P-CABs, several development plans
have been discontinued due to liver toxicity. This study aimed to evaluate the potential liver
toxicity of DWP14012 during a Phase I trial using both new and conventional biomarkers for early
detection of liver injury. METHODS: A randomized, double-blind, placebo- and active-controlled,
multiple ascending dose study (20, 40, 80 and 160 mg) was conducted. Twelve subjects for each
dose group received oral dose of DWP14012 or esomeprazole (40 mg, active comparator) or
placebo in a ratio of 8:2:2 for 7 days. MiR-122, alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) in serum samples were evaluated from baseline to the end of study visits.
Quantitative analysis of serum miR-122 was performed by real-time reverse transcriptionpolymerase chain reaction. Statistical analyses were performed by the analyses of variance
(ANOVA) method using SAS version 9.4 software. RESULTS: The mean fold changes of miR-122 at
steady-state (day 7) were significantly different among the treatment groups (P-value < 0.05). The
mean fold changes of miR-122 were 0.86, 0.76, 0.88 and 1.32 for 20, 40, 80 and 160 mg of
DWP14012, respectively; 2.41 for 40 mg of esomeprazole and 1.08 for placebo. No clinically
significant changes were observed in the serum ALT and AST levels in all of the treatment groups.
CONCLUSION: The liver toxicity potential of DWP14012 detected by biomarkers was not higher
than that of placebo after multiple oral administrations in healthy subjects. Thus, DWP14012 is
expected to be safely administered in future clinical studies.
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[P14-102]
EFFECTS OF KOREAN WHEAT (TRITICUM AESTIVUM: CULTIVAR ‘KEUMKANG’) CHAFF
EXTRACTS ON COLLAGEN SYNTHESIS IN UV-IRRADIATED FIBROBLAST CELLS
Yujeong Shin¹ and Seyeon Park¹

¹Dongduk Women's University, Korea

Bread wheat (Triticum aestivum L.) is the world’s most important cultivated crop plant. Although
immense amount of chaff are by-produced during threshing, they have not been industrially used.
‘Keumkang’ is a Korean domestic wheat cultivar, which is resistant to cold weather among the
wheat grown naturally in Korea. Keumkang chaff extract was fractionated by using a series of
organic solvents, including methylene chloride, n-butanol, chloroform, ethyl acetate and water. In
our experiment, Hs68 human fibroblast cells were exposed to UV-irradiation in the absence or
presence of different fractions of Keumkang chaff extract. And the changes in expression of
collagen and MMP1 proteins were investigated by quantitative PCR method. From the results, it
was demonstrated that UV irradiation decreased collagen synthesis and increased matrix
metalloproteinase (MMP) expression in human Hs68 fibroblast cells. Otherwise, fractions of
Keumkang chaff extracts eluted with methylene chloride, n-butanol and water increased collagen
synthesis in UV-exposed human fibroblast Hs68 cells. Also, Keumkang chaff extracts showed
antioxidant effects in cultured cells. Conclusively, these results suggest that wheat chaff extracts
have possibility to be used as therapeutic or supplementary materials for dermal restoration.
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[P14-103]
THE INTERACTION OF ARABIDOPSIS FLORIGEN WITH PHOSPHOLIPIDS
Hendry Susila¹, Snježana Jurić¹ and Ji Hoon Ahn¹

¹Korea University, Korea

Recently, it has already been proposed that the florigen, Flowering Locus T (FT) interacted with
diurnally changing phosphatidylcholine (PC) to promote flowering. Despite the important role of
FT protein as a floral induction signal, our knowledge on the post-translational regulation of FT is
still limited. Here we showed phosphatidylglycerol (PG) as a new interacting partner of FT.
Intriguingly, binding preference of FT towards PC or PG is controlled in a pH-dependent manner,
which might explain why PG was missing in the screening of the previous study. Subsequent
phenotypic and gene expression profiling analyses suggested a role of PG or PG-biosynthesis
genes as floral repressors. Moreover, semi in-vitro analyses showed that less FT was binding to the
liposomes constructed from the cellular membrane of PG-deficient mutants, suggesting that FT
was probably sequestered in the cellular membrane compartment by PG to delay flowering time.
Despite a previous study revealed the role of PC to promote flowering-related to FT activity in the
shoot apical meristem, we found that the alteration of flowering time is mainly correlated with PG
levels at the companion cell and to a lesser degree with PG levels at the shoot apical meristem.
However, whether FT translocation from the companion cell to the sieve element is affected by
the levels of PG needs further investigation. Nevertheless, several FT over- or miss-expressing lines
showed earlier flowering time in the PG-deficient mutant background compared to the wild-type
plants, suggesting the importance of PG in the post-translational regulation of FT in the
regulation of flowering time.
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[P14-104]
COMPLEX OF SVP AND FLM ISOFORMS HAVE AN ANTAGONISTIC EFFECT ON AMBIENT
TEMPERATURE-RESPONSIVE FLOWERING
Suhyun Jin¹, Sun Young Kim¹ and Ji Hoon Ahn¹

¹Korea University, Korea

SHORT VEGETATIVE PHASE (SVP), a MADS-box protein that acts as a transcriptional repressor, is a
main component of ambient temperature-responsive flowering. SVP associates with other
transcription factors to form a high-order regulatory complex. The most well-known co-factor of
SVP is FLOWERING LOCUS M (FLM), which produces various splicing variants, depending on
temperature changes. We previously revealed that SVP protein is unstable at high temperatures,
leading to less abundant repressor complex with FLM-β, which is the pivotal splicing isoform and
actively expressed at low temperatures. Here, we further investigated the temperature sensing
mechanism modulated by SVP and FLM proteins. We found that SVP ubiquitination was
remarkably increased at high temperatures. We identified a putative E3 ligase that is involved in
SVP protein degradation. Consistent with its role, its knock-out mutants showed delayed flowering
time at high temperatures. We also found that SVP translocation varied depending on both
temperature and the presence of FLM isoforms. SVP localized in the nucleus at low temperatures,
whereas abundant SVP were found in the cytoplasmic region at high temperatures. Interestingly,
SVP localization was limited to the cytoplasm in the absence of FLM and the nuclear localization
of SVP was recovered by co-expression of SVP with FLM-β. In contrast, over-expression of FLM-δ
accelerated SVP degradation at high temperatures. Taken together, we suggested that the
interaction with FLM-β is important for SVP nuclear translocation at low temperatures and the
association with FLM-δ makes SVP unstable at high temperatures.
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[P14-105]
NONSENSE-MEDIATED mRNA DECAY (NMD) IS INDISPENSABLE FOR NORMAL GROWTH AND
DEVELOPMENT OF ARABIDOPSIS
Zeeshan Nasim¹, Muhammad Fahim² and Ji Hoon Ahn¹

¹Korea University, Korea, ²University of Agriculture, Peshawar, Pakistan

Eukaryotic cells use nonsense-mediated mRNA decay (NMD) to clear aberrant mRNAs from the
cell, thus preventing the accumulation of truncated proteins. In Arabidopsis, two UP-Frameshift
(UPF) proteins, UPF1 and UPF3, play a critical role in NMD. Although deficiency of UPF1 and UPF3
leads to various developmental defects, the functional importance of NMD in normal growth and
development under different ambient temperatures remains elusive. Here, we showed that NMDdefective upf1-5 and upf3-1 single and double mutants have a variety of vegetative and
reproductive defects including stunted growth, abnormal leaf morphology and late flowering.
Interestingly, the severity of these phenotypes was stronger at low temperatures. The upf1-5 and
upf3-1 single mutants showed late flowering at 16oC, 23oC and 27oC. upf1-5 upf3-1 double
mutants showed an additive effect and flowered later than the single mutants. However, the
double mutants showed hypersensitive to low temperature (16oC) that eventually leads to plant
death. The hypersensitive phenotype was rescued by shifting the double mutant plants to a
higher temperature (27oC), which along with the wild-type-like phenotype of upf double mutants
at 27oC, suggests the involvement of plant innate immunity. To gain insights on the potential
mechanism of upf double mutants hypersensitivity, we performed RNA-seq of upf1-5 and upf3-1
single and double mutants at 16oC, 23oC and 27oC. Gene Ontology analysis of up-regulated
genes at 16oC showed significant enrichment for GO terms related to salicylic acid biosynthesis,
signaling along with other defense related terms. RT and qRT PCR analyses also confirmed
upregulation of immunity-related genes (PR1, 2, 4, 5, WRKY54, WRKY70, SAG13 etc.) and salicylic
acid (SA)-related genes (SARD1, CBP60g, ICS1 etc.). Based on these analyses, we hypothesized
that the hypersensitivity of the double mutants might be due to high accumulation of SA at 16oC
implying that a functional NMD is crucial for repressing the autoimmune-like responses in plants
at low temperatures and its indispensable for the successful completion of plant’s life cycle at low
temperatures.
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[P14-106]
THE ASSOCIATION OF ENDOGENOUS METABOLIC MARKERS FOR CYP3A AND GASTRIC PH
WITH PHARMACOKINETIC NONLINEARITY OF DWP14012
Jaeseong Oh¹, Seol Ju Moon², Jung Sunwoo¹, Sang Chun Ji¹, Seung-Chul Lee³, Areum Lee³,
Seunghwan Lee¹ and In-Jin Jang¹

¹Seoul National University College of Medicine and Hospital, Korea, ²Chonbuk National University
Hospital, Korea, ³Daewoong Pharmaceutical Co., Ltd., Korea

BACKGROUND A phase I study of a novel acid pump antagonist (potassium-competitive acid
blocker class), DWP14012, was performed in healthy subjects. In the study result, the plasma
concentration of DWP14012 increased more than dose proportional manner after single dose, but
increased dose proportional manner after multiple doses across 20 to 160 mg dose range. We
explored endogenous metabolic marker of cytochrome P450 3A (CYP3A), a major metabolizing
enzyme of DWP14012, and gastric pH to explain the pharmacokinetic (PK) nonlinearity of
DWP14012. METHODS To evaluate change of CYP3A activity due to administration of study drug,
6β-OH-cortisol:cortisol ratio was evaluated using the interval urine samples collected for 24 hours
at baseline and at steady-state. A paired T-test was performed to compare the metabolic marker.
To evaluate the effect of gastric pH on the PK of DWP14012, the correlation between the mean
gastric pH and apparent clearance (CL/F) or apparent volume of distribution (Vz/F) were evaluated
by correlation analysis. RESULTS The 6β-OH-cortisol:cortisol ratios were decreased after multiple
administration of DWP14012 which suggests the inhibition of CYP3A enzyme. The mean changes
of the 6β-OH-cortisol:cortisol ratios were -0.38, -2.4, -0.38, -0.96 and -0.04 for the 20, 40, 80, 160
mg of DWP14012 and placebo, respectively and those changes were statistically significant in the
DWP14012 40 and 160 mg dose groups. As the mean pH increased the CL/F were decreased
along with Vz/F which suggests the increased bioavailability (F) of DWP14012. CONCLUSION
Inhibition of intestinal CYP3A and decreased ionization of DWP14012 due to increased gastric pH
may have contributed towards the nonlinear PK of DWP14012. Further investigation would be
needed to elucidate the exact mechanism of it.
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IDENTIFICATION OF ARABIDOPSIS E2 LIGASES INVOLVED IN AMBIENT TEMPERATURERESPONSIVE FLOWERING TIME
Geummin Youn¹, Suhyun Jin¹ and Ji Hoon Ahn¹

¹Korea University, Korea

Flowering time of plants is affected by even modest changes in ambient temperature. SHORT
VEGETATIVE PHASE (SVP) is a floral repressor and plays a critical role during developmental
transition response to the ambient temperature, in which the 26S proteasome-dependent posttranslational regulation of SVP stability is important. In the 26S proteasome system, three enzymes
[Ubiquitin-activating enzyme (E1), Ubiquitin-conjugating enzyme (E2), Ubiquitin-ligase (E3)] act
together in a degradation complex. In Arabidopsis, E2 ligase is classified into 12 subfamilies
consisting of 37 enzymes. In order to isolate a mutant(s) that showed ambient temperatureinsensitive flowering, we performed a phenotypic screening of E2 ligase mutants. We were
isolated 29 homozygote mutants and measured flowering responses under different ambient
temperature conditions. We identified several mutants that flowered later than wild-type plants at
a high temperature, which suggest that they may involve in the SVP protein degradation pathway.
We will discuss the potential role of E2 ligases in the degradation of the SVP protein at different
temperatures.
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[P14-108]
BIOLOGICAL DAMAGE INDUCED BY LOW ENERGY ELECTRON AND CHEMOTHERAPEUTIC
DRUG
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Low energy electrons(LEE) can be generated by collision processes (i.e., energy deposition)
between high energy quanta and biomolecules. These electrons also exist in cold atmospheric
pressure plasmas where recently attempt has been applied to treat cancer or diseases by using
these plasmas. LEE can essentially create DNA damage by attaching temporarily to DNA
components, forming transient negative ion (TNI) state of DNA subunits (e.g., nucleobases, sugar,
or phosphate group). Generally, this process is known as dissociative electron attachment (DEA).
LEE-induced DNA damage is closely related to serious diseases like cancer and genetic disease,
but on the contrary LEE event can also apply to medical cure. To better understand these
phenomena at the molecular level, we have investigated experimental studies with DNA model
biomolecules. Surprisingly, the damaging yield caused by DEA is a considerable amount compared
to those resulted from high energy quanta (x-ray and gamma ray) collisions. In this study, we have
tried to investigate DNA damage induced by LEE collision with DNA oligomer-cisplatin adduct. All
dried DNA samples were irradiated by 10 eV electrons under ultra-high vacuum. And then, the
samples were analyzed by high-performance liquid chromatography-tandem mass spectrometry.
We compared the yields and types of DNA damage by single and synergistic effects from cisplatin
and 10 eV electron collision. Finally, we have tried to suggest the possible mechanisms of DNA
damage originated by cisplatin bonding and LEE collision. We expect that this study can help to
elucidate the cause of cancer or genetic diseases and find out a novel therapy for them.
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