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Timetable

12.21 (Wed) Mugunghwa Hall (Mountain Plaza 3F)

   13:00- Registration

11:00-15:30 Innovations in Biotech Application (closed-door)

15:30-15:40 Break time

15:40-17:20 Excellence in Research and Service (open to the public)

17:20-17:30 Break time

   17:30- Committee Meeting

12.22 (Thu) Mugunghwa Hall (Mountain Plaza 3F)

09:00-09:10 Opening Ceremony

09:10-11:50

Scientific Session 1 Chair: GwangPyo Ko (Seoul National University)

1. Masayuki Machida (AIST, Japan)

2. Soo Chan Lee (UTSA, USA)

3. Wilhelm Holzapfel (Handong Global University)

4. Won-Jae Lee (Seoul National University)

11:50-12:10 Break time

12:10-13:00
Luncheon Seminar ChunLab

Theragen Etex BiO Institute

13:00-13:15 Break time

13:15-15:15

Scientific Session 2 Chair: Seung Hyun Han (Seoul National University)

1. Myung Hee Kim (KRIBB)

2. Seon-Woo Lee (Dong-A University)

3. Yong-Sun Bahn (Yonsei University)

15:15-16:00 Poster Presentation and Coffee Break

16:00-18:00

Technical and Learning Session Chair: Sang Sun Yoon (Yonsei University)

1. Young-Do Nam (Korea Food Research Institute)

2. Hana Yi (Korea University)

3. Tae Kwon Lee (Yonsei University)

   18:00- Dinner

12.23 (Fri) Mugunghwa Hall (Mountain Plaza 3F)

09:00-11:00 Committee Workshop

   11:00- Closing Ceremony

Information for Poster Presentation – Mugunghwa Hall Lobby

Date Presentation Posting Time

12.22 (Thu) 15:15~16:00 09:00~18:00
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Scientific Program

Interim Internal Evaluation and Consulting of the iMAF 2016-1 Projects

Innovations in Biotech Application (closed-door) December 21 (Wed), Mugunghwa Hall

11:00-11:50 Development of Immuno-modulating Mixture to Control the Incidence of Chronic and Acute Diarrhea 

of Pig through Utilizing Microbial Genome Information

Byung-Chul Park (Seoul National University)

13:00-13:50 Development of Cholesterol-lowering Probiotics Using Microbial Genome Analysis by NGS

Jihee Kang (Atogen Co., Ltd.)

13:50-14:40 Development of Probiotics Using Microbial Genetic Technology and Industrialization of Functional 

Foods

In Suk Choi (CKD Bio)

14:40-15:30 Development of Genomics-based Microbial Pesticides for Pest Management in Highly Valued Crops

Taek Su Shin (Farmhannong)

Excellence in Research and Service (open to the public) December 21 (Wed), Mugunghwa Hall

15:40-16:30 Functional Metabolomics-based Interpretation of Agrifood Microbial Resources

Choong Hwan Lee (Konkuk University)

16:30-17:20 Functional Genomics-based Multi-omics Gene Network Analysis of Food and Agricultural 

Microorganisms

Yong-Sun Bahn (Yonsei University)
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Scientific Session 1

SS1 December 22 (Thu), Mugunghwa Hall

Chair : GwangPyo Ko (Seoul National University)

SS1-1  09:10-09:50

Genomics Based Analysis of Fungal Secondary Metabolism Genes and Its Application

Masayuki Machida (AIST, Japan)

SS1-2  09:50-10:30

Mycobiome (fungi in the gut) in Anorexia Nervosa

Soo Chan Lee (University of Texas at San Antonio, USA)

SS1-3  10:30-11:10

Functional Diversity of the Lactic Acid Bacteria

Wilhelm H. Holzapfel (Handong Global University)

SS1-4  11:10-11:50

Gut Microbiome in Animal Metabolism and Immunity

Won-Jae Lee (Seoul National University)
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Scientific Session 2

SS2 December 22 (Thu), Mugunghwa Hall

Chair : Seung Hyun Han (Seoul National University)

SS2-1  13:15-13:55

Multi-tRNA Synthetase Complex as a Regulator of Immune Responses to Infection

Myung Hee Kim (KRIBB)

SS2-2  13:55-14:35

Analysis of Tomato Rhizosphere Microbiome and Metagenome to Enhance Tomato Health and 

Growth

Seon-Woo Lee (Dong-A University)

SS2-3  14:35-15:15

Systematic Functional Genetic Analysis of Fungal Signaling Networks

Yong-Sun Bahn (Yonsei University)
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Technical and Learning Session

TLS December 22 (Thu), Mugunghwa Hall

Chair : Sang Sun Yoon (Yonsei University)

TLS-1  16:00-16:40

NGS Platforms for the Analysis of Gut Microbiome

Young-Do Nam (Korea Food Research Institute)

TLS-2  16:40-17:20

Principles of Molecular Phylogeny

Hana Yi (Korea University)

TLS-3  17:20-18:00

Data Visualization with Statistic Analysis: A Wise Investment in Your Future

Tae Kwon Lee (Yonsei University)



Scientific Session 1
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SS1-1

Genomics Based Analysis of Fungal Secondary Metabolism 

Genes and Its Application

Masayuki Machida

Bioproduction Research Institute, Natl. Inst. of Advanced Ind. Sci. & Technol. (AIST), Sapporo, Japan

Technology Research Association of Highly Efficient Gene Design (TRAHED), Tokyo, Japan

Secondary metabolism (SM) is an attractive target for both academy and industry. Genome 

sequencing of filamentous fungi and a successive sequence similarity search reveled SM genes far more 

than expected before sequencing. Possible number of SM gene clusters was further expanded by the 

existence of SM gene clusters that could not be predicted by a simple sequence similarity such as the kojic 

acid biosynthesis gene cluster. Aiming to comprehensive analysis of SM genes from fungal genomes, we 

have developed software tools for motif-independent prediction of SM gene clusters, MIDDAS-M and 

MIPS-CG. Recently, MIDDAS-M successfully detected the gene cluster for the biosynthesis of ustiloxin B 

by using transcription expression profiles. Ustiloxin B is a circular peptide compound which possesses 

N-methylation and norvaline, which is typical characteristics of non-ribosomal peptide. However, the 

identified gene cluster did not possess NRPS. This probably prevented the gene cluster from being 

identified by the conventional sequence similarity search. MIPS-CG is another motif-independent 

predictor of an SM gene cluster by finding similarity of member genes between SM gene clusters. 

Predicted SM gene clusters can be further analyzed by using In silico Molecular Cloning Genome Design 

Suite (IMCDS). IMCDS allows visual comparison between predicted and known SM gene clusters together 

with gene expression profiles, annotation and nucleotide sequence including capability of designing 

primers for overexpression by introducing a strong promoter and disruption of a target gene. Recently, 

we have applied the software tools to industrial targets in combination with NGS. We have successfully 

identified SM gene clusters responsible to the biosynthesis of anti-fungal compounds from filamentous 

fungi screened from nature and have proven quick enhancement of their productivity by over expressing 

transcription factors.
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SS1-2

Mycobiome (fungi in the gut) in Anorexia Nervosa

Eun Young Huh
1
, Katherine Mueller

1
, Emily C. Bulik-Sullivan

3
, Hao Zhang

1
, Yufeng Wang

1
, 

Cynthia M. Bulik
3,4,5

, Ian M. Carroll
3
 and Soo Chan Lee

1,2
*

1
Department of Biology

2
South Texas Center for Emerging Infectious Diseases, the University of Texas at San Antonio, USA

3
Department of Medicine

4
Nutrition

5
Psychiatry, the University of North Carolina at Chapel Hill, USA

Anorexia nervosa (AN) is a mental illness that is characterized by severe weight loss and malnutrition 

due to the fear of gaining body weight. Most AN cases present with comorbidities with anxiety, and AN 

exhibits the highest mortality rate among mental diseases. Development of an efficient treatment to 

overcome this increasingly prevalent, high-risk mental disease is imperative. 

A dysbiosis in the bacterial component of intestinal microbiota occurs in patients with AN; 

subsequently lower bacterial diversity was found to be associated with anxiety, depression, and an 

undernourished state in patients with AN. Fungi and bacteria reside in the gut in harmony and previous 

studies support that a dysbiosis in the gut bacterial microbiota might lead an enteric fungal dysbiosis. This 

study is to investigate fungal populations in AN patients.

Quantitative PCR analyses by using fungal ITS1 specific and bacterial 16s rDNA specific primers 

revealed that the relative number of gut fungi to bacteria in the undernourished (T1) phase was 

significantly greater than that in the therapeutic refeeding (T2) phase in the same patients. Gradual 

increase of C. albicans was also observed as AN patients undergo therapeutic refeedings. Fungal species 

were identified in the guts of AN patients and health control (HC) by sequencing the ITS1 amplicons. 

Statistical analyses with the number of species and Chao-1 index in each sample (AN T1 vs AN T2 vs HC) 

revealed that the fungal diversity in AN patients is lower compared to health controls. These findings 

provide evidence that intestinal fungi play roles in AN. Further investigation will enable us to determine 

the roles of the gut fungi in symptom development associated with patients with AN.
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SS1-3

Functional Diversity of the Lactic Acid Bacteria

Wilhelm H. Holzapfel*, Soyoung Park, Haryung Park, Hyunjoon Park and Yosep Ji

Advanced Green Energy and Environment Institute (AGEE), Handong Global University, 

Pohang 37554, Republic of Korea

Being a major group of the Gram-positive phylum Firmicutes, the lactic acid bacteria (LAB) are a 

heterogeneous group of catalase-negative bacteria presently comprising six families and more than 36 

genera. Generally considered to be fastidious, representatives of the LAB are found in widely diverse 

ecosystems thereby reflecting their ability to tolerate and/or adapt to extreme conditions of pH, salinity, 

chemical preservatives, gastro-intestinal stress conditions, and to relatively extreme temperature 

maxima and minima. Widely varying factors, related, e.g., to the niche, substrate, and specific physico- 

chemical conditions may determine whether their activities are beneficial, detrimental or neutral. 

Thanks to their historical association with and their positive role in traditional food fermentations, the 

perceptions of the LAB are generally positive. Such perceptions are also backed-up by proposed 

beneficial health effects of specific LAB strains. Although genera such as Streptococcus also harbour 

some typical human and animal pathogens, this is contrasted by beneficial species within the same 

genus such as Streptococcus thermophilus, a species of great industrial importance. Understanding 

mechanisms basic to their beneficial interactions in the gastro-intestinal tract (GIT) has become a major 

challenge. Some of the key issues also relate to the precise (functional) identification of a beneficial 

strain, not only on species level. This is complicated by the fact that the genus Lactobacillus, the most 

important among all LAB genera, is considered to be polyphyletic and comprises around 200 species! 

Strains of Lactobacillus plantarum (genome size > 3 million bp) may be found in and are adapted to widely 

diverse ecosystems ranging from various food and feed fermentations to the GIT of humans and animals. 

The species Lactobacillus rhamnosus and Lactobacillus casei/paracasei are adapted to the GIT, and have 

gained wide recognition, probably as a result of extensive research and reports on beneficial strains such 

as Lb. rhamnosus GG (LGG) and Lb. paracasei strain Shirota. A comparatively wide ecological distribution 

has been recorded for Lactobacilus sakei, a most interesting but hitherto neglected species, with a much 

smaller genome size (≤ 2 million bp). Realisation of the importance of intra-species diversity of strains 

has prompted developments towards improved selection procedures, and has necessitated the search 

for specific functional genes by which potentially valuable strains may be characterised for biotechnical 

applications.
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SS1-4

Gut Microbiome in Animal Metabolism and Immunity

Won-Jae Lee

National Creative Research Initiative Center for Hologenomics & Department of Biological Sciences, 

Seoul National University, Seoul 08826, Republic of Korea

All metazoan guts have evolved to form a strategic alliance with indigenous microbiota. This 

evolutionarily-conserved mutualistic phenomenon has long-believed to be achieved by fine-tuned 

molecular interactions between the host and its microbiota. A corollary to the necessity of a commensal 

microbiota for host physiological homeostasis is that failure to achieve balanced host-microbe 

interactions may result in pathophysiological consequences for the host. In fact, it has been observed 

that altered community structure of gut microbiota is likely to be associated with metabolic and/or 

inflammatory diseases such as obesity, diabetes, and inflammatory bowel diseases. However, the lack of 

understanding of critical genes in the microbiome and host genomes makes it difficult to explain the 

exact mechanism by which the gut microbiota impacts host health. The research on this issue has been 

hampered mainly by technical difficulties associated with in-depth integrated genetic analysis of both the 

microbes and host. To overcome these limitations, we have developed the combination of Drosophila 

and its commensal microbiota as a genetic model of host-microbe interaction which enabled us to 

perform a simultaneous genetic analysis of both host and microbe in an in vivo interacting condition. 

Using this Drosophila-microbiota in vivo interacting model system, we could identify commensal 

microbiomes involved in host development as well as bacterial microbiome involved in gut inflammation. 

The straightforward simplicity of Drosophila-microbiota model system will provide a novel insight into 

the underlying mechanistic events to advance our knowledge in more complex vertebrate models, which 

will hopefully elucidate the unexpected roles of the microbiome in animal health and diseases.





Scientific Session 2



2016 mBiome International Conference

16 | www.msk.or.kr

SS2-1

Multi-tRNA Synthetase Complex as a Regulator of Immune 

Responses to Infection

Myung Hee Kim

Metabolic Regulation Research Center, KRIBB, Daejeon 34141, Republic of Korea

Aminoacyl-tRNA synthetases (ARSs) are essential for the catalysis of aminoacylation and thereby 

ensure high-fidelity protein synthesis; thus, the catalytic domains of ARSs are highly conserved 

throughout the three kingdoms. Cytoplasmic ARSs have undergone substantial changes during the 

evolution of higher eukaryotes, including the addition of new domains with unique structural 

characteristics that are neither part of the enzymatic core nor present in prokaryotic homologs. Notably, 

these appended regions are associated with a broad range of biological functions; thus, ARSs have 

emerged as a new class of regulatory proteins with roles beyond protein synthesis. The activity of many 

ARSs in higher eukaryotes appears to be regulated by their presence in a cytoplasmic depot system called 

the ‘multi-tRNA synthetase complex, MSC’.

The innate immune response is the first line of defense during the early phase of infection. Antiviral 

signaling is an essential cellular process that has evolved to respond to viral infection, and ultimately 

leads to induction of type I interferons and other antiviral molecules. These signaling pathways are finely 

tuned by positive and negative regulatory mechanisms, which control antiviral responses through a 

complex network of proteins.

We hypothesized that the MSC might be involved in the regulation of additional immune responses 

that specifically target viral infection. We found that one of the MSC components, EPRS, protected MAVS 

from its negative regulator PCBP2 via infection-specific modification and thereby facilitated the induction 

of antiviral innate immune responses. Thus, the MSC, which can respond rapidly to stress conditions 

without the need to activate gene transcription or protein synthesis, might act as an immunoregulatory 

system directed against viral infection.
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SS2-2

Analysis of Tomato Rhizosphere Microbiome and 

Metagenome to Enhance Tomato Health and Growth

Seon-Woo Lee
1
* and Jihyun F. Kim

2

1
Department of Applied Bioscience, Dong-A University, Republic of Korea 

2
Department of Systems Microbiology, Yonsei University, Republic of Korea

The dominant members of the soil and rhizosphere microorganisms have not been readily cultured 

on standard medium. Therefore, the majority of soil microorganisms have not been characterized for 

their beneficial interaction with plants. Plant disease occurrence is often affected by environmental 

factors, in addition to the susceptibility of a plant host and the virulence of a pathogen. Although a 

number of environmental factors are involved in plant disease occurrence, microbiota that inhabits 

plant rhizosphere or soils may also contribute to plant disease development and plant resistance. We 

used a tomato plant and bacterial wilt of tomato as a model system to study the effect of rhizosphere 

microbiome for plant disease development. Bacterial wilt caused by Ralstonia solanacearum is 

significantly influenced by soil conditions of plant rhizosphere, probably by microbiota. We investigated 

the microbial communities and whole metagenome of tomato rhizosphere using two different tomato 

cultivars, Hawaii7996 as a bacterial wilt resistant cultivar and Moneymaker as a bacterial wilt susceptible 

cultivar. Artificial disruption of microbiota by switching host plants resulted in the altered disease 

progress in tomato cultivars, suggesting that microbiome function in the plant rhizosphere may play a 

pivotal role in controlling the incidence or severity of bacterial wilt. Furthermore, de novo assembly 

of the metagenome data and taxonomic scaffolding suggested that the uncultured bacterium of 

Flavobacteriacea may play an important role for bacterial wilt resistance in the rhizosphere of resistant 

tomato cultivar. In addition, several bacterial isolates of the genus Flavobacterium were selected from 

tomato rhizosphere with remarkable activity for plant growth promotion. Our result suggested that the 

uncultured bacterium of Flavobacteriacea may play an important role for bacterial wilt resistance in the 

rhizosphere of resistant tomato cultivar.
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SS2-3

Systematic Functional Genetic Analysis of Fungal Signaling 

Networks

Yong-Sun Bahn

Department of Biotechnology, Yonsei University, Seoul 03722, Republic of Korea

Human fungal pathogens, including Cryptococcus neoformans, Aspergillus fumigatus, and Candida 

albicans, cause life-threatening systemic mycoses in humans and yet the signaling networks governing 

the fungal pathogenicity still remains elusive. To comprehensively understand the fungal signaling 

networks, here we constructed a high-quality library of more than 550 signature-tagged gene-deletion 

strains through homologous recombination methods for 155 putative transcription factor and 114 

kinase genes in C. neoformans and examined their in vitro and in vivo phenotypic traits under 32 

distinct growth conditions. This high-functional-coverage phenome analysis uncovered myriad novel 

transcription factors and kinases, which play critical roles in growth, differentiation, stress responses, 

antifungal drug resistance, and virulence. Large-scale virulence and infectivity assays in insect and mouse 

host models identified 45 transcription factors and 63 kinases that are critical for pathogenicity. These 

pathogenicity-related transcription factors and kinases are involved in the following biological functions: 

growth and the cell cycle, nutrient metabolism, the stress response and adaptation, cell signalling, cell 

polarity and morphology, vacuole trafficking, tRNA modification, and other previously unknown 

functions. The genotypic and phenotypic data for each transcription factor and kinase are all publicly 

available in the C. neoformans transcription factor phenome database (http://tf.cryptococcus.org) and 

kinase phenome database (http://kinase.cryptococcus.org), respectively. In conclusion, our phenome- 

based functional analyses of the C. neoformans transcription factor and kinase mutant libraries provide 

key insights into regulatory networks of basidiomycetous fungi as well as the ubiquitous human fungal 

pathogen.
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TLS-1

NGS Platforms for the Analysis of Gut Microbiome

Young-Do Nam

Research Group of Gut Microbiome, Division of Nutrition and Metabolism Research, Korea Food Research Institute

After the HGP, Human Microbiome Project (HMP) was initiated to fill a gap between our current 

understanding derived from HGP and actual physiological phenomenon not regulated by human but 

microbes and HMP created a new view of ourselves as ‘super-organisms’ consisting of a human host and 

thousands of microbial symbionts. Human gut microbiota plays important roles in harvesting energy 

from the diet, stimulating the proliferation of the intestinal epithelium, developing the immune system, 

and regulating fat storage in the host. In addition, numerous diseases, including type 1 & 2 diabetes 

(T1 & T2D), inflammatory bowel disease (IBD), and gastric and colonic cancers, have been shown to be 

linked to dysbiosis of gut microbial communities. The shape of gut microbiota is mainly influenced by 

host genotype and diet style and Korean individuals have unique features in these two factors. Therefore, 

it is obviously assumed that the characteristics of Korean gut microbiota are differed from that of foreign 

populations.

Recent advances of sequencing technology have been made more comprehensive analysis of 

microbiomes in various environments. However, there are some issues in the analysis of microbial 

diversity with these next generation sequencing (NGS) technologies. Before the analysis of Korean gut 

microbiome, NGS platform, target regions of marker gene, and databases for microbial identification 

should be evaluated. Therefore, we report the recent results of Korean gut microbiota analyzed with 

three types of NGS platforms covering different variable regions of 16S rDNA gene.
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TLS-2

Principles of Molecular Phylogeny

Hana Yi

School of Biosystem and Biomedical Science, Korea University

Molecular phylogeny is a science that reveals the evolutionary relationship of organisms or genes 

based on sequence information. Originally phylogenetics was developed for taxonomy and evolution 

studies. With the advancement of sequencing technology and analytic programs, it is now widely used in 

biological fields. From single gene identification to genome comparison, molecular phylogenetic tools 

are what makes it possible. Through molecular phylogenetic studies, the sequence of evolutionary 

events are restored and the results are depicted as phylogenetic trees. The evolutionary information 

contained on the branches allows you to organize your data in a natural and meaningful way. In other 

words, phylogenetic tree serves as a navigation map to help us navigate the ocean of sequence 

information. The problem is that phylogenetic analysis is a very complicated process. Phylogenetic 

datasets are made up of many different species, each of which have different mutation patterns and 

rates. Thus, various evolutionary models and probabilistic methods should be considered for a single 

phylogenetic tree. Currently, multitude of tree inferring methods and software are used to estimate 

evolutionary pathway. Distance, parsimony, likelihood, and Bayesian methods are the most commonly 

used methods. There is no one right way to approach all phylogenetic problems and depict the true tree. 

To choose the analytical method that fits our data and research objectives, we must know the principles 

and the advantages and disadvantages of the various methods. Here, the lecture is meant to provide 

general introduction to phylogenetic analyses of sequence data. In particular, the language of phylogeny 

and the main methods for tree inference will be described.
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TLS-3

Data Visualization with Statistic Analysis: 

A Wise Investment in Your Future

Tae Kwon Lee

Department of Environmental Engineering, Yonsei University

With any data in the experiment there is potential for great opportunity, but the researcher are 

challenged when it comes to finding a considerable observance. For example, how can we use these 

data to improve our interpretation? Which factor mainly associated with different treatments or 

environmental conditions? 

Data visualization with statistical analysis can help to identify areas that need attention or 

improvement for further analysis or experiment design. Because of the way the human brain processes 

information, using charts or graphs to visualize complex data is easier than staring over excel 

spreadsheets. Trying the classify data into commonly known patterns is a tremendous help to have a 

lot of back up theory for facing the dataset differently. Altogether data visualization with statistical 

analysis is a quick, easy way to convey concept in a universal manner and you can perform the 

experiment with different scenarios by making slight adjustments. 

This short technical course is intended to be a help in getting to grips with the powerful statistical and 

visualization program called in R. Using a few examples with R script and graphs for statistical difference 

between multiple samples or groups, researcher will be able to find the basic R script you need here 

and copy/paste them into R to get going. Thus, researcher can stand alone in data management, 

visualization and analysis using R for the improvement of their research project.



Poster
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M001

A Novel CAP-Glycine Protein is Involved in Stress Response and 

Virulence in Human Meningoencephalitis Fungi

Kyung-Tae Lee, Li Li Wang, Kwang-Woo Jung and Yong-Sun Bahn*

Department of Biotechnology, College of Life Science and Biotechnology, Yonsei University

Microtubules are involved in mechanical support, cytoplasmic organization as well as in a number of cellular 

processes by interacting with diverse microtubule-associated proteins. A common feature of these proteins is the 

presence of a cytoskeleton-associated protein-glycine-rich (CAP-Gly) domain, which is evolutionarily conserved and 

generally considered to bind to alpha-Tubulin to regulate functions of microtubules. In this study, we identified five 

CAP-Gly proteins encoding genes in C. neoformans. Among these, Cgp1 has a unique domain structure that has not 

been reported before in other eukaryotes. Supporting the role of Cpg1 in microtubule-related functions, deletion or 

overexpression of CGP1 alters cellular susceptibility to thiabendazole, a microtubule destabilizer and Cgp1 appears 

to be co-localized with cytoplasmic microtubules by interacting with tubulins. Related to the cellular functions of 

microtubules, Cgp1 also governs maintenance of membrane stability and genotoxic stress responses. Furthermore, 

we demonstrate that Cgp1 uniquely regulates sexual differentiation of C. neoformans with distinct roles in the early 

and late stage of mating. Finally, the cgp1Δ mutant is attenuated in virulence. In conclusion, this novel CAP-Gly 

protein, Cgp1, has pleotropic roles in regulating growth, stress responses, differentiation and pathogenicity of C. 

neoformans.

[This work was supported by grants from MEST and MAFRA.]

M002

Analysis of the Rhizosphere Microbiome of Tomato Cultivars that are 

Resistant or Susceptible to Bacterial Wilt

Min-Jung Kwak1, Jidam Lee1, Ju Yeon Song1, Seon-Woo Lee2 and Jihyun F. Kim1*

1
Department of Systems Biology, Yonsei University

2
Department of Applied Biology, Dong-A University

Bacterial wilt is a severe plant disease caused by the soil-borne bacterium Ralstonia solanacearum. We initiated 

a whole metagenomic analysis of the rhizosphere communities of two tomato cultivars that are resistant or 

susceptible to bacterial wilt. Hawaii 7996 is resistant to the disease, while Moneymaker is susceptible. Taxonomic 

analysis of the 16S rDNA reads, which have been extracted from the whole metagenome data using blastn against 

the SILVA database, revealed that the proportion of Flavobacteriia is higher in the rhizosphere of Hawaii 7996 than 

in the rhizosphere of Moneymaker, whereas the proportion of Betaproteobacteria is higher in Moneymaker than in 

Hawaii 7996. Through scaffold binning, we were able to reconstruct the genome of a novel uncultured 

Flavobacteriaceae bacterium from the metagenomic sequences of Hawaii 7996. Based on the genome information, 

we successfully isolated the corresponding bacterium and are evaluating if it contributes to the disease resistance. 

Our results demonstrate that the rhizosphere community structure and gene repertoire are different between 

wilt-resistant and -susceptible plants, and suggest that a specific taxon may influence the plant resistance against 

the wilt pathogen.

[Financial support from the National Research Foundation (NRF-2011-0017670 and NRF-2014M3C9A33068822), 

the Strategic Initiative for Microbiomes in Agriculture and Food, and BK21 PLUS]
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Symbiosis between Pathogenic Bacteria and Fungus in Rice

Boknam Jung1, Jungwook Park2, Namgyu Kim2, Taiying Li1, Soyeon Kim1, Jinnyun Kim2, Inyoung Kim2, 

Yoonhee Kang
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, Ki-Hoon Yun

1
, Younghae Choi

1
, Hyun-Hee Lee

2
, Young Su Seo

2
 and Jungkwan Lee

1
*

1
Department of Applied Biology, Dong-A University

2
Department of Microbiology, Pusan National University

Fusarium graminearum and Burkholderia glumae cause similar disease symptoms on rice heads. Here we showed 

that two pathogens are often co-isolated from rice and F. graminearum is resistant to toxoflavin produced by B. 

glumae. We have tried to elucidate the resistant mechanism of F. graminearum against toxoflavin and interaction 

between the two pathogens in nature. F. graminearum carries toxoflavin resistance as accumulating lipid in 

fungal cells. Toxoflavin treatment to F. graminearum increased production of both conidia and trichothecene. 

Co-cultivation of two pathogens also resulted in increased conidia production of F. graminearum and B. glumae cells 

attached to fungal conidia. Chemotaxis analysis showed that bacteria cells moved toward the fungal culture. The 

physical attachment protected bacterium cells from UV and allowed the bacterium to be air-borne. Disease severity 

on rice heads was significantly increased by co-inoculation rather than single inoculation. These results suggested 

that coexistence of the two pathogens in rice provides mutual benefits to both pathogens for survival and dispersal.

M004

Lkh1, a Novel Positive Regulator of CDK Inhibitor Rum1, Regulates 

G1/S Progression in Fission Yeast

Soo Jeong Kwon, Songju Shin, Jae Ho Song and Hee-Moon Park*

Department of Microbiology & Molecular Biology, College of Bioscience & Biotechnology, Chungnam National University

The fission yeast LAMMER kinase, Lkh1, regulates the G1/S progression by phosphorylating Thr110 of Rum1, 

which acts as an inhibitor of the cyclin-dependent kinase Cdc2. Our previous result from in vitro kinase assay with 

wild type and T110A mutant form of Rum1 indicated the multiple phosphorylation of Rum1 by Lkh1. The amino acid 

residue S129 was identified as an additional Lkh1-dependent phosphorylation site on Rum1 by the phosphoprotein 

analysis using Rum1T110A. When the effects of single and double mutation of T110A and/or S129A were tested, the 

T110A mutation exerted stronger effect on the Lkh1-dependent phosphorylation than S129A. It was suggested that 

phosphorylation mechanism of Rum1 is likely to be processive multiphosphorylation as the case of Sic1, a 

homologue of Rum1 in S. cerevisiae. Kinase assay, however, revealed that phosphorylation on S129 is dependent on 

T110, and suggested the existence additional phosphorylation site(s). When Cdc2 inhibitor assay was performed, 

phospho-mimic forms of Rum1 exhibited increased inhibitor activity than wild type. Especially, inhibitor activity of 

Rum1T110E/S129E was higher than wild type as well as Rum1T110E. Pull down assay with Rum1 mutants and Cdc2 

revealed that Lkh1-dependent phosphorylation on Rum1 does not affect its affinity to Cdc2. Analysis with NetPhosK 

1.0 indicated a putative Lkh1-dependent phosphorylation residue on Rum1, S192.
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M005

Impact of Candida albicans LAMMER Kinase CaKns1 on Hyphal 

Growth and Cell Wall Composition

Joo-Yeon Lim, Yun-Hee Park and Hee-Moon Park*

Department of Microbiology & Molecular Biology, College of Bioscience & Biotechnology, Chungnam National University

From yeasts to animal, the LAMMER kinase, which possess “EHLAMMERILG” motif in C-terminus, has 

dual-specificity kinase activity and autophosphorylation activity. In fungi, LAMMER kinase is known to interact with 

splicing factor, SR protein (Saccharomyces cerevisiae), to regulate flocculation, adhesive growth and cell cycle 

(Schizosacchromyces pombe) and to modulate developmental stages from vegetative growth to asexual and sexual 

stage (Aspergillus nidulans). In opportunistic pathogen Candida albicans, we constructed CaKNS1 deletion strains 

and observed phenotypes. Disruption of CaKNS1 showed defects in hyphal growth, which is a key virulence factor. 

While control strain showed wrinkled central region and peripheral filaments, the deletion strain showed different 

phenotypes on solid hypha-inducing media: expanded central wrinkled region and specifically reduced peripheral 

filaments. The cells cultured in spider broth showed swelling, uneven width and constriction. Also, the deletion 

strains showed increased susceptibility to cell wall stresses and highly stained at buds with calcofluor white. We then 

investigated whether the defect is associated with expression of hyphal-related genes: CBK1(Ser/Thr kinase of cell 

wall integrity pathway), CRZ1(Transcription factor in maintenance of membrane integrity), HGC1(G1 cyclin-related 

protein) and GSC1(beta-1,3-glucan synthase subunit). qRT-PCR analysis revealed that all of the tested genes were 

down-regulated in deletion strain.

M006

Genomic Analysis of the Extremely Halophilic Archaeon 

Halobacterium noricense CBA1132 Isolated from Solar Salt

Joon Yong Kim
1
, Hye Seon Song

1,2
, Yeon Bee Kim

1,2
, Joseph Kwon

1
, Jin-Kyu Rhee

2
, Hak-Jong Choi

3
 and 

Seong Woon Roh1*

1
Biological Disaster Analysis Group, Korea Basic Science Institute

2
Department of Food Science and Engineering, Ewha Womans University

3
Microbiology and Functionality Research Group, World Institute of Kimchi

The extremely halophilic archaeon Halobacterium noricense is a member of the genus Halobacterium. Strain 

CBA1132 (= KCCM 43183, JCM 31150) was isolated from solar salt. The genome of strain CBA1132 assembled with 

4 contigs, including three rRNA genes, 44 tRNA genes, and 3,208 open reading frames. Strain CBA1132 had nine 

putative CRISPRs and the genome contained genes encoding metal resistance determinants: copper-translocating 

P-type ATPase (CtpA), arsenical pump-driving ATPase (ArsA), arsenate reductase (ArsC), and arsenical resistance 

operon repressor (ArsR). Strain CBA1132 was related to Halobacterium noricense, with 99.2% 16S rRNA gene 

sequence similarity. Based on the comparative genomic analysis, strain CBA1132 has distinctly evolved; moreover, 

essential genes related to nitrogen metabolism were only detected in the genome of strain CBA1132 among the 

reported genomes in the genus Halobacterium. This genome sequence of Halobacterium noricense CBA1132 may 

be of use in future molecular biological studies.
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M007

Identification and Distribution of Microorganisms Isolated from the 

Billemot Cave in Jeju

Soon Jae Im, Kyung Hu Lee, Dae-Ju Oh, Jong-Chul Lee, Kyoung Sik Yang, Mawo Ko, Mi Hee Ko, 

Chang Sook Kim and Doseung Lee*

Jeju Biodiversity Research Institute, Jeju Technopark

The Billemot cave is located in Aewol, Jeju is known as the longest lava tunnels with total length of 11,749 m in 

Korea that is designated natural monument No. 342. The cave features rather tangled shape of peripheral caves. 

There are stalactite, siliceous sinter, lava hills, stone pillars and lava tree moulds. Therefore, we investigated the 

microbial ecosystem of lava tunnels, which is known to constitute a unique and different ecosystem compared 

with general soil environment. Microorganisms were isolated from the Billemot cave and identified by 16S rRNA 

gene sequence analysis. Classification of microorganisms in Billemot cave were composed of 28 strains and the 

predominant species were Bacillus pseudomycoides (10.7%), Bacillus mycoides (10.7%), Streptomyces amritsarensis 

(7.1%), Streptomyces cirratus (7.1%), Paenibacillus endophyticus (7.1%), Pseudogulbenkiania subflava (3.6%), 

Streptomyces rhizophilus (3.6%), Bacillus cytotoxicus (3.6%), Bacillus panaciterrae (3.6%), Bacillus acidiceler (3.6%), 

Kitasatospora paracochleata (3.6%), Ramlibacter tataouinensis (3.6%), Pseudomonas flavescens (3.6%), Streptomyces 

echinatus (3.6%), Pseudomonas yamanorum (3.6%), Bacillus cereus (3.6%), Serratia marcescens (3.6%), Streptomyces 

gardneri (3.6%), Caulobacter mirabilis (3.6%), Paenibacillus pectinilyticus (3.6%), and Streptomyces nojiriensis (3.6%).

M008

Genomic Analysis of Vulcanisaeta thermophila Type Strain CBA1501T 

Isolated from Solfataric Soil

Joon Yong Kim1, Hye Seon Song1,2, Yeon Bee Kim1,2, Joseph Kwon1, Jin-Kyu Rhee2 and Seong Woon Roh1*

1
Biological Disaster Analysis Group, Korea Basic Science Institute

2
Department of Food Science and Engineering, Ewha Womans University

Hyperthermophilic enzymes are stable and active at high temperatures of >70°C (Vieille et al., 1996). These 

enzymes can be studied using model systems to elucidate enzyme mechanisms and evolution of proteins stable at 

high temperatures and to determine the higher temperature limit for enzyme stability (Vieille and Zeikus, 2001). In 

a previous study, V. thermophila CBA1501T (=ATCC BAA-2415T =JCM 17228T) was isolated from solfataric soil in the 

Republic of the Philippines. It was found to grow at 75–90°C, pH 4.0–6.0, and 0–1.0% (w/v) NaCl, with optimal 

growth at 85°C, pH 5.0, and 0% (w/v) NaCl. Here, a genome sequence of V. thermophila CBA1501T has been reported 

and information of hyperthermophilic enzymes of high biotechnological value has been provided. The draft genome 

sequence of V. thermophila CBA1501T was 2,022,594 bp in length, with a G+C content of 49.1 mol % in 10 contigs. 

The largest contig was 791,731 bp long, and the N50 value was 634,758 bp. The genome was found to contain 2170 

CDSs, one 16S-23S-5S rRNA gene operon, and 41 tRNA genes. V. thermophila CBA1501T had lesser than 73% 

orthoANI values with all of the related strains in the genus Vulcanisaeta. The information provided here is useful as 

the genome of V. thermophila CBA1501T will provide insights into the metabolism of hyperthermophilic archaea and 

aid in identifying opportunities for biotechnological applications of novel hyperthermophilic enzymes.
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M009

Identification and Distribution of Microorganisms Isolated from the 

Dangcheomul Cave in Jeju

Soon Jae Im, Kyung Hu Lee, Dae-Ju Oh, Jong-Chul Lee, Kyoung Sik Yang, Mawo Ko, Mi Hee Ko, 

Chang Sook Kim and Doseung Lee*

Jeju Biodiversity Research Institute, Jeju Technopark

The Dangcheomul lava cave is designated as a natural monument No. 384 belonging to the Geomunoreum lava 

tube system in the northeastern part of Jeju Island. The Dangcheomul cave is a lava tube estimated to have been 

formed some 320,000 years ago due to volcanic activity; it is located some 3 km underground. In this study, we 

investigated the microbial ecosystem of lava tube, which is known to constitute a unique and different ecosystem 

compared with general soil environment. Microorganisms were isolated from samples of collected in the 

Dangcheomul cave that identified by 16S rRNA gene sequence analysis. Classification of microorganisms in the 

Dangcheomul cave were composed of 15 strains and the predominant species were Ralstonia insidiosa (20%), 

Paenibacillus endophyticus (13.3%), Arthrobacter nicotinovorans (6.7%), Asticcacaulis endophyticus (6.7%), 

Brevibacterium frigoritolerans (6.7%), Hephaestia caeni (6.7%), Ochrobactrum pituitosum (6.7%), Oerskovia 

paurometabola (6.7%), Pseudomonas yamanorum (6.7%), Sphingomonas echinoides (6.7%), Streptomyces 

cinereoruber (6.7%), and Streptomyces polychromogenes (6.7%).

M010

Genome Sequence of a Commensal Bacterium, Enterococcus faecalis 

CBA7120, Isolated from a Korean Fecal Sample

Joon Yong Kim1, Hye Seon Song1,2, Yeon Bee Kim1,2, Joseph Kwon1, Jin-Kyu Rhee2, Young-Do Nam3 and 

Seong Woon Roh1*

1
Biological Disaster Analysis Group, Korea Basic Science Institute

2
Department of Food Science and Engineering, Ewha Womans University

3
Research Group of Gut Microbiome, Korea Food Research Institute

Enterococcus faecalis, the type strain of the genus Enterococcus, is not only a commensal bacterium in the 

gastrointestinal tract in vertebrates and invertebrates, but also causes serious disease as an opportunistic 

pathogen. To date, genome sequences have been published for over four hundred E. faecalis strains; however, 

pathogenicity of these microbes remains complicated. To increase our knowledge of E. faecalis virulence factors, we 

isolated strain CBA7120 from the feces of an 81-year-old female from the Republic of Korea and performed a 

comparative genomic analysis. The genome sequence of E. faecalis CBA7120 is 3,134,087 bp in length, with a G+C 

content of 37.35 mol%, and is comprised of 4 contigs with an N50 value of 2,922,046 bp. The genome showed high 

similarity with other strains of E. faecalis, including OG1RF, T13, 12107 and T20, based on OrthoANI values. Strain 

CBA7120 contains 374 pan-genome orthologous groups (POGs) as singletons, including “Phages, Prophages, 

Transposable elements, Plasmids,” “Carbohydrates,” “DNA metabolism,” and “Virulence, Disease and Defense” 

subsystems. Genes related to multidrug resistance efflux pumps were annotated in the genome. The comparative 

genomic analysis of E. faecalis strains presented in this study was performed using a variety of analysis methods and 

will facilitate future identification of hypothetical proteins.



Poster

www.msk.or.kr | 29

M011

Characterization and Genome Sequencing of Two Fusarium fujikuroi 

Isolates Obtained from Rice in Korea

Hee-Kyoung Kim, Da-Woon Kim and Sung-Hwan Yun*

Soonchunhyang University

Several species belonging to the Fusarium fujikuroi species complex are known to be commonly associated with 

rice, not only causing serious diseases, but also producing fumonisins (FB), gibberellins, carotenoids, beauvericin, a 

group of mycotoxins harmful to animals and humans. To characterize the population structure and to analyze the 

pathogenesis-related mechanisms of airborne fungal pathogens present in rice paddy fields in Korea, we have 

focused on the air-borne fungal species belonging to Fusarium. In addition, we found two isolates (B14 and B20) of 

F. fujikuroi that caused serious symptoms in rice with different pathogenesis mechanisms. We sequenced the 

genomes of theses isolates using the Illumina and TSLR (TruSeq Synthetic Long-Read) technologies, and were able to 

assemble the sequence reads into 12 chromosomal scaffolds along with 41 (12,328 draft CDS) for B14, and into 318 

scaffolds for B20. Further bioinformatics and functional genomics analyses are in progress. In addition, we 

generated targeted gene deletion mutants for 14 genes involved in conidiation to determine their functions in 

conidiation and pathogenicity on rice. Quantitative real-time PCR revealed that these genes were expressed 

constitutively under both asexual sporulation and rice.

M012

Comparison of Enterococcus spp. Growth Characteristics with 

Different Culture Medium Components

Jongbin Park1, Gwi-Deuk Jin2 and Eun Bae Kim3*

1
Department of Animal Life System, College of Animal Life Sciences, Kangwon National University

2
Department of Animal Life Science, College of Animal Life Sciences, Kangwon National University
3
Division of Applied Animal Science, College of Animal Life Sciences, Kangwon National University

Enterococcus species are lactic acid bacteria frequently found in food/feed and human/animal guts. They are 

regarded as either commensal bacteria or sometimes pathogens. Common researches reported that Enterococcus 

faecium, Enterococcus faecalis species were significantly detected in chicken feces and carcasses than other 

livestock. So, we designed different culture medium for Enterococcus spp. using different extract. We bought 

several meats (Chicken, Beef, Pork) in local markets, and making broth by hot water extraction. Then, mixed with 

MRS broth (Non-animal). Several species (Enterococcus faecium, Enterococcus faecalis, Lactobacillus salivarius) 

were inoculated in the different culture medium and measured optical density absorbance per three hours until 

24hours for their growth differences. The results shows that there were no significant differences among the 

treatments. This research showed that there are no correlation between livestock components and Enterococcus 

spp.. Futher research, we research about differences feed composition among livestocks, also compare of their 

genome difference isolated.

[This study was supported by the Strategic Initiative for Microbiomes in Agriculture and Food, Republic of Korea 

(914005-04).]
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M013

Viroidomes in Different Chrysanthemum Cultivars

Hoseong Choi, Yeonhwa Jo and Won Kyong Cho*

Seoul National University

The chrysanthemum is a popular flower plant in the world and is also susceptible to various viruses and viroids. 

Two viroids: Chrysanthemum stunt viroid (CSVd) and Chrysanthemum chlorotic mottle viroid (CChMVd) are known 

to infect chrysanthemum plants leading to severe disease symptoms. In this study, we investigated genomes of two 

viroids (viroidomes) derived from diverse chrysanthemum cultivars. We obtained 50 different chrysanthemum 

cultivars in Korea and conducted RT-PCR using two viroid specific primers. Of them, 12 cultivars were infected by 

CSVd while 13 chrysanthemum cultivars were infected by CChMVd. Obtained PCR products were subjected to 

cloning followed by sanger sequencing. We obtained 105 variants from 271 clones for CSVd while 98 variants from 

a total of 116 clones were obtained for CchMVd. In addition, we generated consensus genome sequences for CSVd 

and CchMVd, respectively and examined single nucleotide variations (SNVs). Comparative sequence analysis 

revealed that several regions showing high level of sequence variations for two viroids. Taken together, our study is 

the comprehensive study of two viroidomes in different chrysanthemum cultivars.

M014

Application of High-Throughput Culturing Based on Cell-sorter 

Inoculation for Isolation of Brackish Water Bacterial Strains

Hyoung Tae Jeon, Ilnam Kang, Yeonjung Lim, Suhyun Kim and Jang-Cheon Cho*

Department of Biological Sciences, Inha University

High-Throughput-Culturing (HTC) based on dilution-to-extinction has been proven to be efficient in isolation of 

novel bacteria. In this study, HTC based on cell-sorter inoculation was applied to water samples collected off the 

Saemangeum Seawall to isolate novel bacterial strains. Brackish water samples inside of the seawall were collected 

in September 2015 and April 2016, and a seawater sample was collected in September 2016 from the outside of the 

seawall. Cells in water samples were sorted into 3 or 9 fractions using a FACS instrument, and were inoculated 

directly from the nozzle into low nutrient media aliquoted into multiwall plates, with a final cell density of 1 or 3 

cells/well. The number of inoculation wells were 864 per each sample. Culture plates were incubated at 18–20°C for 

7 weeks. After incubation, proportion of growth-positive (≥5 × 105 cells/ml) wells ranged between 10–23%. 

Phylogenetic analyses showed that seawater isolates included diverse phyla/classes such as Alphaproteobacteria, 

Betaproteobacteria, Gammaproteobacteria, Flavobacteriia and Verrucomicrobia. Brackish water isolates were also 

affiliated with diverse phyla/classes such as Alphaproteobacteria, Betaproteobacteria, Gammaproteobacteria, 

Bacteroidetes, Planctomycetes, Actinobacteria, and Verrucomicrobia, and included bacterial groups representing 

both marine and freshwater habitats.

[This work was supported by a grant from the Marine Biotechnology Program (PJT200620) funded by the MOF, 

Korea.]
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ContEst16S: an Algorithm that Identifies Contaminated Prokaryotic 

Genomes Using 16S rRNA Gene Sequences

Imchang Lee
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2
Inter-disciplinary Program in Bioinformatics, Seoul National University, 3ChunLab, Inc., Seoul National University 

Thanks to the recent advancement of DNA sequencing technology, the cost and time of prokaryotic genome 

sequencing have been dramatically decreased. It has repeatedly been reported that genome sequencing using 

high-throughput next generation sequencing is prone to contaminations due to its high depth of sequencing 

coverage unless the final assembly is completely finished. Even though a few bioinformatics tools were available to 

detect the potential contaminations, these are far from the perfection as they only used the protein-coding genes. 

Here we introduce a new algorithm, called ContEst16s, to detect likely contaminations using 16S rRNA genes from 

genome assemblies. We screened 69,745 prokaryotic genomes of the public database using the algorithm and 

found that 594 were contaminated by bacteria, human, and plants. Knowing out of the predicted contaminated 

genomes, 8% of genomes were not predicted by the existing protein-coding gene-based tool, which imply that both 

methods can be complementary. A web-based service of the algorithm is available at http://www.ezbiocloud.net/ 

tools/contest16s. 

[Supported by the National Science Foundation.]

M016

Influence of Menopause on Gut Microbiome in Mouse Model

Sungmi Choi1, Gir-Won Lee2, Su-Kyoung Shin3, Jae Kook Lee2 and Hana Yi1,2,4*
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Department of Public Health Sciences, Graduate School, Korea University

2
Institute for BioMaterials, Korea University

3
BK21PLUS Program in Embodiment: Health-Society Interaction, Department of Public Health Sciences, Graduate School, 

Korea University
4
School of Biosystem and Biomedical Science, Korea University

In the period of menopausal transition, the imbalance of estrogen increases the risk of obesity and recent studies 

have demonstrated that the change in the microbiome profile leads to increased obesity. In order to investigate the 

effects of estrogen level and diet on the composition of intestinal bacteria, we raised menopause-induced mouse 

model and the intestinal microbiome was surveyed. Ovariectomy-operated mice (OVX) and sham-operated control 

mice (SHAM) were prepared, and the half of the OVX and SHAM were provided with high-fat diet. The microbiome 

of gut was analyzed using 16S rRNA gene sequences. Prevotella and Clostridium were highly abundant in SHAM 

group fed with normal diet. In contrast, in the OVX group fed with normal diet, Bacteroides and Lactobacillus 

increased significantly. The menopause lowered alpha-diversity and the Firmicutes:Bacteroidetes ratio increased. 

The results demonstrated that estrogen-level might play important roles in microbiota maintenance. 

[This study supported by the Strategic Initiative for Microbiomes in Agriculture and Food, funded by Ministry of 

Agriculture, Food and Rural Affairs (916006-2), the Cooperative Research Program for Agricultural Science & 

Technology Development, Rural Development Administration (PJ010975), and the Basic Science Research 

Programs through the National Research Foundation of Korea funded by the Korea Ministry of Education 

(2015R1D1A1A01057527).]
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Exocyclic DNA Methyltransferases from Marine Bacterial Genomes

Junghee Kim, Junhak Lee, Jhun-Ahn Yang and Hyun-Myung Oh*

Department of Marine-Bio Convergence Science, Specialized Graduate School Science & Technology Convergence, 

Pukyong National University

 

DNA methylation is involved in a diversity of processes in bacteria, including maintenance of genome integrity 

and regulation of gene expression. CcrM, the DNA methyltransferase conserved in Alphaproteobacterial species, 

has N6-Adenine or N4-cytosine methyltransferase activities using S-adenosyl methionine as a co-substrate. Using 

single molecule real-time sequencing method (SMRT), methylation patterns of Celeribacter marinus IMCC12053 

and Novosphingobium pentaromativorans US6-1 were compared using Gibbs motif sampler program. Both 

strains have been observed to change adenosine of 5’-GANTC-3’ as N6-methyladenosine, and N4-cytosine of 

5’-CpG-3’ (IMCC12053) and 5’-GpC-3’ (US6-1) as N4-methylcytosine. Using phylogenetic analysis exocylic DNA 

methyltransferases from both of the species were chosen for cloning. In this study cloned exocyclic exocyclic DNA 

methylases are presented, and the potential use of novel type of CpG and GpC methylases in molecular biology and 

epigenetics.

M018

Complete Genome Analysis of Flavobacteriales Bacterium Strain 

UJ101 Isolated from Gut of a Crab Species

Jhung-Ahn Yang, Junhak Lee and Junghee Kim*

Department of Marine-Bio Convergence Science, Specialized Graduate School Science & Technology Convergence, 

Pukyong National University

The Flavobacteria have been reportedly accompanying major constituents of microbial niche amongst seawater, 

detritus, and planktonic and other organisms. Flavobacteriales bacterium strain UJ101 was isolated from a xanthid 

crab shell collected from East Sea of Korea. Here we report the complete genome sequence of strain UJ101 for the 

study of metabolic interaction between UJ101 and its host organism. Single molecule real-time technology (PacBio 

RSII) was used for the single circular chromosome that is 3,074,209 base pairs in length and the GC content was 

30.74%. The genome of UJ101 contains 2,698 ORFs with 46 tRNAs and 9 rRNAs genes. According to the annotated 

list of genes Embden–Meyerhof and pentose phosphate pathway is well conserved, but key enzymes of 

Entner-Douddoroff pathway were impaired. TCA and glyoxylate cycle were conserved while carbon fixation and one 

carbon metabolism were mostly lacking except formaldehyde dehydrogenase. UJ101 encodes degradation enzyme 

including 8 glycosyl transferases, 3 amylases, and 8 peptidases. Biosynthetic enzymes for lysine, tryptophan, 

phenylalanine, and tyrosine were also impaired. Alcohol and/or organic acid fermentation could not be expected.
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In vitro and In vivo Characterization of Antifungal Activity of 
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FK506 (tacrolimus) is an FDA-approved immunosuppressant used to prevent allograft rejections for patients who 

get organ transplants. It inhibits the calcineurin-NFAT pathway and early T cell activation to prevent the T cell 

proliferation by forming a complex with its binding protein, FKBP12. FK506 also possesses antifungal activity by 

inhibiting calcineurin, which is essential for virulence of several human pathogenic fungi. However, it cannot be used 

due to its immunosuppressive action. In this study, we analyzed the antifungal activity of 4 FK506 derivatives, 

9-deoxo-FK506, 9-deoxo-prolyl-FK506, 9-deoxo-31-O-demethyl FK506 and 31-O-demethly-FK506 that have lower 

immunosuppression activity than FK506. We performed various drug efficacy tests when treating derivatives to 

Candida albicans and Cryptococcus neoformans. To correlate the antifungal activities with immunosuppression 

activity in the 4 FK506 analogs, we also measured the level of T cell proliferation and elucidated the minimum drug 

concentration that could maximize the drug effects in safety-guaranteed condition. Considering the antifungal 

efficacy and immunosuppressive level, we selected the 9-deoxo-31-O-demethyl-FK506 as a final candidate. In 

future studies, we will further analyze the in vivo efficacy of the selected FK506 analog with or without co-treating 

commercial drugs against a wide variety of human fungal pathogens. *Correspondence to Y-S Bahn: ysbahn@yonsei.ac.kr

[Supported by MOTIE (N0001720)]

M020

HAMP Motif-containing Hybrid Histidine Kinase, Tco1, Modulates the 
Mitochondrial Functions in Cryptococcus neoformans

Jae-Hyung Jin, Yee-Seul So and Yong-Sun Bahn*

Department of Biotechnology, Yonsei University

In Cryptococcus neoformans, which causes a fatal cell periphery meningoencephalitis in both immunocompromised 

and immunocompetent individuals, the phosphorelay system has critical roles in controlling growth, differentiation, 

stress response, and virulence. The Cryptococcus phosphorelay system is composed of seven HHKs, named Tco1-7 

(Twocomponent proteins), a single essential Hpt1 protein Ypd1, and two RRs (Ssk1 and Skn7). Tco1 and Tco2 are two 

major HHKs in C. neoformans, playing both redundant and distinct roles. Tco1 contains multiple HAMP domains at 

the N-terminus and HK-RR domain at the C-terminus. In our previous study, we identified that Tco1 may have both 

positive and negative roles in controlling the HOG pathway. Here we perform a series of molecular and genetic 

studies on Tco1 HHK proteins in C. neoformans to address how extracellular environmental signals are sensed by 

intracellular HHKs. We analyze domain of the Tco1 HHK by constructing HAMP domain deleted strain (TCO1HAMPD) 

and HK-RR domain deleted strain (TCO1HK/RRD). So we characterize that HAMP domain is crucial for Tco1 functions 

in C. neoformans. Furthermore, we identify Tco1-interacting proteins by in vivo pull-down experiment. Through this 

analysis, we identify a number of putative Tco1-interacting partners. Among these, to support the mitochondrial 

localization of Tco1, a number of mitochondrial proteins have been identified as Tco1-interacting proteins.

[Supported by grants from MAFRA]
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M021

Unravelling of the TOR Signaling Pathway in Cryptococcus neoformans

Yee-Seul So1, Giuseppe Ianiri2, Alex Idnurm2 and Yong-Sun Bahn1*

1
Department of Biotechnology, Center for Fungal Pathogenesis, Yonsei University

2
Division of Cell Biology and Biophysics, School of Biological Sciences, University of Missouri-Kansas City, MO 64110, USA

Tor1 is a serine/threonine protein kinase that is widely conserved across eukaryotic species. Tor pathway was 

known as it has been implicated in regulating cellular responses to nutrients, including proliferation, translation, 

transcription, autophagy, and ribosome biogenesis. Here we identified two homologues of S. cerevisiae TOR, 

CNAG_06642 (TOR1) and CNAG_05220 (TLK1, TOR-like kinase 1), in Cryptococcus neoformans. Both TOR1 and TLK1 

has rapamycin binding domain but TLK1 has truncated form of that. To study the TOR1 signaling pathway, we 

attempted to construct the tor1Δ and tlk1Δ mutants. But we could construct only tlk1Δ mutant. So we confirmed 

the essentiality of TOR1 by using a promoter of copper transporter (CTR4) and diploid strain. As a result, TOR1 is an 

essential gene for viability in C. neoformans. Although we could not construct the tor1Δ mutant, we constructed 

TOR1 overexpression mutant using a promoter of histone H3 in C. neoformans. We found that Tor1 overexpression 

mutant was resistant to rapamycin but tlk1Δ did not affect to resistance of rapamycin. And we also identified that 

Tor1 is involved in response to diverse stresses including genotoxic stress, oxidative stress, thermo-stress, antifungal 

drug treatment, and production of melanin. Deletion mutant library of transcription factors in C. neoformans was 

screened to identify the downstream factors of Tor1. 

[This work was supported by MAFRA.]

M022

The Role of Bud32 in the Fungal Sterol Regulation

Eunji Jeong, Dongpil Lee, Dong-Gi Lee and Yong-Sun Bahn*

Department of Biotechnology, Yonsei University

Cryptococcus neoformans causes fatal fungal meningoencephalitis upon infection through the respiratory tract in 

humans. It is responsible for more than million infections and 600,000 deaths globally every year. Azoles are 

generally used for antifungal medication but only used for maintenance treatment of systemic cryptococcosis. 

Fluconazole inhibits the ergosterol biosynthesis pathway. In our previous study, we demonstrated that the bud32Δ 

mutants exhibited increased resistance to fluconazole treatment, indicating that Bud32 may play a role in regulation 

of the sterol metabolism. Nevertheless, the regulatory mechanism of Bud32 has not been elucidated. In this study, 

we constructed bud32Δ::BUD32 complemented strains to confirm the phenotypes of bud32∆ mutants. The 

complemented strains rescued the severe growth defects of bud32∆ mutants under various stress conditions. Also 

the fluconazole resistance of bud32∆ mutants disappeared in the complemented strains as a wild-type. 

Interestingly, we found that treatment of fluconazole induced the transcription level of the ergosterol biosynthetic 

genes (ERG2, ERG3, ERG5 and ERG11) in both wild-type and the complemented strains, but not in the bud32Δ 

mutants. Therefore, this study showed that Bud32 not only regulates sterol biosynthesis, but also plays pleiotropic 

roles in C. neoformans. *Corresponding to: Y-S Bahn (ysbahn@yonsei.ac.kr)

[This works was supported by NRF (No. 2015R1A2A1A15055687).]



Poster

www.msk.or.kr | 35

M023

Genomic Analysis of Geobacillus Strains and Their Potential 

Applications for Thermophilic Platform Host

Yong-Jik Lee1, Min-Kyu Park1, Sang-Jae Lee2, Sang-Jun Lee3 and Dong-Woo Lee1*

1
School of Applied Biosciences, Kyungpook National University

2
Major in Food Biotechnology, Silla University

3
Infection & Immunity Research Center, Korea Research Institute of Bioscience and Biotechnology

Geobacillus strains have attracted very considerable industrial interest because they serve as the toolbox of 

various thermostable enzymes including hydrolases and converting enzymes for sugars and lipids. A variety of 

Geobacillus strains belonging to the family Bacillaceae have been isolated from various thermal terrestrial, hot 

spring, oil reservoir and other thermal environments. Although members of Geobacillus show a high 16S rRNA 

sequence identity (>97%), their fermentative and metabolic features for carbohydrate utilization are variable. 

In light of this, the whole genome sequences of six Geobacillus strains (G. thermoleovorans KCTC3570, G. 

thermocatenulatus KCTC3921, G. subterraneus KCTC3922, G. caldoxylosilyticus CIC9, G. lituanicus N-3, G. 

stearothermophilus NUB36, and Aeribacillus palllidus CICa) were determined to assess their genotypic variations 

and phenotypic characteristics. Furthermore, we investigated their growth phenotypes together with 

bioinformatics-based analyses for carbohydrate utilization. Based on these data, we examined the potential 

feasibility of Geobacillus strains as the platform host to screen and to produce desirable industrial sugar enzymes. 

[Supported by grants from Agricultural Microbiome R&D Program]

M024

Grouping and Group Specific Genomic Features of 

Lactobacillus plantarum

Sook-Jung Choi1, Gwi-Deuk Jin1,2, In-Hwan You1,2, Jongbin Park1,3 and Eun Bae Kim1,2*

1
Laboratory of Designed Microbiota, College of Animal Life Sciences, Kangwon National University
2
Department of Animal Life Science, College of Animal Life Sciences, Kangwon National University
3
Department of Animal Life System, College of Animal Life Sciences, Kangwon National University 

L. plantarum is an industrially and medically important microorganism found in many fermented foods such as 

sauerkraut, pickles, kimchi, sourdough, cheese, and sausage.

Recently, as a major microorganism in the probiotic market, its importance as a Lactic Acid Bacterium (LAB) that 

helps the intestinal health has become more remarkable.

L. plantarum is a microorganism found in feces of humans or animals, or plants. Currently, there is no study of 

genome analysis by habitat.
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M025

Multiplex-PCR for 6 Species of Lactobacillus Detection

In-Hwan You1, Woo-Vin Jung2, Gwi-Deuk Jin1, Jongbin Park2, Soo-Jung Choi3 and EunBae Kim1,3*

1
Department of Animal Life Science, College of Animal Life Sciences, Kangwon National University
2
Department of Animal Life System, College of Animal Life Sciences, Kangwon National University

3
Laboratory of Designed Microbiota, College of Animal Life Sciences, Kangwon National University

Lactic acid bacteria are beneficial for the healthy gastrointestinal tract in human as well as animal. Lactobacillus 

is a core group of the lactic acid bacteria and most species of them are widely used as start culture and probiotics in 

commercially. But identification of lactobacillus species is not easy that they have similar 16S rRNA gene. In this 

study, we develop a multiplex polymerase chain reaction (PCR) primer set for the identification of six Lactobacillus 

species such as Lactobacillus acidophilus, Lactobacillus crispatus, Lactobacillus gallinarum, Lactobacillus gasseri, 

Lactobacillus jensenii, Lactobacillus helveticus using their specific gene. Clear identification of lactobacillus species 

will facilitate continued advances in lactic acid research and will application them to live stock in feed.

M026

Distinguish of Bacillus coagulans and Bacillus subtilis from Fermented 

Soy Bean Foods by Multiplex PCR Assay

Gwi-Deuk Jin
1
, Jihyun Won

2
 and EunBae Kim

1
*

1
Department of Animal Life Science, College of Animal Life Sciences, Kangwon National University

2
Institute of Animal Resources, College of Animal Life Sciences, Kangwon National University 

Bacillus coagulans and B. subtilis belong to Bacillus ssp., is forming spore bacteria Which are obtain lysis ezyme for 

protein and carbohydrate. Hence because ability, In South Korea livestock industry, they used Probioctics or feed 

additive. Its isolation important process probiotics of diversity. But they isolation to be in difficult. Because of their 

similar 16S rRNA gene. In to study development multiplex PCR isolate B. coagulans, B. subtilis which have 7TM 

receptor with intracellular metal dependent phosphohydrolase and endoglucanase gene from designed. Use this 

variety of Bacillus spp. obtained origin of soy bean fermented food from detection to B. coagulans, B. subtilis. 

Thought Multiplex PCR we effectively isolated from soybean paste, red pepper paste, cheonggukjang. In isolated 

only B. subtilis being soybean paste, red pepper paste. (40/47, 85.1%; 20/30, 66.6%) and No B. coagulans were 

found on the samples. Though the result, we isolated B. subtilis or B. coagulans in Soy bean food and which 

confirmed adjust Probiotics or feed additives.
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M027

Genomic Analysis of Klebsiella oxytoca Strain for Enhanced 

Production of 2,3-Butanediol as a Raw Material for Cosmetics

Jong Myoung Park and Hyohak Song*

Research and Development Center, GS Caltex Corporation 

Klebsiella oxytoca naturally produces a large amount of 2,3-butanediol (2,3-BD), especially 2R,3S-BD, a promising 

chemical for cosmetics. Provision of the complete genome sequence of K. oxytoca enabled the construction of 

genome-scale metabolic model of K. oxytoca and its in silico analyses. In this study, the in silico gene knockout 

simulation of K. oxytoca was carried out for 2R,3S rich-BD overproduction by inhibiting the formation of byproducts. 

Genomic analysis of K. oxytoca metabolism targeted the knockouts of ldhA and pflB genes with the criteria of 

maximization of 2,3-BD production and minimization of byproducts formation. The constructed K. oxytoca ΔldhA Δ

pflB strain showed higher 2R,3S rich-BD yields and higher final concentrations than those obtained from the 

wild-type and ΔldhA strains. The simulation results of genome-scale metabolic model showed that the agitation 

speed during 2,3-BD fermentation strongly affected cell growth and 2,3-BD synthesis. Then, we optimized the 

condition of fed-batch fermentation by investigating the effect of agitation speed and produced 113 g/L of 2R,3S 

rich-BD, with a yield of 0.45 g/g, and for the production of 2.1 g/L/h of 2R,3S rich-BD. 

[This work was supported by the Biochemical Industry Promoting Technology Development Project (No. 

10050407) funded by the Ministry of Trade, Industry & Energy (MOTIE, Korea).]

M028

Characterization of Klebsiella oxytoca Strain Based on Genomic 

Analysis and Evaluation of 2,3-butanediol Application for Cosmetics, 

Personal Cares, and Home Cares

Jong Myoung Park and Hyohak Song*

Research and Development Center, GS Caltex Corporation

The isolated K. oxytoca strain was characterized based on genomic comparison with K. pneumoniae strain. Most 

K. pneumoniae strains have been reported to synthesize large amounts of capsular polysaccharides (CPS) on their 

surface and exhibit virulence in humans, therefore, K. pneumoniae is classified as risk group (RG) 2. On the other 

hand, less such materials were detected on the cell surface of the isolated K. oxytoca strain, so it is recognized as a 

GRAS (generally regarded as safe) microorganism. The U.S. National Institutes of Health (NIH) Guidelines have noted 

that K. oxytoca belongs to RG 1, indicating that it is safe to handle (http://www.absa.org/). K. oxytoca strain is a 

promising microorganism for 2R,3S rich-BD production. Recently, we found out that 2,3-BD has excellent antiseptic, 

antimicrobial, and moisturizing properties. This implies that 2,3-BD can be used for cosmetics, personal cares, and 

home cares. In the present study, we carried out a number of tests, such as patch response test and MIC test, by 

using 2R,3S rich-BD to determine its potential applicability in cosmetics, personal cares, and home cares industries. 

These results strongly suggest that 2R,3S rich-BD produced by microbial fermentation can be used for cosmetics, 

personal cares, and home cares. 

[This work was supported by the Biochemical Industry Promoting Technology Development Project (No. 

10050407) funded by the Ministry of Trade, Industry & Energy (MOTIE, Korea).]
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M029

Genome Sequences of Erwinia amylovora Strains Isolated in Korea

Ju Yeon Song1, Yeo Hong Yun2, Gi-Don Kim3, Seong Hwan Kim2, Sungjin Lee3 and Jihyun F. Kim1,4*

1
Department of Systems Biology and Division of Life Sciences, Yonsei University

2
Department of Microbiology, Dankook University

3
Animal and Plant Quarantine Agency

4
Strategic Initiative for Microbiomes in Agriculture and Food, Yonsei University

 

Erwinia amylovora is a plant pathogenic bacterium which causes fire blight of Spiraeoideae and Rubus plants. As 

E. amylovora is a quarantine bacterium, the fire blight has been restrictively distributed in US, Europe, New Zeland 

and Middle East. Recently, fire blight emerged in Korea was reported and the strains were isolated. The whole 

genome sequences of Korean E. amylovora strains were determined by PacBio RS II system and Illumina HiSeq 

2000. The Korean E. amylovora strains contain two circular replicons which consist of a chromosome of 3.8 Mb and 

a plasmid of 28 kb. The genome sequences were used to compare with other E. amylovora genomes, which were 

isolated from different hosts or geographical origins. Average nucleotide identity among the genomes was 

calculated and the result showed that the strains are grouped with the Spiraeoideae-infecting strains and the 

genome sequences of Korean strains are nearly identical. Evolutionary relationships of the E. amaylovora strains 

were inferred from genomic variant analysis and phylogenomic analysis. The genome analysis will provide useful 

information to understand genetic features and genomic diversity of E. amylovora.

M030

Phylogenetic and Functional Analysis of Bacillus velezensis Using 

Pan-genome

Byung Hee Chun and Che Ok Jeon*

Department of Life Science, Chung-Ang University

We retrieved all genomes (135) of putative Bacillus velezensis based on 16S rRNA sequence. Average nucleotide 

identity (ANI) analysis revealed that the resulting 62 genomes were clearly grouped into B. velezensis (54), B. 

amyloliquefaciens (5), and B. siamensis (3). A phylogenetic analysis using 1957 core genes also showed that they 

were split into three phylogenetic lineages with the same members, which was different from a phylogenetic tree 

based on 16S rRNA gene sequences. The pan-genome analysis of 54 genomes belonging to B. velezensis was found 

to contain 6570 pan and 3027 core genes. The COG analysis using the core genes revealed that B. velezensis contains 

high fractions for amino acid transport and metabolism and transcription categories. The KEGG metabolic and 

regulatory pathways using B. velezensis pan genome revealed B. velezensis utilize various metabolic pathways and 

diverse carbon source using phosphotransferase system (PTS). Using core genes, we investigated the functional 

features of B. velezensis such as salt tolerance mechanisms and antimicrobial activity genes. In addition, we 

compared specific genes of B. velezensis with other closely related Bacillus genome (B. amyloliquefaciens, B. 

siamensis) which could be the marker genes for differentiating B. velezensis from other Bacillus.

[This work was supported by the Strategic Initiative for Microbiomes in Agriculture and Food, Ministry of 

Agriculture, Food and Rural Affairs, Republic of Korea.]
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M031

Comparative Analysis of Facultative Thermophilic Leuconostoc 

mesenteroides BD5H from Kimchi that Based on the 16S rRNA 

Sequences

Oh-Sik Kwon

Major in Biological Science, Keimyung University

Isolation of lactic acid bacteria from kimchi was done to study Leuconostoc strains. Comparative analysis was 

carried out with carbohydrate fermentation tests and 16S rRNA sequence analysis. Isolates named as 1B12, BD5H 

and CH5H that could grow very well at 40°C. From fermentation results of pentoses and hexoses, all strains revealed 

exactly same patterns of fermentation. It implied that the isolates had same monosaccharide fermentation 

mechanism. In case of disaccharide fermentation, only BD5H could ferment cellobiose very well among tested 

disaccharide resulting in final acidity as of 4.42 ± 0.02. In trisaccharide fermentation, BD5H could ferment melezitose 

but couldn’t ferment raffinose as same as other tested strains. From results of complex sugar fermentation, only 

BD5H could ferment amygdalin very well (pH 4.82 ± 0.04) but other strains failed to ferment it. Also BD5H fermented 

salicin very well (pH 4.77 ± 0.15) not like other strains. However, all strains were turned out to be Lc. mesenteroides 

by 16S rRNA sequence analysis that revealed 99~100% match in their 16S rDNA sequences using primers 785F and 

907R. Significant difference was found in the carbohydrate fermentation test that showed more precise 

identification among the Lc. mesenteroides strains. Hence it is concluded that the carbohydrate fermentation test is 

an inevitable method to characterize lactic acid bacteria along with 16S rRNA sequence analysis known as a 

molecular method for determining bacterial species.

M032

A Collaborative Study to Establish the Second Korean National 

Reference Standard for Snake Venom

Kiwon Han, Hokyung Oh, Kikyung Jung, Hojin Song, Sunghwan Han and Chiyoung Ahn*

Blood Products Division, National Institute of Food and Drug Safety

MFDS, NIFDS has supplied national venom standard to manufacturer as standardized goods. There are nationally 

controlled and used in lot release adn quality control of manufacturer. It has been ceased to distribute 1st national 

venom standard because of a shortage of goods in stock. The candidate material for 2nd national venom standard 

was developed and manufactured in identical process of 1st national standardized goods. The quality of the 

candidate material which manufactured in manufacturer was validated to meet acceptance of QC test. This study is 

to establish the potency of the candidate material as 2nd national venom standard. 

Manufactured candidate was evaluated for quality evaluation through quality control tests throught the 

collaborative study with 4 laboratories. The potency of this candidate preparation was determined using the 

Reed-Muench method for the lethal test and the linear model analysis for the hemorrhagic test. 

In results of collaborative study, the average value of lethal dose test was 91.44 micro grams, the average value 

of hemorrhagic dose test was 9.80 micro grams, the value of the lethal toxicity was 27.81 micro grams, and the 

average value of minimal hemorrhagic dose was 0.82 micrograms. 

[This study was supported by a grant from the scientific research programme (16201MFDS201) at NIFDS, MFDS.]
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M033

Collapse of Human Scalp Microbiome Network in Dandruff and 

Seborrheic Dermatitis 

Hye-Jin Kim
1
, Taehun Park

2
, Susun An

2
 and Woo Jun Sul

1
*

1
Department of Systems Biotechnology, Chung-Ang University

2
Skin Research Institute, Amorepacific Corporation R&D Center

Human scalp accommodates diverse bacteria and fungi that influence health condition. Some scalp commensal 

microorganism are widely known cause of most scalp diseases. However, there is still controversy regarding the 

microbial species responsible for dandruff and seborrheic dermatitis. In this work, we investigated the difference in 

the scalp microbiome of three different groups, namely normal (n = 45), dandruff (n = 28), and seborrheic dermatitis 

(n = 29), in Korea. Scalp microbiota were sampled, and the bacterial 16S rRNA gene and fungal ITS1 region were 

characterized using Illumina MiSeq platform. PCoA revealed appreciably distinct bacterial and fungal communities 

among normal and disease groups. The disease status was the major factor used to separate bacterial (ANOSIM; 

R = 0.382; P = 0.001) and fungal communities (R = 0.548, P = 0.001) from different groups. We used SPIEC-EASI to 

construct a correlation network among the microbiome resident on the scalp. As a result, the disease groups 

showed a smaller and less complex network of bacterial and fungal communities than the normal group, suggesting 

that the healthy scalp microbiota stability had collapsed. Our results will not only provide insight on finding the 

key-stone species associated with scalp diseases but will also suggest shift in microbial communities. 

[Supported by a grant from Amore-Pacific Co. R&D Center (2015-2016) and NRF (NRF-2014R1A1A2A16055779).]

M034

Metagenomic Analysis of Wood Detritus in Subtropical Climate Island 

Reveals a Novel Lignocellulose Degrading Capacity

Han na Oh1, Tae Kwon Lee2, Jae wan Park1, Ji Hyun No2, Doc Kyu Kim3 and Woo jun Sul1*
1
Department of Systems biotechnology, Chung-Ang University
2
Department of Environmental Engineering, Yonsei University

3
Division of Life Sciences, Korea Polar Research Institute

Lignocellulose is considered as available resources for bio-fuel and ecofriendly processes for converting 

lignocellulosic biomass into biofuels are important to decrease the usage of natural fuels. To discover microbial 

potentials for lignocellulose decomposition, plant detritus of Torrya nucifera (L) located in Jeju was analyzed by 

metagenomics due to the distinct environment conditions. A total of 94,290 merged seqeunces were generated 

from 16S rRNA deep sequencing, representing diverse phyla; Proteobacteria (38%), Actinobacteria (15%) and 

Firmicutes (10%). However, assigned taxon of metagenome contigs were affiliated to two phyla; Proteobacteria 

(58%) and Actinobacteria (10%). Lignocellulose related enzymes were analyzed with Carbohydrate Active enZYmes 

(CAZY) and Protein families (Pfam). Our results identified that the bacteria having potential lignocellulolytic activity 

and bacterial enzymes are involved in 5 consensus plant biomass degradation modules based on protein family set. 

We hypothesized that the enzymes in the same scaffold are associated to similar functions. We found that two 

distinct phyla (Proteobacteria and Actinobacteria) have biodegradation potential for decomposition of 

lignocellulose. Based on these results, we suggest that understanding of synergistic and multi-step degradation 

pathways are useful strategies for recycle of lignocellulosic biomass and the microbial enzymes in Bija forest can be 

industrially useful natural resources.

[Supported by NRF]
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M035

Evolutionary Adaptation of Lactic Acid Bacteria to Freeze-thaw Stress 

Ye Won Kwon, Jeongsu Bang and Nam Soo Han*

Brain Korea 21 Center for Bio-Resource Development, Division of Animal, Horticultural, and Food Sciences

Lactic acid bacteria (LAB) are used as starter cultures for the fermentation of various foods such as bread dough 

and ice cream. During frozen preservation, the vegetable cells of LAB can get damaged by cryopreservation process. 

In this study, we used adaptive laboratory evolution method to improve freeze-thaw tolerance of LAB. For this, 

Lactobacillus rhamnosus GG was subjected to freeze-thaw-growth (FTG) condition. The cell populations and growth 

rates after thawing of frozen cells were measured as phenotypic changes to demonstrate their increased survival 

and growth rates. As results, the evolved strains of LAB under FTG condition showed increased survival rates against 

freezing stress compared to their ancestor strains. Especially, genetic changes responsible for evolutionary 

adaptation in FTG condition were investigated via re-sequencing of the chromosomal DNA of evolved Lb. rhamnosus 

GG strains. Most of genetic changes were involved in the metabolic enzymes related with cell wall membrane, cell 

wall structure, and capsular polysaccharide. These results show freeze-thaw adaptation of microbial cells is largely 

associated with the biosynthetic mechanisms of cell membrane and cell wall.

[Supported by grants from Ministry of Agriculture, Food and Rural Affairs]

M036

Isolation of Probiotic Lactobacillus spp. for Kimchi

Jeongsu Bang, Hyun Bin Seong and Nam Soo Han*

Brain Korea 21 Center for Bio-Resource Development, Division of Animal, Horticultural, and Food Sciences 

Recently plant-based non-dairy fermented foods are expanding in their market size due to their health benefits 

including high contents of dietary fibre, vitamins, and phytochemicals. In this study, to develop taylor-made 

probiotics to be used in Kimchi, a representative non-dairy food, we isolated various lactic acid bacteria showing 

tolerance against acid and bile salt, and fast growth rate at lower temperature in vegetable-based medium. For this, 

probiotic candidates from human feces were screened by plating them on BPB-MRS agar and they were grown at 

low temperature followed by probiotic property analysis. The stability of potential probiotic strains were analyzed 

by subjecting them to acid (pH 2.0, 2.5, 3.0) and the bile salt (0.25, 0.3%) stress and adhesion ability of Caco-2 cell 

(carcinoma cell). Moreover, antibiotic resistance, hemolytic and bile salt hydrolase activities were investigated for 

safety assessment. As a result, 9 isolates showed higher acid and bile salt tolerance. Among them, 2 isolates (LP6 and 

LP9) showed higher acid tolerance them Lactobacillus rhamnosus ATCC 53103 (LGG). The adhesion capacity of the 

9 strains was highly variable (from 6% to 25%), depending on the bacterial strain. The strains isolated in the present 

study be used as probiotics during the kimchi fermentation process to enhance the health function of the products.

[Supported by grants from Ministry of Agriculture, Food and Rural Affairs]
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M037

Lipoprotein of Staphylococcus aureus Induces IL-8 Production in 

Human Intestinal Epithelial Cells

Seok-Seong Kang

Department of Food Science and Technology, Dongguk University-Seoul

Staphylococcus aureus can cause intestinal inflammatory diseases. However, a little is known about the molecular 

mechanism of S. aureus infection in human intestine. In the present study, we investigated whether S. aureus 

stimulates human intestinal epithelial cells triggering inflammation. When a human intestinal epithelial cell line, 

Caco-2, was stimulated with ethanol-inactivated S. aureus, IL-8 expression was induced in a dose-dependent 

manner. The results showed that heat-inactivated S. aureus preferentially stimulated Toll-like receptor (TLR) 2 

rather than TLR4. Lipoprotein, lipoteichoic acid (LTA), and peptidoglycan (PGN) are considered as potential TLR2 

ligands of S. aureus. Lipoprotein of S. aureus and Pam2CSK4, a synthetic diacylated lipopeptide mimicking 

Gram-positive bacterial lipoproteins, but not LTA and PGN of S. aureus, significantly induced IL-8 expression in 

Caco-2 cells. Furthermore, lipoprotein-deficient S. aureus failed to induce IL-8 production. Collectively, these results 

suggest that S. aureus stimulates human intestinal epithelial cells to induce IL-8 production using its lipoproteins via 

TLR2, potentially contributing to the development of intestinal inflammation.

M038

Microbial Community Analysis of Produced Water from 

Mid-temperature Oil Reservoirs in North America

DaeHyun D. Kim1, Courtney R. A. Toth2, Corynne O'Farrell2, Lisa M. Gieg2, Tae-hyuk Kwon3 and 

Sukhwan Yoon
1
*

1
Department of Civil and Environmental Engineering, Korea Advanced Institute of Science and Technology (KAIST)

2
Department of Biological Sciences, University of Calgary, Calgary, Alberta, T2N 1N4, Canada

3
Department of Civil and Environmental Engineering, Korea Advanced Institute of Science and Technology (KAIST)

Microbial enhanced oil recovery (MEOR) has recently garnered interest as a low-cost and environmentally- 

friendly alternative to thermal or chemical oil recovery techniques. The main targets of MEOR have been oil 

reservoirs with relatively low temperature (30-50°C). As preliminary investigation for a research project to develop 

MEOR technique for higher temperature (~80°C) oil reservoirs, we have investigated the indigenous microbial 

community structure of five different mid-temperature wells in Houston, TX, US (70-80°C) and Crossfield, AB, 

Canada (75°C). Produced water samples from Houston (4 spatially separated wells) and Crossfield (1 well, 1 oil- 

water separator) were analyzed for their community composition. Miseq sequencing of 16S rRNA gene yielded 

48,502-106,985 paired-end reads, which were processed with QIIME. Despite the geographical distance and 

difference in the chemical compositions, the OTU compositions of the two sites exhibited high similarity, as 

indicated by their close association in the NMDS plot. The major groups of recovered OTUs were associated with 

Clostridiaceae (18.4%), Methanosaetaceae (13.1%), and Pseudomonadaceae (16.8%), which have been recognized 

to be thermophilic, thermotolerant. The composition of the separator sample deviated greatly from the well 

samples. These observations suggest the importance of temperature as the dominant driving force for microbial 

selection under high temperature regimes. 

[Supported by grants from KETEP and MOTIE]
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M039

Thalassiella azotovora gen. nov., sp. nov., a New Member of the 

Family Kineosporiaceae Isolated from Sea Water in South Korea

Dongwook Lee, Jun Hyeong Jang, Seho Cha and Taegun Seo*

Department of Life Science, Dongguk University

A Gram-positive, rod-shaped, aerobic bacterium, designated strain DSD2T was isolated from a seawater sample 

from Sadong wharf, Ulleung-Island, South Korea. 16S rRNA gene sequence analysis revealed that strain DSD2T was 

95.8% similar to the type strain of Kineosporia rhamnosa KACC 15195T, 95.8% similar to Angustibacter aerolatus 

KACC 15527T, and 95.5 % similar to Kineococcus xinjiangensis KCTC 19474T as its closest relatives. A neighbor- 

joining phylogenetic tree based on the 16S rRNA gene sequence showed that strain DSD2T related to 

Micrococcineae and Kineosporiineae suborder clade. Strain DSD2T was found to contain MK-8 (H2) and MK-9 (H4) 

as the predominant menaquinone and iso-C16:0 as the major fatty acid. The isolate contained meso-diaminopimelic 

acid (meso-A2pm) with alanine, glutamic acid, and glycine as the diagnostic diamino acid. On the basis of 

phylogenetic, biochemical, chemotaxonomic, and other physiological characteristics, strain DSD2T is assigned to a 

novel species of a novel genus within the suborder Kineosporiineae and the name Thalassiella azotovora gen nov., 

sp. nov., is proposed. The type strain is DSD2T (=KCTC 39634T =JCM 31134T).

M040

Telluribacter humicola gen. nov., sp. nov., a New Member of the 

Family Cytophagaceae Isolated from Soil in South Korea

Dongwook Lee, Jun Hyeong Jang, Seho Cha and Taegun Seo*

Department of Life Science, Dongguk University

A pink-pigmented, Gram-negative, non-motile, non-gliding, flexirubin-negative, rod-shaped and strictly aerobic 

bacterial strain, designated PTR3T, was isolated from a soil sample from Goyang, South Korea. Growth occurred 

between 10 and 42°C (optimum 30°C), 0–4 % (w/v) NaCl (optimum 0%) and pH 6–9 (optimum 7–8). Phylogenetic 

analysis based on 16S rRNA sequences showed that strain PTR3T forms a distinct clade with type strains of the 

closely related genus, Dyadobacter, with similarities of 93.6 and 91.3–93.6%, respectively. The strain produces a 

pink carotenoid pigment(s). The major polar lipids are an unidentified aminophospholipid and an aminolipid. Strain 

PTR3T was found to contain MK-7 as the predominant menaquinone and C16:1ω7c and/or C16:1ω6c as the major fatty 

acids. The DNA G + C content of strain PTR3T was deterrmined to be 45.9 mol%. Based on the chemotaxonomic, 

phylogenetic and other physiological properties, strain PTR3T (=KCTC 42819T =JCM 31133T) is concluded to 

represent a novel species in a new genus within the family Cytophagaceae, for which the name Telluribacter 

humicola gen nov., sp. nov., is proposed.
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M041

Deinococcus arenae sp. nov., a Novel Species Isolated from Sand in 

South Korea

Dongwook Lee, Seho Cha, Jun Hyeong Jang and Taegun Seo*

Department of Life Science, Dongguk University

A Gram-negative strain, designated SA1T, was isolated from a sand specimen from Yangyang Beach, South Korea. 

The cells of SA1T were observed to be red pigmented, strictly aerobic, non-motile rods. Phylogenetic analyses of the 

16S rRNA gene sequence of SA1T showed that the organism belongs to the phylum Deinococcus-Thermus and forms 

a branch within the genus Deinococcus, with Deinococcus actinosclerus BM2T as a close relative (99.8% sequence 

similarity). The guanine plus cytosine (G + C) base composition of the DNA was 69.5 mol%, as determined by the 

thermal denaturation method. The predominant respiratory quinone was identified as menaquinone with eight 

isoprene units (MK-8). In addition, the most abundant fatty acids of strain SA1T were identified as C15:1 ω6c, C16:1 ω7c 

and C17:0. On the basis of phylogenetic analyses, DNA-DNA hybridization and biochemical characteristics, strain SA1T 

(=KCTC 33741T =JCM 31047T) is concluded to represent a novel species of the genus Deinococcus, for which the 

name Deinococcus arenae sp. nov. is proposed.

M042

Lysobacter humi sp. nov., a Novel Species Isolated from Soil in 

South Korea

Dongwook Lee, Jun Hyeong Jang, Seho Cha and Taegun Seo*

Department of Life Science, Dongguk University

A yellow-pigmented bacterial strain, designated FJY8T, was isolated from the soil of Goyang, South Korea. The 

cells of FJY8T are Gram-negative, non-motile rods. Colonies were circular, and convex. Strain FJY8T grew optimally 

at 30°C, 0% (w/v) NaCl, and pH 8. Phylogenetic analysis of the 16S rRNA gene sequence of FJY8T revealed a clear 

affiliation of this bacterium to the family Xanthomonadaceae and it formed a branch deep within the genus 

Lysobacter, Lysobacter xinjiangensis KCTC 22558T being its closest relative (98.6% sequence similarity). The DNA 

G+C was 68.0 ± 0.4 mol%. The major fatty acids were iso-C16:0, summed feature 9 (iso-C17:1 ω9c and/or C16:0 

10-methyl), and iso-C15:0. The predominant respiratory quinone was ubiquinone Q-8. DNA-DNA hybridization values 

of strain FJY8T with Lysobacter xinjiangensis KCTC 22558T and Lysobacter mobilis DSM 27574T were 55.8 ± 2.0% and 

45.2 ± 4.8%, respectively. On the basis of DNA-DNA hybridization, phylogenetic distinctiveness, some physiological, 

and biochemical tests, strain FJY8T (=KCTC 42810T =JCM 31019T) represents a novel species of the genus Lysobacter, 

for which the name Lysobacter humi sp. nov. is proposed.



Poster

www.msk.or.kr | 45
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Difference in Cecal Microbiome of Broiler Chicken by Gender and 

Body Weight

Kyu Chan Lee1, Dong Yong Kil2 and Woo Jun Sul1*

1
Department of Systems Biotechnology, Chung-Ang University

2
Department of Animal Science and Technology, Chung-Ang University

Microbiota in chicken ceca plays a pivotal role in chicken health, physiology and growth performance. To explore 

the variation on cecal bacterial communities by host gender and body weight, 12 male and 12 female chickens were 

raised for 35 d in 2 cages separately, and each gender group was divided into 3 subgroups based on body weight. As 

the V4V5 hypervariable regions of 16S rRNA gene were sequenced on Illumina MiSeq platform, chicken ceca 

consisted of major phyla; Bacteroidetes, Firmicutes, and Proteobacteria (> 98%). Bacteroides was more abundant in 

male chickens than in male chickens, whereas most of genera belonging to Firmicutes were more abundant in 

female chickens. With respect to body weight, Firmicutes known as indigestible feed degraders were widely spread 

regardless of body weight. These results indicate Firmicutes have a less impact on weight gain although they were 

involved in fermentation of indigestible feed. Instead, some genera showed they were significantly related to body 

weight with larger effect sizes in high weighted chickens. Our results suggest bacterial communities in chicken ceca 

would be discriminated by host gender. Also, we suggest keystone candidates and microbial diversity in the ceca 

may have powerful effects on chicken body weight regardless of their abundance.

[Supported by grants from Korea Institute of Planning & Evaluation for Technology in Food, Agriculture, Forestry 

& Fisheries (IPET)]

M044

Change of Antarctica Copepodas Gut Microbial Community According 

to Its Growth Temperature

Nu Ri Myeong
1
, Sang Hee Kim

2
 and Woo Jun Sul

1
*

1
Chung-Ang University

2
Korea Polar Research Institute

Copepoda is the most abundant member of zooplankton, one of important food resources in the bottom of 

food chain. A new species, Tigriopus kingsejongensis in tidal pools near the King Sejong Station on King George 

Island, Antarctica was classified in 2014. T. kingsejongensis was cultured at three different temperature (2°C, 8°C 

and 15°C) and its feces were collected. It was found that the growth of T. kingsejongensis decreased at 

temperature over 15°C. The dominant gut microbiome of T. kingsejongensis grown at 2°C was genus Arcobacter 

(12.65%) and that of T. japonicus at 15°C was genus Vibrio (6.29%). In addition, several changes of microbial 

community in T. kingsejongensis appeared when its growth temperature increased. When its growth temperature 

increased from 2°C to 8°C, it was found that an unknown phylum (4.2%) and the Genus Owenweeksia (2.94%) 

increased to 26.42% and 18.39%, while the genus Arcobacter (12.65%) disappeared. It was notable that the 

genus Vibrio increased from 0.06% to 15.34% and the genus Haliscomenobacter from 0.17% to 9.38% along with 

increase of growth temperature from 2°C to 15°C. It is considered that the genus Vibrio is a key genus for growth of 

Copepoda at high temperature. It seems that further study is necessary about the effect of change in the gut 

microbial community of the copepoda to its growh and living at high temperature.
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M045

Analyses of T-DNA Mutant Library Revealed that Laccase and 

Peroxidase Activities are Correlated with Fungal Development in the 

Rice Blast Fungus

Bonjun Ku
1
, Hye Bin Ryu

1
, Md. Abu Sadat

1
, Yong-Hwan Lee

2
 and Jaehyuk Choi

1
*

1
Division of Life Sciences, Incheon National University

2
Department of Agricultural Biotechnology, Center for Fungal Genetic Resources, and Research Institute of Agriculture and 

Life Sciences, Seoul National University 

Although oxygen is essential for eukaryotic cells, some forms of oxygen are toxic to the cell. Plants and animals 

use the toxic forms of oxygen to defend themselves against microbial attack whereas pathogenic microorganisms 

have evolved oxidative enzymes that nullify the toxic forms of oxygen. Rice blast fungus (Magnaporthe oryzae), for 

example, secrets oxidative enzymes (laccase and peroxidase) to overcome the innate defense of the host plant and 

disease development. Although a few genes have been characterized in this fungus involving laccase and peroxidase 

activities, it is still important to understand the gene networks involved in the secretion of these enzymes. Here, we 

performed a large-scale phenotype screening for the enzymatic activities of laccase and peroxidase using a T-DNA 

mutant library. Primarily we have screened more than 899 ATMT mutants and selected 209 mutants among them 

based on their enzymatic activities and almost 50% genes were identified as genes that T-DNA had inserted nearby. 

Our analysis also found the positive relationship between the peroxidase and laccase activity in mutants. Gene 

ontology study revealed that laccase and peroxidase might be involved in mitochondrial function for the fungal 

development in the rice blast fungus. In addition, further phenotype assay with the selected mutants and targeted 

gene deletion will disclose the role of oxidative enzymes in the pathogenicity of the rice blast fungus.

M046

The Velvet Regulators and Their Targets in Aspergillus nidulans

Hee-Soo Park1 and Jae-Hyuk Yu2*

1
School of Food Science and Biotechnology, Kyungpook National University

2
Department of Bacteriology, University of Wisconsin-Madison, Madison, Wisconsin, USA

The NF-kB like fungal transcript factors VosA and VelB are key regulators which control spore viability, maturation 

and β-glucan synthesis in Aspergillus nidulans. The VosA-VelB hetero-complex directly or indirectly regulates 

spore-specific genes and development-associated genes. Here, we report various targets of the VosA-VelB 

hetero-complex. Frist, VosA-VelB controls a β-glucan synthesis in both asexual and sexual spores. Second, 

VosA-VelB directly regulates trehalose biosynthesis in asexual spores. Third, mRNA accumulation of several 

developmental genes is controlled by VosA and VelB. Overall, these results support that the VosA-VelB complex is a 

master transcriptional unit for sporogenesis in Aspergillus nidulans.
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M047

Measuring Patterns by Geographical Locations in Marine 

Metagenome Data Using Newly Adopted Genotyping-by-Sequencing 

Hoon-Je Seong1, Chung-Yeon Hwang 2, Hong-Hee Won3 and Woo-Jun Sul1*

1
Department of Systems Biotechnology, Chung-Ang University

2
Division of Polar Biology and Ocean Sciences, Korea Polar Research Institute

3
Samsung Advanced Institute for Health Sciences and Technology, Sungkyunkwan University, Samsung Medical Center

As handling of the huge quantity of metagenomic data is difficult and time-consuming, we proposed more 

effective metagenomic tool to analyze particular sequences that related restriction enzyme sites for targeting 

reduced numbers of genes than to estimate whole genome sequences. This is adapted from a novel approach, 

Genotyping-by-sequencing (GBS) procedure in plants for analyzing marine metagenome. Metagenomic GBS was 

demonstrated with marine epipelagic samples collected on 10 locations across from East Sea to Bering 

approximately 8000 km apart on July, 2013. These samples were processed by a restriction enzyme ApeKI and then 

sequenced by Illumina HiSeq. These restriction enzyme associated sequences were analyzed to characterize 

taxonomic diversity and functional profiling of microbial community directly. Moreover, metagenomic GBS reads 

were grouped, aligned, and calculated using Shannon entropy respectively. Among 10 sites, there was no notable 

differences of entropy scores in representative clusters. However, we discovered nucleotide and amino acid 

substitutions which indicate micro genetic diversity according to geographical patterns. In addition to profiling 

microbial community and functional pathway, metagenomic GBS can analyze evolutional study based on nucleotide 

variation. We adapted GBS to metagenomic analysis as a snapshot for understanding the highly dynamic ecosystem 

quickly with identification of micro genetic diversity through comparing each samples and more.

M048

Whole Genome Sequencing of a Medicinal Mushroom, 

Phellinus linteus (Changsu and Goryo Sanghwang)

Duleepa Pathiraja, Hongjae Park, Byoungnam Min, Kyoungwoo Jang, Juan Byun and In-Geol Choi*

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

Phellinus linteus is a medicinal mushroom, which is being used as traditional medicine in Korea, Japan and China. 

Phellinus linteus has been demonstrated for various beneficial pharmacological effects such as anticancer, 

immunomodulatory, anti-inflammatory, anti-allergic, anti-angiogenic, and anti-oxidant effects. These effects were 

found to be associated with secondary metabolites of Phellinus linteus. Little is known about the metabolic 

pathways which produce such potent secondary metabolites. Therefore, we applied a Next Generation Sequencing 

based approach to identify and characterize those metabolic pathways. Here, we report the whole genome 

sequencing results of two representative Phellinus linteus species found in South Korea known as “Changsu 

Sanghwang” and “Goryo Sanghwang”. Genomic DNA libraries were prepared with Illumina TruSeq genomic DNA 

library prep kit and sequenced in Illumina MiSeq platform. 15.4 million reads were obtained for Changsu Sanghwang 

and assembled into 5967 scaffolds with a N50 value of 16.6 kb. Whole genome size of Changsu Sanghwang was 

estimated as 40.6 Mb. Whereas 30.2 million reads were obtained for Goryo Sanghwang and assembled in to 7028 

scaffolds with a N50 value of 9.5 kb. Whole genome size of Goryo Sanghwang was estimated as 31.9 Mb. To our 

knowledge this is the first report of whole genome sequencing and assembly of medicinal mushrooms. 
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M049

Comparative Volatile Profiling of Makgeolli Fermented by Koji 

Inoculated with Saccharomycopsis fibuligera and Aspergillus oryzae

Eun Yeong Son1, Su Min Oh1, Seung Hyun Ko1, Emily Carroll2, Min Joo Kim2, Jeong Ah Seo2 and 

Young Suk Kim
1
*

1
Department of Food Science and Engineering, Ewha Womans University

2
Department of Systems Biomedical Science, Soongsil University

Volatile profiles in makgeolli fermented by koji inoculated with Saccharomycopsis fibuligera and/or Aspergillus 

oryzae were compared according to strains (S. fibuligera KJJ81, KPH12, CN2601-09, and A. oryzae CN1102-08) using 

a gas chromatograph-mass spectrometer combined by solid phase micro-extraction. A total of 84 volatile 

compounds, including 4 acids, 11 alcohols, 7 aldehydes, 3 benzene derivatives, 49 esters, 1 furan derivative, 2 

hydrocarbons, 1 ketone, 1 lactone, and 5 phenols were detected. The contents of most fusel alcohols, such as 

2-methyl-1-propanol, 2-methyl-1-butanol, 3-methyl-1-butanol and 2-phenylethanol, were highest in makgeolli 

fermented by S. fibuligera CN2601-09. Also, they tended to increase significantly after combination with A. oryzae 

CN1102-08. On the other hand, among ethyl esters which provide floral, fruity, and perfume-like odor notes, 

ethyl hexadecanoate was most predominant in all makgeolli samples fermented by S. fibuligera, followed by 

ethyl decanoate and ethyl octanoate. On PCA plot, makgeolli fermented by S. fibuligera KPH12 and A. oryzae 

CN1102-08 was separated clearly from other samples. Butanoic acid, 1-butanol, nonanal, benzaldehyde, 

4-ethyl-2-methoxy-phenol, 4-ethylphenol and some esters were mainly related to the separation.

M050

Chitosan and Alginate for Immobilization of Methylobacterium oryzae 

CBMB20 to Promote Early Plant Growth of Tomato Under 

Greenhouse Condition

Chaeeun Pyo, Mak Chanratana, Walitang Denver, Sunyoung Jeon and Tongmin Sa*

Department of Environmental and Biological Chemistry, Chungbuk National University

The objective of this study was to compare and evaluate improvement of plant growth of tomato by chitosan and 

alginate immobilized Methylobacterium oryzae CBMB20 under greenhouse condition. The results revealed that 

biodegradability of beads incubated in field soils was influenced by the presence of M. oryzae CBMB20. The increase 

mass loss of alginate beads with immobilized M. oryzae CBMB20 was faster than for the bead containing no bacteria 

under prolonged incubation time, while chitosan beads were slowly degraded by soil microorganisms. Moreover, 

the population of free cells of M. oryzae CBMB20 was dramatically decreased from 6.19 log cfu g-1 of soil to 2.95 log 

cfu g-1 of soil within 7 to 21 days after seeding in soil. M. oryzae CBMB20 immobilized in chitosan and alginate 

showed higher survivability in soil compared to free cells. The application of wet chitosan immobilized M. oryzae 

CBMB20 indicated a significant increase in plant height and plant dry weight of tomato under greenhouse condition 

compared to free cells and uninoculated control plants. The results clearly showed that wet chitosan formulation is 

a suitable carrier material for plant growth promoting M. oryzae CBMB20 to improve crop productivity and yields 

allowing potential applications in agricultural fields.
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M051

Changes in Bacterial and Archaeal Population in Response to Different 

Fertilization Strategies and Its Correlation with Soil Chemical 

Parameters

Kiyoon Kim, Sandipan Samaddar, Poulami Chatterjee, Shamim Ahmed and Tongmin Sa*

Department of Environmental and Biological Chemistry, Chungbuk National University

The main objective of this study is to investigate the abundance of bacterial and archaeal population in paddy 

fields under eight different treatments (No fertilizer (CON), Chemical Fertilizer (CF), Compost (CO), Chemical 

fertilizer along with Compost (FCO), P & K (NFR), N & K (PFR), N & P (KFR), Chemical Fertilizer along with Silicate (FSi) 

and how it is correlated to physicochemical parameters and soil enzymatic activities. Soil samples were collected 

from paddy fields of Department of Southern Area Crop Science, Paddy Crop research Division, Miryang, Republic of 

Korea and were used to characterize the abundance of bacterial and archaeal community based on 16S rRNA. Soil 

enzyme activities and chemical parameters were determined in laboratory using standard procedures. Quantitative 

PCR reactions were performed on a Rotor-Gene 6000 real-time rotary qPCR analyzer using SYBR Green PCR master 

mix. Preliminary analysis shows long term treatment with FCO changes the soil enzyme activities significantly which 

in turn influences the abundance of bacterial and archaeal population as a whole. The qPCR analysis of the bacterial 

16S rRNA shows significant increase in copy numbers when treated with FCO when compared to CON. Similar 

patterns were observed while quantifying Archaeal 16S rRNA copy numbers. The results will be confirmed by Next 

Generation sequencing techniques as the above findings are just quantitative and doesn’t provide any idea about 

the diversity pattern.

M052

Use of Halotolerant Bacteria to Control Volatile Emission from Rice 

Plant Under Salt Stress Conditions

Yeongyeong Kang, Poulami Chatterjee, Sandipan Samaddar, Kiyoon Kim and Tongmin Sa*

Department of Environmental and Biological Chemistry, Chungbuk National University

Our objective is to control terpenoid emission into environment and to provide stress tolerant abilities to 

plant for their survival under adverse environmental conditions. Evapotranspiration and Stomatal conductance 

to water vapor rates were significantly decreased with increasing concentration of salt exposure. Intercellular 

CO2 concentration (Ci) was significantly increased with increasing salt exposure. Increment of intercellular 

CO2 concentration was associated with the reduction of photosynthesis. Furthermore, incorporation of saline 

water in irrigation causes a reduction in transpiration, which subsequently results in reduced evapotranspiration. 

IR29 is a known salt sensitive cultivar and FL478 is a moderately salt tolerant cultivar. A clear difference in their 

photosynthetic activities were observed in response to gas exchange parameters. In contrast, bacterial inoculation 

(RS16: Brevibacterium iodinum) in both the cultivars, has improved Evapotranspiration, Stomatal conductance to 

water vapor. On the other hand, intercellular CO2 concentration and Net assimilation rate has been decreased upon 

bacterial inoculation Generally, this study provides the gas exchange attributes in two different rice cultivars in 

response to salt stress. The photosynthetic parameters were recovered even at severe stress through 

bioinoculation.
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M053

The Influence of Genotype, Parental Lineage and Physiological 

Adaptation to Salinity Stress on the Structural Diversity of Seed 

Bacterial Endophytes of Rice

Sunyoung Jeon, Walitang Denver, Mak Chanratana, Shamim Ahmed and Tongmin Sa*

Department of Environmental and Biological Chemistry, Chungbuk National University

This study explores the structural diversity of seed bacterial endophytes as influenced by rice parental lineage, 

genotype and physiological adaptation to salinity stress. Total genomic DNA was isolated from six rice cultivars and 

bacterial DNA was selectively amplified through PCR. Endophytic bacterial diversity was studied by running the 

digested PCR products through T-RFLP analysis. Results revealed a considerably diverse communities of bacterial 

endophytes inhabiting the endosphere of rice seeds. Richness ranges from 5-12 for HhaI, 2-13 for DdeI and 8-11 

for HaeIII. Trends in structural diversity showed that IR29 and IC27 have the most diverse bacterial community 

while IC31 have the lowest diversity. There are bacterial ribotypes such as Herbasbirillum, Xanthomonas, and 

Stenotrophomonas that are present in all the rice cultivars regardless of parental lineage and salinity tolerance, and 

they also represent some of the more abundant ribotypes in the bacterial community. NMDS analysis also shows 

that clustering of bacterial community is mainly based on the hosts’ genotype followed by physiological adaptation 

to salinity stress then partly by parental lineage. Findings in this study gives an overview of the structural diversity 

of seed endophytic community as affected by physiological and genetic relatedness of the seed cultivars and gives 

us an idea on how bacterial community are shaped by their host.

M054

Modulation of Murine Gut Microbiota and Weight Regulation by Dose 

Dependent Administration of Lactobacillus rhamnosus GG in a Diet 

Induced Obesity Model

Yosep Ji, Soyoung Park and Wilhelm Holzapfel*

AGEE, Handong Global University

The human gastrointestinal tract (GIT) is the habitat of a diverse and complex microbiota. Two of the major 

phyla, the “Firmicutes” and “Bacteroidetes”, are considered to play an important role in our health and particularly 

in the regulation of energy metabolism, energy absorption and modulation of immune and obesity related gene 

expression of host. According to recent metagenomic studies, the composition of microbiota in different individuals 

can contribute to the efficiency of host energy metabolism. Moreover, potential and commercial probiotics may 

modulate major microbial groups such as Firmicutes, Bacteroidetes, and Clostridium Cluster I and XIVab in the small 

intestine, and thereby affect host obesity related gene expression.

Probiotic is known to be a promising candidate for microbiota modulation of the host, yet it needs further 

investigation, with regard to both their performance and effective doses. In Performance and effective doses were 

monitored using various obesity related biomarkers, and immune related biomarkers under administration of 

different doses of comerciallized probiotic strain Lactobacillus rhamnosus GG (LGG).

The impact of feeding LGG on a diet induced obesity (DIO) murine model (C57BL/6N) was studied by monitoring 

physiological parameters (weight, feed consumption, feed efficiency ratio, fat mass etc.), while microbiota modulation 

in the GIT (ileum and feaces) and obesity related biomarkers were monitored using molecular biology methods.
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