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Metabolic Modeling Approach to Elucidate Role of Opportunistic
Pathogen Candida albicans in Dysbiotic Gut Microbiome of
Crohn’s Disease
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Candida albicans is a dimorphic, opportunistic fungal pathogen that
exists as a normal part of the human gastrointestinal microbiota. In
healthy individuals, C. albicans exists as a commensal, but it can also
undergo yeast-to-hyphae transition which contributes to its colonization
and pathogenicity, especially in immunocompromised individuals.
Despite recent findings that suggests colonization of C. albicans may
lead to dysbiosis in the gut and cause various inflammatory pathologies
including Crohn's disease (CD), the mechanism of C. albicans
morphogenesis and their subsequent interactions with the gut
microbiome still remains unclear. Hence, it is important to elucidate such
mechanisms to be targeted as a cure for CD. In this study, we built a
genome scale metabolic model (GEM) of C. albicans, iCal986,
consisting of 986 genes, 2150 reactions and 1771 metabolites. iCal986
was manual curated and validated with culture, gene essentiality, carbon
and nitrogen source data. Next, using the Gene Inactivity Moderated by
Metabolism and Expression (GIMME) algorithm, we built two
condition specific GEMs for both yeast and hyphal states by integrating
relevant transcriptomic data to iCal986. Subsequently, a reaction
essentiality analysis was used to identify anti-virulent targets specific
to each morphological state. In addition, we simulated pairwise
interactions between C. albicans and other gut microbes present in CD
samples. As a result, we were able to identify anti-virulent targets to
inhibit yeast-to-hyphae transition, and elucidate the mechanism of gut
dysbiosis by characterizing metabolic interactions between C. albicans
and the gut microbiome, while identifying potential gut microbes that
can suppress its virulence.

Description of Anaerostipes faecalis sp. nov., a New Segmented
Filamentous Bacterium Isolated from Swine Faeces
Ji Young Choi1, Seung-Hyeon Choi1, Jam-Eon Park1, Ji-Sun Kim1, Se Won
Kang1, Jiyoung Lee1, Mi-Kyung Lee1, Jung-Sook Lee1, Ju Huck Lee1,
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1
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A novel, strictly anaerobic, gram-negative, segmented filamentous
bacterium (SFB), strain AGMB03513T, was isolated from the faeces of
a 5-month-old pig. Comparative analysis of 16S rRNA gene sequences
T
indicated that strain AGMB03513 forms a lineage within the genus
Anaerostipes and is most closely related to A. butyraticus DSM 22094T
T
T
T
(= KCTC 15125 , 95.8%), A. hadrus DSM 3319 (= KCTC 15606 ,
T
T
95.5%), A. caccae DSM 14662 (= KCTC 15019 , 94.0%), and A.
rhamnosivorans DSM 26241T (= KCTC 15316T, 93.4%). Phylogenetic
analysis based on the 16S rRNA gene and whole genome sequencing
analysis revealed that its closest relatives are members of the family
Lachnospiraceae and that the closest related is A. butyraticus. Strain
T
AGMB03513 grows at temperatures of between 30 and 45°C within
a pH range of 7.0 to 9.0, and in medium containing up to 1.5% NaCl.
Cells were found to utilize d-glucose, d-mannitol, d-lactose, d-saccharose,
d-maltose, d-xylose, l-arabinose, d-mannose, and d-sorbitol, and acetate
was identified as the major end product of metabolism. The DNA G+C
content of the strain is 37.0 mol%. The major components of cellular fatty
acids were C12:0, C16:0, and C18:0. On the basis of phenotypic, phylogenetic,
biochemical, chemotaxonomic, and genomic characteristics, we consider
it reasonable to assign novel species status to strain AGMB03513T, for
which we propose the name Anaerostipes faecalis sp. nov. The type strain
T
T
T
AGMB03513 (=KCTC 25020 =NBRC 114896 ).
Keywords : Anaerostipes faecalis, segmented filamentous bacterium,
swine faeces

Keywords : Candida albicans, Crohn's disease, genome scale metabolic
model
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A Behavioral Changes Following Oral Administration of Soy
Enzyme Treatment Material to Drosophila, an Animal Model of
Parkinson's Disease
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Soymilk is a liquid soybean processed product, also known as soybean
milk, and is a water extract of soybeans from which insoluble
components have been removed. Soymilk contains proteins that aid in
the metabolism of nutrients to make it easier to digest. Enzymatic
treatment was performed on the basis of this soymilk, and then several
experimental groups were made to investigate whether they could have
a positive behavioral effect. Climbing assay to determine motility and
Survival assay to determine viability were conducted, and the
1118
Drosophila group used in the experiment was w type known as wild
ex54
Drosophila and DJ-1β type known as Parkinson-model. Parkinson's
disease is a disease that shows symptoms of ataxia. That is, the DJ-1βex54
type Drosophila, a Parkinson's model Drosophila, exhibits features such
as muscle structural deformation or dyskinesia as aging occurs, and the
climbing rate and survival rate, which are values representing motility,
decrease compared to general Drosophila. When oxidative stress
appears, Parkinson's model Drosophila have lower motility and survival
rates compared to wild-type fruit flies, and H2O2 was added to each
sample in a 1% ratio to artificially provide such an environment.
Climbing rates were observed for 3 days and their survival rates were
observed for about 2 weeks. This research was supported by Korea
Environmental Industry and Technology Institute(KEITI) grant funded
by the Ministry of Environment of Korea.
Keywords : Drosophila, climbing rate, survival rate

444

Bacteriophages Modulating Gut Proteobacteria Inducing
Inflammatory Bowel Disease
Yoonjung Hwang1,2, and Heejoon Myung1,2,3*
1
Department of Bioscience and Biotechnology, Hankuk University of
2
Foreign Studies, Yong-In 17035, Korea Bacteriophage Bank of Korea,
Hankuk University of Foreign Studies, Yong-In, Korea 3LyseNTech, Yong-In,
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Gastrointestinal tract microbiota plays an important role in the regulation
and pathogenesis of many gastrointestinal diseases. It is known that
Inflammatory Bowel Disease (IBD) is caused by imbalance of the
intestinal microbial community, particularly the abundance of
Proteobacteria as an indicator. In this study, IBD was induced in mice
that had been orally administered with a cocktail of phages targeting
Proteobacteria, and the changes in intestinal microbiome and disease
activity index (DAI) were observed. The group fed with the phage
cocktail showed a similar DAI to the control group. However, analysis
of intestinal microbial community through 16S rRNA sequencing
revealed that Proteobacteria was decreased in the phage-treated group.
Surprisingly, a species level analysis showed that the decreased
Proteobacteria were not the hosts of the bacteriophages in the cocktail.
Further research is needed to interpret this phenomenon.
Keywords : Bacteriophage, IBD, microbiome
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Explainable Artificial Intelligence Reveals Shifts in Human Gut
Microbiome Composition Linked to Phenotypic Distinction of
Healthy Lifestyle Improvement

Study of Astaxanthin Extraction Method for Vegan Seafood
Development : Optimal Culture Conditions and Efficient
Extraction Method of Xanthophyllomyces dendrorhous

Pham QuangHuy1, Trang Nguyen2, and Jae-Ho Shin1*
1
School of Applied Biosciences, Kyungpook National University, Daegu
2
41566, Korea Minerva Schools at Keck Graduate Institute, San Francisco,
California, USA

Youkyeonh Lee, and Jeongeun Hyeon*
Department of Food Science and Biotechnology, Sungshin Women's
University, Seoul 01133, Korea

Alterations in the human gut microbiome have been noticed in a variety
of conditions such as inflammatory bowel disease, obesity, diabetes,
autism and much remains to be well-educated about the links between
the microbiome and human health. The fusion of artificial intelligence
with rich microbiome datasets can offer an improved understanding of
the microbiome’s role in human health. To gain actionable insights it is
essential to consider both the predictive power and the transparency of
the models by providing explanations for the predictions. We combined
the collection dataset in published study of human gut microbiome
samples from navy trainees (n = 66) and healthy people (n = 38) with
the application of an explainable artificial intelligence (EAI) approach
that provides accurate predictions of phenotypes with explanations of
healthy lifestyle improvement between two cohorts. The limitation of
previous published dataset study is that it is essential to consider both
the predictive power of the models and the transparency of the
recommendations by providing an explanation for the predictions
instead of investigating one-by-one single genus or species. The
explanations are showed in terms of shifts in the relative abundance of
key microbes that drive the predictions. The changes in microbial
composition linked to diet can accelerate the development of
personalized indicator for healthy gut microbiome. This suggests that
easily accessible microbiome samples could be used to investigate
health‑related phenotypes, offering potential for non‑invasive diagnosis
and condition monitoring. Our machine learning approach sets the stage
for novel effort focused on understanding the complex relationships
between microbial communities and phenotypes. Our explainable
model can be applied to predict any status from microbiome samples and
has the potential to accelerate the development of microbiome‑based
personalized therapeutics and non‑invasive diagnostics.
Keywords : Artificial intelligence, human gut microbiome, phenotypic
distinction

In the food industry, interest in vegan foods is continually growing. As
of 2018, the global meat substitute market size was $4.4 billion, recording
an annual average growth rate of 6.3% until 23, and stable growth is
expected. However, most of research has been developed as a substitute
for livestock products. This study designed the optimal culture
conditions of Xanthophyllomyces dendrorhous to harvest natural
astaxanthin to be used in the development of vegan seafood, and studied
a method of efficiently extracting astaxanthin from X. dendrorhous. In
the research of optimal culture conditions, a design is proposed in which
shaking culture is performed for at least 4 days to maximum 9 days by
irradiating white light. For mass culture, the optimal culture period
should be adjusted according to the Scale Up level. In the research of
efficient extraction method of astaxanthin, the enzyme reaction method
showing 0.5x10-4mg/L is suggested as a more suitable method than the
-5
Soy Oil stirring method showing the concentration of 0.3x10 mg/L. It
is expected that the development of functional raw materials that can be
applied to a wider range of seafood products will be possible through
research on the basis of vegan seafood using microorganisms.
Keywords : Astaxanthin, enzyme reaction method, Xanthophyllomyces
dendrorhous
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Antarctica is considered the last pristine continent. However, as human
activity increases in Antarctica, microbes and environmental hazardous
factors may enter the Antarctic environment. Here, we analyzed the
dissemination and accumulation of antibiotic resistance genes from the
wastewater of the Antarctic Sejong Station to the Antarctic ecosystem
by anthropogenic activities through metagenomic analysis of
wastewater, seawater, control water, algae, limpet, and penguin intestine
samples. The characteristics of bacterial community and antibiotic
resistance genes significantly different according to the environment.
The most dominant resistance genes were multi-drug resistance, peptide
antibiotics, trimethoprim, MLSB, and aminoglycoside resistance genes.
5 plasmid contigs with the vgaC gene, an MLSB resistance gene, were
identified in 5 different penguin intestinal samples. 5 plasmid contigs
with the vgaC gene are considered identical plasmids because they have
more than 95% identity. Hence, this may suggest the possibility that one
plasmid will propagate to another penguin intestine. Our results suggest
that increased human activity may have contributed to increased
antibiotic resistance and mobility in the Antarctic ecosystem.
Keywords : Antibiotic resistance genes, antarctic ecosystem, metagenome
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The Effects of Ethyl Alcohol on Fecal Bacterial Structure
*

Minjeong Kim, and Hakdong Shin
Department of Food Science and Biotechnology, Sejong University, Seoul
05006, Korea

The ethyl alcohol has a bactericidal effect and is therefore used for
sterilization purposes. The concentration of ethyl alcohol in alcoholic
beverages is generally less than 50%, but studies on the effect of alcohol
consumption on the intestinal microbiome are still insufficient. This
study aims to investigate whether ethyl alcohol affects the gut
microbiome based on in vitro gut microbiome incubation model. Fecal
samples (n=19) were obtained from the healthy adults, then it is
transferred to an anaerobic chamber immediately after collection. Feces
were homogenized with basal medium, then cultured with variable
contents of ethyl alcohol (5%, 10%) for 24 hours. For the microbiota
analysis, bacterial 16S rRNA gene amplicon sequencing was performed
(V4 region, MiSeq platform). Microbial structural compositional
changes were observed in ethanol-treated groups, in relation to the
control group. Beta diversity using the weighted Unifrac distance
between the control and both ethanol-treated groups significantly
different. Compare to the control, microbial taxa at the phylum level,
Firmicutes/Bacteroides ratio gradually increased with ethanol contents
and the significant decreases of genera Bacteroides abundance were
observed in both ethanol-treated groups. As a result of this study, we
confirmed that ethanol can affect the intestinal environment, and
consistent changes follow according to the ethanol content.
Keywords : Ethyl alcohol, microbiome
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Garlic is one of the food ingredients most consumed by Koreans. Also,
ginger is a food ingredient that Koreans consistently consume as tea and
spicery, etc. According to recent studies, both garlic and ginger have
beneficial effects on human health. This study aims to identify the effects
of garlic and ginger on the bacterial structure of the gut microbiome. We
collected the fecal samples from healthy Korean donors (n=20) for in
vitro fecal microbiome incubation model. After inoculation of fecal
samples, the inoculum added each ingredient of garlic and ginger was
incubated for 24 hours in anaerobic conditions. Subsequently, to analyze
microbial changes in this study, a 16s rRNA gene-based sequencing
technique (V4 region, Illumina Miseq) was applied with QIIME2
pipeline. As a result of analyzing fecal cultures for each material, we
confirmed that there are differences in the composition of the gut
microbial community. The abundance of beneficial bacteria such as
Bifidobacterium was increased in samples added garlic. In addition, the
changes in beneficial metabolic functions of both garlic and
ginger-added groups were detected with predicted PICRUSt analysis
results. In this study, the possibility was confirmed that garlic and ginger
have an improving effect on the gut microbial community.
Keywords : Garlic, ginger, gut microbiome
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The Effect of Cacao Consumption on Gut Microbiome Using in
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Longitudinal Microbial Profiling Reveals the Influence of Personal
Stool Frequency on the Gut Microbiome
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Food consumption can affect the gut microbiome, and cacao is one of
the foods that modern people frequently consume in the form of chocolate
and cocoa. Cacao has many beneficial effects on healths such as reducing
LDL cholesterol, cancer risk, and improving heart function. This study
aimed to identify whether cacao has beneficial effects on the gut
microbiome using in vitro system. The fecal samples were collected from
14 Korean subjects, inoculated in basal medium, and cultured under
anaerobic conditions for 24h. For microbial analysis, the 16s rRNA
gene-based sequencing was used with QIIME2 pipeline for
bioinformatic analysis. As a result, the 0.1% and 1% of cacao addition
groups showed a higher microbial diversity tendency, in relation to the
control group. Compared with the control group, the cacao 1% group
showed an increased relative abundance of beneficial bacteria like
Agathobacter and Bifidobacterium. Unlike the cacao 1% group, the
cacao 0.1% group showed no significant difference in bacterial
compositions. For the prediction of the functional profile of the microbial
community, PICRUSt was used and there were metabolic differences
between groups. This study suggests that the consumption of cacao can
be beneficial to the gut microbiome but further study is needed to reveal
how consumption of cacao affects the gut microbiome.

Stool frequency is regarded as one of the direct factors that represent
bowel function, and this indicator could be measured easily by recording.
The negative correlation between stool frequency and colonic transit
time (CTT) has been demonstrated, and stool frequency is expected to
have a significant correlation with predicted colonic microbial
metabolism and the profile of the gut microbiota. We used self-reported
stool frequency combined with 16S rRNA amplicon profiles of fecal
samples obtained through six-time points to identify the relationship
between stool frequency and gut microbial profiles. We observed that
a decrease in stool frequency was associated with an increase in microbial
diversity and abundant predicted functions and that the microbial
composition changes with stool frequency. Especially, in the group with
frequent bowel movements, the Ruminococcus genus was identified as
a core microbiome and higher relative abundance. This study will
provide basic information on stool frequency, a factor that characterizes
the gut microbiome. To identify the influence of stool frequency more
accurately, a comprehensive study based on long-term longitudinal
observation to identify the lasting characteristics according to the stool
frequency is needed.

Keywords : Microbiome, cacao
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The Effects of Garlic and Ginger on the Profile of Gut Microbiota
Based on in vitro Fecal Microbiome Incubation Model

Keywords : Stool frequency, gut microbiome
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Probiotic and Functional Characterization of Bifidobacterium
pseudocatenulatum SLAM E6 Isolated from Infant Feces Using C.
elegans Model
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Bifidobacterium is famous for beneficial functions as probiotic agent for
prevention and treatment of various gastrointestinal disorder. However,
Bifidobacterium pseudocatenulatum hasn’t been studied very much as
probiotics agent thus we isolated and researched its functional
characterization using C. elegans. C. elegans model is organism to have
its whole genome sequence. Because of various characteristics including
its genome feature, it is used in various research. In this study, we isolated
B. pseudocatenulatum SLAM E6 from infant feces by using anaerobic
culture system and performed C. elegans lifespan assay, killing assay and
adhesion assay. In lifespan assay, B. pseudocatenulatum significantly
extended C. elegans lifespan compared to E. coli OP50 strain. Moreover,
it could protect C. elegans from pathogenic bacteria including
Staphylococcus aureus newman, E. coli O157:H7 EDL933. Finally, we
studied its adhesion ability to C. elegans intestinal tract. As a result, B.
pseudocatenulatum has remarkable adhesion ability similar to
Lactobacillus rhamnosus GG. In this study, we confirmed B.
pseudocatenulatum has outstanding capability as probiotics.

Characterization and Evaluation of the Probiotic Properties of the
Spore-Forming Bacillus coagulans
Hyejin Choi1, Minhye Shin1, Sangdon Ryu1, Daye Mun1, Woongji Lee1,
An Na Kang1, Mingeun Kang1, Hayoung Kim1, Daniel Lee1, Sangnam
2*
1*
Oh , and Younghoon Kim
1
Department of Agricultural Biotechnology and Research Institute of
Agriculture and Life Science, Seoul National University, Seoul 08826, Korea
2
Department of Functional Food and Biotechnology, Jeonju University,
Jeonju 55069, Korea

Bacillus coagulans is a gram-positive, spore-forming, and lactic
acid-producing bacterium. It is known to form spores to survive in the
host's gastrointestinal tract functioning as probiotics that could play a
beneficial role in the host health. In this study, we evaluated probiotic
characteristics, including acid, bile and heat tolerance as well as
antimicrobial activity, of SRCM121381 and SRCM214335 isolated
from human breastmilk. Both strains showed high tolerance against acid
and bile, while heat tolerance was relatively low than a positive control
Lactobacillus rhamnosus GG (LGG). In addition, we used FIMM
(Fermentor for Intestine Microbiota Model) system to evaluate effects
of on the diversity change of intestinal microorganisms in animal
intestine based on Next Generation Sequencing (NGS). The addition of
SRCM121381 and SRCM214335 resulted in increased population of
Romboutsia and Turicibacter at the genus level, while the abundance of
Escherichia decreased significantly. Our results provide the potential
use of as probiotics for further application in functional foods and feed
additives development.
Keywords : Probiotics, B. coagulans, spore-forming bacteria
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For pig industry, early-life microbial colonization is an important driver
for the development and maturation of the gut. So, in recent years, various
studies have been conducted on the effects of probiotics on the intestinal
tract and performance of piglets. In this context, we investigated the
effect of multi-strain probiotics on the growth and health of piglets, and
the characteristics of gut microbiome through multi-omics analysis.
Multi-strain probiotics (MSPs) were composed of 4 Lactobacillus which
were isolated from healthy piglets fecal and evaluated probiotics
properties. In the metagenomic approaches, MSPs supplement altered
the piglet gut microbiota composition and especially, Lactobacillus was
significantly increased. Similar to the metagenomic results, Lactobacillus
was dominant species in piglet gut microbiota composition in culturomic
approaches. Lastly, we analyzed the piglets fecal through LC/MS and
GC/MS. As a result, supplement MSPs induced a significant regulation
of metabolite in the gut of piglets. In conclusion, supplement MSPs to
weaning piglets changes gut microbiome composition and regulated gut
metabolite. These results provide us with new insights into the new
strategy in pig industry.
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Enhanced Longevity and Immune Response of Caenorhabditis
Elegans Supplemented with Potential Probiotic Strains Isolated
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The Lotion Containing Enterococcus faecalis SL-5 Extract
Changes the Acne Skin Microbiome
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Aging process is an inexorable universal process among all living
organisms including the companion animals. Accompanying the rapid
growth of the pet-conomy industry, the current field of aging research
has been noticing the role of probiotics enhancing household animals
healthy lifespan. Despite the continuous growth of the probiotic market
for companion animals, the kind and coverage of probiotic microorganism
is still limited. In this study, we investigated the fecal bacterial
compositions of household canines and isolated lactic acid bacteria, the
potential probiotics and examined the anti-aging activities using
Caenorhabditis elegans model. Total 305 lactic acid bacteria were
isolated from various species of household canines under aerobic
culturomic approach and identified using 16s rRNA sequencing. They
were fed to aging N2 var. Bristol strain of C. elegans and 2 lactobacillus
species and 2 enterococcus species were evaluated to be effective in
enhancing longevity and immune response of the aged nematode.
Moreover, they improved the elderly C. elegans development, stress
response and especially the mechanism involved in mitochondrial
energy metabolism. Therefore, as the demand for the extended quality
time with the companion animals is increasing, probiotics market has
been in need and the potential probiotic strains isolated from canine feces
from this study exhibited promising anti-aging activity through the aging
C. elegans model.
Keywords : Culturomics, probiotics, anti-aging
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Colonization of pilosebaceous follicles by Cutibacterium acnes is
considered one of the key factors inducing acne by affecting the skin's
inflammatory response and skin microbes and innate immunity.
Enterococcus faecalis SL-5, a LAB strain isolated from the human gut,
is known to have significant antimicrobial activity against gram-positive
bacteria, especially C. acnes. Therefore, we identified that the extract
of E. faecalis SL-5 would improve the condition of acne skin patients,
and we tried to research the changes in the skin microbiome accordingly.
20 acne patients were offered vehicle lotion and the lotion containing
E. faecalis extract. The skin surface samples and sebum samples were
performed DNA extraction, and after sequencing using the Illumina
MiSeq platform, microbiome analysis was performed through QIIME2.
As a result, it was shown that the phylogenetic diversity of the skin
microbiome was more clearly decreased by E. faecalis extract,
suggesting that some microbes among skin microbes were removed by
bacteriocin contained in E. faecalis extract, leaving only species at a close
distance in the phylogenetic tree. In addition, changes in microbial
community were observed according to the improvement of acne by
applying a lotion containing the E. faecalis extract.
Keywords : Enterococcus faecalis SL-5 extract, lotion, acne skin
microbiome
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Expression and Characterization of Recombinant
beta-N-Acetylhexosaminidase from Akkermansia muciniphila

Anti-inflammatory Effects of Porcine gut Microbiota GM97 on
LPS Stimulated RAW 264.7 Cells
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Jae-Kyung Kim1, Ki-Young Song1, Ki-Nam Yoon1,2, Beom-Seok Song1,
and Jong-Heum Park1
1
Advanced Radiation Technology Institute, Korea Atomic Energy Research
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Technology, Graduate School of Chonnam National University, Gwangju
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Akkermansia muciniphila is a mucin-degrading bacterium in human
intestinal tract and is presumed to play an important role in human health.
Akkermansia muciniphila genome have more than 110 carbohydrate-activated
enzyme genes (Carbohydrate-Active enZYmes, CAZy) and fourteen
genes were annotated as hexosaminidases or N-acetylhexosaminidases.
Six putative hexosaminidases were cloned and expressed in Escherichia
coli BL21(DE3) and purified by Ni-NTA affinity chromatography.
Amuc_1669, a member of Glycosyl hydrolase family 20 (GH20), and
Amuc_2109, a member of Glycosyl hydrolase family 3 (GH3) hydrolyzed
pNP-GlcNAc, which indicates that both enzymes are N-acetyl-glucosaminidases.
However, Amuc_1669 hydrolyzed pNP-GalNAc but not chitobiose,
while Amuc_2109 hydrolyzed chitobiose but not pNP-GalNA. In
addition, both enzymes did not show activity on colloidal chitin,
carboxymethylcellulose (CMC), xylan, and cellobiose. The enzyme’s
optimal pH and temperature were 6.5 and 40℃.

Gut microbiota (GM) is well known to plays an important role in health
and disease prevention of human and animals. In previous study, GM97
was selected as an anti-inflammatory probiotics candidate through the
screening test using 100 different GM species isolated from piglet feces.
The present study was revealed that anti-inflammatory mechanisms of
GM97 in RAW264.7 macrophages cells stimulated with bacterial
lipopolysaccharide (LPS). GM97 did not show any cytotoxicity in
RAW264.7 cells up to 50 ug/mL from CCK-8 and trypan blue dye
exclusion assay. Moreover, Nitric oxide (NO) production was
dramatically reduced by GM97 in a concentration-dependent manner.
GM97 also decreased TNF-α, IL-1β and IL-6 pro-inflammatory
cytokine secretion levels and increased IL-10, which is an antiinflammatory cytokine in LPS induced RAW264.7 cells. In addition,
GM97 effectively reduced overexpression of TLR4 and NF-κ
B-mediated signaling pathway gens, as well as pro-inflammatory
cytokine genes. Finally, the level of protein expression of mitogen
activated protein kinases (MAPKs) inhibited by pretreatment of GM97.
In conclusion, GM97 would be a good probiotic candidate through the
protective effects on inflammation against GM dysbiosis.

Key words : Akkermansia muciniphila, beta-N-acetylhexosaminidase,
Glycosyl hydrolase

Keywords : Porcine gut microbiota, anti-inflammation, RAW 264.7 cells
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Screening of Intestinal Microbes Capable of Degrading Starch and
Tributyrin from Porcine Feces Using In Vitro Clearing Zone Assay
*

Jong-Heum Park, Ki-Nam Yoon, Beom-Seok Song, and Jae-Kyung Kim
Korea Atomic Energy Research Institute, Daejeon 340578, Korea

Intestinal microflora is an integral part of animal organisms, including
human. These microbes improve their host's metabolic ability and
provide them with beneficial effects such as enhanced digestion/
absorption of nutrients and maintenance of immune function. We
examined 100 bacterial strains isolated from porcine fecal samples for
their amylolytic and lipolytic activities. Each strain was streaked onto
blood agar and incubated in an anaerobic chamber. Cultured colonies
were then harvested for suspending in phosphate buffered saline and
homogenized with a bead ruptor for 5 min to obtain strain lysates. A
clearing zone assay for amylolytic and lipolytic activity was performed
using the lysates, starch and tributyrin as substrates were used for the
evaluation of each activity. Our results showed that a total of 19 lysates
in 100 bacterial strain lysates were able to degrade starch, and 7 lysates
of them had stronger activities. However, a series of further evaluations
are required to clarify what type of amylolytic activity provided by the
seven strains. In addition, most of strain lysates used in the test were able
to degrade tributyrin, and 31 lysates of them showed strong activities.
Further elucidation of their lipolytic acitivity on tributyrin is also needed.
Keywords : Intestinal microflora, strain lysate, amylolytic and lipolytic
activities

Effect of Pediococcus Probiotic Strain for Tuberculosis Drug
Development
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Youjin Yoon , Hoonhee seo , Sukyung Kim , Youngkyung Lee , and
HoYeon Song1,2*
1
Department of Microbiology and Immunology, School of Medicine,
2
Soonchunhyang University, Cheonan 31151, Korea Microbiome R&D
institute, Probiotics Microbiome Convergence Center, Asan 31538, Korea

Tuberculosis is a very serious infectious disease that threatens humanity
and therefore the development of drugs is necessary. Currently,
tuberculosis treatment is effective in controlling the growth of
Mycobacterium tuberculosis, but there is a risk of re-infection and side
effects, taking 6-18 months to be treated. Rifampicin, isoniazid, and
pyrazinamide, the most widely used anti-tuberculosis drugs now, can
significantly change the composition of intestinal microflora and
develop versatility and broad drug resistance. It also causes side effects
of increased bacterial burden and low diversity dysbiosis. Therefore, we
intend to develop an anti-tuberculosis drug that minimizes side effects
and shortens the duration of administration, unlike other antituberculosis drugs, using the probiotic p. acidilactici PMC202. As a
result of the CFU experiment using p. acidilactici PMC202, it was
confirmed that the activity decreased at 1.56%, 078%, and based on this
experiment, additional studies such as toxicity analysis and confirmation
of mechanisms are required.
Keywords : Mycobacterium tuberculosis, isoniazid, probiotics
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Behavior and Gut Microbial Effects of Probiotics on Stressed Mice
and Assessment of Synbiotic Combination with Commercial
Prebiotics

Efficacy of Lactobacillus Fermentum Isolated from the Vagina of a
Healthy Woman against Carbapenem-Resistant Klebsiella
Iinfections In Vivo

Jiyoung Park1, Jaegwang Song2, Hyung Wook Kim2, and Hakdong Shin*
1
Department of Food Science and Biotechnology, College of Life Science,
2
Sejong University, Seoul 05006, Korea Department of Bio-integrated
Science and Technology, College of Life Sciences, Sejong University, Seoul
05006, Korea

Hanieh tajdozian1,2, Hoonhee seo2, Sukyung Kim2, Md Abdur Rahim1,2,
Saebim Lee2, and Ho-Yeon Song1,2*
1
Department of Microbiology and Immunology, School of Medicine,
Soonchunhyang University, Cheonan 31151, Korea 2Microbiome R&D
institute, Probiotics Microbiome Convergence Center, Asan 31538, Korea

As the 'Gut-Brain axis' has been proposed, interest in the link between
microbes and mental health is increasing. Probiotic strains have positive
effects on both physical and mental health and prebiotics promote the
growth of beneficial bacterial composition in the human gut
environments. To select effective probiotics that reduce the changes
caused by stress-induced depression, C57/BL6J mouse model was used.
For each group (n=16), probiotics or PBS were ingested for 6 weeks, and
stress was applied for 4 weeks. Fecal samples were collected 3 times and
the behavioral experiment was conducted. To investigate the effects of
prebiotics on the selected probiotics, in vitro fecal incubation model was
conducted using feces from 24 adults. Synbiotic combinations with 4
probiotics and 2 prebiotics were used. Bifidobacterium bifidus 193 and
Lactobacillus plantarum 182 were selected as probiotics through the
prediction of functionality, microbial diversity, composition, and
abundance. It showed a positive change in open field test, Elevated plus
maze test, and Y maze spontaneous alternation test. As a result of the
change in microbial composition and diversity in in vitro fecal incubation
model, the possibility that the effect of probiotics can be increased by
combination with prebiotics was confirmed.

Carbapenem-resistant Enterobacteriaceae (CRE) that produce Klebsiella
pneumoniae carbapenemase (KPC) are increasingly reported worldwide
and have become more and more resistant to nearly all antibiotics during
the past decade. The emergence of K. pneumoniae strains with decreased
susceptibility to carbapenems, which are used as a last resort treatment
option, is a significant threat to hospitalized patients worldwide as K.
pneumoniae infection is responsible for a high mortality rate in the
elderly and immunodeficient individuals. This study used Lactobacillus
fermentum as a candidate probiotic for treating CRE-related infections
and investigated its effectiveness. We treated mice with L. fermentum
originating from the vaginal fluid of a healthy Korean woman and
evaluated the Lactobacilli’s efficacy in preventive, treatment, non-establishment,
and colonization mouse model experiments. Compared to the control,
pre-treatment with L. fermentum significantly reduced body weight loss
in the mouse models, and all mice survived until the end of the study.
The oral administration of L. fermentum after carbapenem-resistant Klebsiella
(CRK) infection decreased mortality and illness severity during a 2-week
observation period and showed that it affects other strains of CRK
bacteria. Also, the number of Klebsiella bacteria was decreased to below
5.5 log10 CFU/ml following oral administration of L. fermentum in the
colonization model. These findings demonstrate L. fermentum’s
antibacterial activity and its potential to treat CRE infection in the future.

Keywords : Probiotics, prebiotics, gut-brain axis

Keywords : CRE, L. fermentum, CRK
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Genomic Analysis of Halophilic bacterium, Lentibacillus sp.
CBA3610, Derived from Human Feces

Thermal Stress Induces Changes of Cecal and Jejunal Microbiota
and Functional Analysis of Broiler

Seung Woo Ahn, Tae Woong Whon, Se Hee Lee, and Seong Woon Roh*
Microbiology and Functionality Research Group, World Institute of Kimchi,
Gwangju 61755, Korea

Chiwoong Lim, Young-Jun Seo, and Jun-Mo Kim*
Department of Animal Science and Technology, Chung-Ang University,
Anseong-si, Gyeonggi-do 17546, Korea

Lentibacillus species are gram variable aerobic bacteria that live
primarily in halophilic environments. Previous reports have shown that
bacteria belonging to this species are primarily isolated from salty
environments or food. We isolated a bacterial strain CBA3610, identified
as a novel species of the genus Lentibacillus, from a human fecal sample.
In this report, the whole genome sequence of Lentibacillus sp. CBA3610
is presented, and genomic analyses are performed. Complete genome
sequence of strain CBA3610 was obtained through PacBio RSII and
Illumina HiSeq platforms. The size of genome is 4,035,571 bp and genes
estimated to be 4,714 coding DNA sequences and 64 tRNA and 17 rRNA
were identified. The phylogenetic analysis confirmed that it belongs to
the genus Lentibacillus. In addition, there were genes related to antibiotic
resistance and virulence, and genes predicted as CRISPR and prophage
were also identified. Genes related to osmotic stress were found
according to the characteristics of halophilic bacterium. Genomic
differences from other Lentibacillus species were also confirmed
through comparative genomic analysis. Strain CBA3610 is predicted to
be a novel species of Lentibacillus through phylogenetic analysis and
comparative genomic analysis with other species in the same genus. This
strain has antibiotic resistance gene and pathogenic genes that can affect
humans. In future, the information derived from the results of several
genomic analyses of this strain is thought to be helpful in identifying the
relationship between halophilic bacteria and human gut microbiota.

Chicken gastrointestinal microbiota is important factor for host
nutrition, and health. Jejunum is the central organ of absorption and
mucosa surfaces offer sites for first line health and immunity promotion
of broilers under heat stress condition. Cecum contains the most
microorganisms and is known to ferment and digest crude fiber to provide
extra energy to the host. However, little information of the relationship
between heat stress and the gastrointestinal microbial ecosystem of
poultry, especially broilers. The objective of the present study is aimed
at elucidating the effects of heat stress in the cecal and jejunal microbiome
using 16S rRNA sequencing methods. A total of 120 7-wk-old broiler
were allotted to 10 replicates in a completely randomized design.
Broilers were divided into two groups, six each: thermoneutral control
(CON) and heat stress condtion (HS). 16s rRNA isolated from broiler’s
jejunum and cecum of each group. Phylogeny analysis revealed
differences between cecal and jujunal microbiome. After heat stress
erysipelotrichaceae was increased in jejunum, which is known to be
associated with inflammation-related disorders of the gastrointestinal
tract. In the case of the cecum under heat stress, abundance of
Clostridiales was increased and bacteroids was decreased. There was
a significant changes in both the jejunum and the cecum, and it could
be potential microoraganisms related to broiler’s gastrointestinal
changes under heat stress.

Keywords : Lentibacillus sp. CBA3610, complete genome sequence, gut
microbiota

Keywords : Heat stress, broiler, functional genomics
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Screening of Lactobacillus Strains Exhibiting Anti-Cancer
Potential Property
*

*

Chang Hoon Hwang, Na-Kyoung Lee , and Hyun-Dong Paik
Department of Food Science and Biotechnology of Animal Resources,
Konkuk University, Seoul 05029, Korea 2WithBio, InC., Neungdongro 120,
Seoul 05029, Korea

Recent research has focused on anticancer property of Lactobacillus
strains isolated from fermented foods. Their anticancer effect was caused
by inducing apoptosis on cancer cells. However, sepsis, which can occur
when cancer patients take living organism, can cause serious situations
in patients with reduced immunity due to cancer. Therefore, this
experiment was conducted with heat-killed Lactobacillus strains. At
first screening, the Lactobacillus strains which have anti-inflammatory
effect were selected by Nitric oxide assay. The cancer cells were treated
with different concentrations of heat-killed Lactobacillus strain and the
cytotoxicity were assessed by the MTT (3-[4,5-dimethylthiazol-2-yl]
-2,5 diphenyl tetrazolium bromide) assay. In particular, the heat-killed
cells of L. plantarum (KU15120 and KU15149) and L. brevis (KU15159
and KU15176) appeared to be the most effective at inhibiting the growth
of AGS, DLD-1, and LoVo cells in a dose-dependent manner having 35–
76% survival compared with negative control at 9 log CFU/ml. In
addition, the morphology of cancer cells treated with heat-killed
Lactobacillus strain showed their effects. And then, the related factors
to apoptosis, such as bax, bcl-2, caspase-3, and caspase-9, were detected
by RT-PCR. However, they did not show a valid change. In conclusion,
considering these results, the anti-proliferation of tumor cells might be
caused by necrosis rather than apoptosis.
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Development of Staphylococcus-Targeted Antimicrobial Agent
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Md Abdur Rahim , Hoonhee Seo , Sukyung kim , Hanieh Tajdozian ,
YoungKyoung Lee1,2, and Ho-Yeon Song1,2*
1
Department of Microbiology and Immunology, School of Medicine,
Soonchunhyang University, Cheonan 31151, Korea 2Microbiome R&D
institute, Probiotics Microbiome Convergence Center, Asan 31538, Korea

Staphylococcus aureus (S. aureus) is one of the most significant
multidrug-resistant bacteria, causing serious healthcare-associated and
community-acquired infections globally. The current antibiotic regimen
are becoming ineffective against this pathogen due to resistance, in
addition, they disrupt the normal microbiota highlighting the urgent need
for the development of a new S. aureus-specific antibacterial providing
both high efficacy and safety. Alpha-viniferin (α-viniferin), a bioactive
phytochemical compound, has been reported to have excellent
anti-Staphylococcus efficacy as a topical agent. However, so far, there
are no clinical trials that have been conducted to elucidate its efficacy
to the best of our knowledge. The goal of this study was to investigate
the antibacterial efficacy of α-viniferin against S. aureus in a ten days
clinical trial. Based on the results, α-viniferin showed 50% minimum
inhibitory concentrations (MIC50 values) of 7.8 µg/ml in culture broth
medium. α-Viniferin was administered in the nares three times a day for
10 days using a sterile cotton swab stick. Nasal swab specimens were
collected before (0 days) and after finishing the trial (10th day) and then
analyzed. In the culture and RT-PCR-based analysis, S. aureus was
reduced significantly; p < 0.01. In addition, 16S ribosomal RNA-based
metagenomics analysis showed that S. aureus reduced from 51.03% to
23.99% at the genus level. RNA-seq analysis was also performed to gain
insights into molecular mechanisms of α-viniferin against S. aureus,
which revealed that some gene groups were reduced in 5-fold FC cutoff,
2x MIC conditions. The study results demonstrate α-viniferin as a
potential S. aureus-specific drug candidate.
Keywords : α-viniferin, clinical trial, MRSA
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Development of a New Probiotic Candidate for the Treatment
Mycobacterium tuberculosis
YoungKyoung Lee1,2, Hoonhee seo2, Sukyung Kim2, Md Abdur Rahim1,2,
Yoojin1,2, and Ho-Yeon Song1,2*
1
Department of Microbiology and Immunology, School of Medicine,
Soonchunhyang University, Cheonan 31151, Korea 2Microbiome R&D
Institute, Probiotics Microbiome Convergence Center, Asan 31538, Korea

Mycobacterium tuberculosis is the leading cause of death from an
infectious disease worldwide. The outbreak of strains of Tuberculosis
resistant to multiple anti-tuberculosis drugs is increasing. It is urgently
required to develop new drug candidates that are safe and effective
enough to combat the emergence of resistance. Developing a candidate
substance with a mechanism and concept different from that of
conventional antibiotics is urgent. For a long time, probiotics are also
used in functional food supplements and they are known to useful to be
healthy. Thus, probiotics are mainly used as a new class of antimycobacterial agents in infectious diseases recently. We report on a
promising approach of live biotherapeutic products, the strain of
Lactobacilli, that inhibits M. tuberculosis growth. It reduces intracellular
M. tuberculosis H37Rv in RAW 264.7 cells and didn’t show any
dysbiosis in the artificial human gut microbial community simulator and
no toxicity was found in the Guinea Pig model during 14 days of
continuous oral treatment. Based on these results, it can be a good drug
candidate for the treatment of Tuberculosis.
Keywords : Anti-tuberculosis effect, probiotics, Mycobacterium
tuberculosis
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Metabolomics Based Chemotaxonomic Classification of Lactic
Acid Bacteria and Bifidobacterium spp.

Neoagarooligosaccharides Alleviate Body Weight Gain and
Modulate Gut Microbiota in Obese Rats

Kim Su Hyun1, Su Young Son1, Su Min Lee1, Jeon-Kyung Kim2, Dong
Hyun Kim2, and Choong Hwan Lee1*
1
Department of Bioscience and Biotechnology, Kon Kuk University, Seoul
05029, Korea 2Neurobiota Research Center, College of Pharmacy, Kyung
Hee University, Seoul 02447, Korea

Robie Vasquez1, Ju Kyoung Oh1, In-Chan Hwang1, Jeong Min Yoo1, Je
Hyeon Lee2, Soon-Kwang Hong3, and Dae-Kyung Kang1*
1
Division of Bio-Resources Science, Dankook University, Cheonan, Korea
2
DYNE BIO Inc., Seongnam 13209, Korea 3Department of Biological
Science and Bioinformatics, Myongji University, Yongin 17058, Korea

Lactic acid bacterium (LAB) and Bifidobacterium spp. belongs to
probiotics that known for promoting human health. As the popularity
of these probiotics increases, the global probiotic market is continuously
expanding, and the demand for new functional strains is increasing. In
the screening of candidate strains and efficacy of probiotics,
understanding and utilization of probiotics is required, while related
studies are very insufficient. In this study, we investigated the metabolic
characteristics of 6 groups (BI, LA, LB, LC, OT, EC) based on
biochemical and taxonomic classification (BI=Bifidobacterium.
animalis, B. bifidum, B. breve, B. longum, B. pseudocatenulatum;
LA=Lactobacillus acidophilius, L. amylovorous, L. crispatus, L.
delbrueckii. L.gasseri; LB=L. casei, L. paracasei, L. rhamnosus, L.
curvatus, L. plantarum; LC=L. mucosae, L. reuteri; OT= Enterococcus
faecalis, Lactococcus lactis, Pediococcus acidilactici, EC=
Escherichia coli). We performed metabolomics-based chemotaxonomy
of 64 strains by gas chromatography-time of flight-mass spectrometry
(GC-TOF-MS) and ultra-high performance liquid chromatography
(UHPLC)-Orbitrap-MS/MS combined with multivariate statistical
analysis to find the distinguished metabolic marker of each group. The
LC-MS-based dataset showed more clear clusters for each group than
GC-MS-based dataset. In LA group, the levels of most fatty acids and
lipids were relatively high compared with other groups. In LB group,
the most hydroxy fatty acids were relatively high compared with other
groups. The LC group showed a relatively increasing pattern of
compounds such as phenyllactic acid and indolelactic acid like LB. BI
and OT groups showed relatively high content of most amino acid and
peptide compounds. OT group is characterized by higher level of
carbohydrates. The metabolomics-based chemotaxonomy could
provide a detailed view of the differences and similarities among LAB
and Bifidobacterium spp. In conclusion, our study suggested that
metabolomics-based chemotaxonomy is an effective approach to
identify metabolic characterization of probiotic candidate.

Some oligosaccharides function as prebiotics and improve the dysbiosis
of the gut microbiota, which consequently affects the physiological
properties of the host. In this study, modulation of the gut microbiota and
physiological changes by neoagarooligosaccharide (NAO) administration
to obesity-induced rats were investigated. NAO supplementation
improved obesity and its associated parameters as well. In addition,
principal coordinates analysis showed that the intestinal microbial
structure in obese rats changed by NAO administration, which enriched
several taxa associated with weight loss, specifically Eubacterium
fissicatena and Ruminococcaceae UCG-005. On the other hand, the
abundances of Lachnospiraceae NK4A136, uncultured Ruminococcaceae,
Eubacterium xylanophilum and uncultured Desulfovibrionaceae, which
were all positively associated with body weight gain and obesity/
diabetes-related metabolic factors, decreased by NAO administration.
These results indicate that the effects of NAOs on the improvement of
obesity and glucose/lipid metabolism in obesity- induced rats may be
associated with their modulatory effect on gut microbiota. The function
of gut microbiota should be further investigated to elucidate the
mechanisms by which NAOs act on gut microbiota and alleviate obesity.

Keywords : Probiotics, metobolomics, chemotaxonomy
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Enrichment of the Novel Bacterial Strains from Rhizosphere Soil
Using Various Carbon Sources and Antibiotics
Minseo Choi, Hyoung Ju Lee, Jee Eun Heo, Kihyuck Choi, and Seon-Woo
Lee*
Department of Applied Bioscience, Dong-A University, Busan 49315, Korea

The importance of the role of the rhizosphere microbiota in plant growth
and health has been recognized. However, it is not well known how the
structure of the root microbiome is reorganized to improve the health
of the host plant. Several recent studies have shown that the structure
of soil microbiome was modulated according to carbon sources of root
exudates. Our previous study showed that the microbiome fraction (MF)
of upland rhizosphere soil fully supported the bacterial wilt (BW)
resistance in a BW-resistant tomato cultivar Hawaii 7996 compared to
the control. In this study, we hypothesized that supplementation of
carbon sources could induce the structural change of rhizosphere
microbiome and enrich novel bacterial species which can result in
subesquent isolation of keystone species. To test this hypothesis,
different carbon sources and antibiotics were supplemented in
rhizosphere MF, which was collected from rhizosphere soil of tomato
plant treated with upland MF. Microbiome structure was analyzed using
the soils enriched in two consequent time point and we attemted to isolate
unique bacterial species based on the microbiome results. Here, we
isolated 154 bacteria species representing 6 phyla and 39 distinct species,
including 7 novel species. Our results provide new insights into the
potential use of carbon sources and antibiotics as stimulants for the
cultivation of novel species in the rhizosphere soil environment of plants.
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Rhizophere Microbiome Enhance the Bacterial Wilt Resistant in
Tomato Plant
Joo Hwan Kwon, Kihyuck Choi, Hyoung Ju Lee, Pyeong An Lee, Jee Eun
Heo, Raees Khan, and Seon-Woo Lee*
Department of Applied Bioscience, Dong-A University, Busan 49315, Korea

Difference of Microbiome and Mycobiome according to Various
Duration and Amount of Brassica juncea(green mustard)
Treatment
RyeongHui Kim1, Setu Bazie Tagele2, Tae Hyung Park2, DoKyung Lee2,
Min-Kyu Park2, and Jae-Ho Shin1,2*
1
Department of Integrative Biotechnology, Kyungpook National University,
Daegu 41566, Korea 2School of Applied Biosciences, Kyungpook National
University, Daegu 41566, Korea

Plant-associated microbiome plays an important role in plant disease
resistance. Previously, we found that the upland microbiome fraction
(MF) fully supported the resistance to bacterial wilt (BW) in a
BW-resistant tomato cultivar Hawaii 7996, while forest soil MF
transplant dramatically suppressed the BW resistance in Hawaii 7996.
Then, we aimed to identify which microbiome compartment of tomato
root causes this differential BW-resistance by microbiota transplant in
tomato plant. In present study, we separately transplanted rhizosphere
and endosphere microbiome extracted from upland MF-transplanted
tomato roots and assessed the BW-resistance by either rhizosphere or
endosphere microbiome. BW-resistance in Hawaii 7996 plant was
apparent by transplant of rhizosphere microbiome, but not by that of
endophytic microbiome. To validate this result, we constructed synthetic
community (SynCom) comprising nine bacterial isolates from
rhizosphere soil of upland MF-transplanted tomato, based on
microbiome analysis. After 14 days post inoculation of R. solanacearum
SL341, treatment of SynCom reduced the BW occurrence in tomato by
1.6-fold, compared to control plant. In addition, each SynCom members
did not show antagonistic activity against R. solanacearum SL341 on
the R2A or 1/2 TSA agar medium. Overall, our results suggest that the
rhizosphere microbiome by upland MF transplant can fully modulate the
expression of BW-resistance in the tomato plant.

Biofumigation comprehensively refers to chopping brassica plants
containing Glucosinoltes(GSLs) and incorporating them in the soil.
GSLs released from chopped plants are hydrolyzed to ITC by water and
myrosinase. The released ITCs and incorporated plant nutrients are
known to affect soil bacteria and fungi.In many studies, experiments
related to the increase of plant production with the soil fumigation effect
of biofumigation are being conducted. However, there is no established
method exactly as to how much biofumigant should be treated, and how
long should be treated.In this study, the degree of changes in bacteria and
fungi according to the amount of biofumigant and biofugation treatment
time was studied.The soil, which was heavily damaged by phytophthora
blight, was brought from the field. After dividing the same amount of
soil in a small zipper bag, biofumigant is treated with 0.5%, 1%, 2%, and
5% (biofumigant/soil) respectively. All treated soils are incubated at
room temperature for 1, 2, 3, and 4 weeks. Samples that have been
incubated are uncovered and sampled, and samples after one month and
two months are also sampled. The sampled soil was subjected to 16s
rRNA gene and ITS rRNA gene sequencing to perform microbiome and
mycobiome analysis.

Keywords : Tomato, microbiome, bacterial wilt
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Anaerococcus faecalis sp. nov., Isolated from Swine Faeces

The Effect of Ramadan Fasting on Gut Microbiome

Seung Yeob Yu, Byeong Seob Oh, Seoung Woo Ryu, Won-Jung Choi, and
Ju Huck Lee*
Korean Collection for Type Cultures, Biological Resource Center, Korea
Research Institute of Bioscience and Biotechnology, Jeongeup 56212, Korea

Gyudae Lee, Kyeongmo Lim, and Jae-Ho Shin*
Department of Applied Biosciences, Kyungpook National University, Daegu
41566, Korea

An obligate anaerobic, Gram-stain-positive, non-spore forming,
non-motile, catalase and oxidase-negative, coccoid-shaped bacterium
T
designated AGMB00486 was isolated from swine faeces. The optimal
growth of the isolate occurred at pH 8.0 and 37℃. Furthermore, the
growth was observed in the presence of up to 4% (w/v) NaCl but not at
salinity levels higher than 5%. The phylogenetic analysis based on the
T
16S rRNA gene sequences revealed that strain AGMB00486 was a
member of the genus Anaerococcus and that the isolate was most closely
T
related to Anaerococcus vaginalis KCTC 15028 (96.7% 16S rRNA
gene sequence similarity) followed by Anaerococcus hydrogenalis
KCTC 15014T (96.7%) and Anaerococcus senegalensis KCTC 15435T
(96.3%). Whole genome sequence analysis determined that the DNA
T
G+C content of strain AGMB00486 was 30.1 mol%, and the genome
size, numbers of tRNA and rRNA genes were 2,268,866 bp, 47 and 8,
respectively. The average nucleotide identity values between strain
T
AGMB00486 and the three related type strains were 77.0, 77.4 and
77.2%, respectively. The major cellular fatty acids (> 10%) of strain
T
AGMB00486 were C14:0, C16:0 and C16:0 DMA. Accordingly, these
distinct phenotypic and phylogenetic properties revealed that strain
AGMB00486T represents a novel species, for which the name
Anaerococcus faecalis sp. nov. is proposed. The type strain is
T
T
T
AGMB00486 (=KCTC 15945 =CCTCC AB 202009 ).

Muslims fast from sunrise to sunset in the ninth month of each year in
the islamic calendar. Depending on their location, their fasting times
range from 10 to 21 hours per day, and they do not eat or drink during
the fasting period. This is different from the usual intermittent fasting,
which only forbids 16 hours of food intake. As widely known,
intermittent fasting is known to be very helpful for health, such as lossing
weight and preventing diabetes. The experiment was conducted to find
out the effect on the intestinal microbial community through Ramadan
fasting. We collected fecal, and dietary recalls from 20 Muslins in Korea,
including 15 Pakistani and 5 Nigerian. Fecal sampling was conducted
total of 3 times during the Ramadan fasting period, and 2 times after
finishing ramadan. The microbiome community was analyzed through
16S rRNA amplicon sequencing. As a result of the analysis, it was
confirmed that there was a difference in alpha and beta diversity before
and after fasting, and as a result of confirming the change in specific
taxonomy at the genus level, it was confirmed that the relative abundane
was significantly higher during fasting than after fasting in the case of
Coprococcus and Lachnospiraceae_NK4A136_group. In the case of
Lachnospiraceae, it is a representative butyrate-producing bacterium
and is a beneficial bacterium that maintains the intestinal environment
in an anaerobic state. The result demonstrated that intermittent fasting
increasing butyrate-producing bacteria, which can possibly effect on
human health.

Keywords : Taxonomy, Anaerococcus, swine faeces
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Anaerosporobacter faecicola sp. nov. Isolated from Faeces of
Korean Cow

A Novel Bacteroides Species, KGMB07931T and KGMB10229,
Isolated from Human Faeces

Seung-Hyeon Choi, Jam-Eon Park, Ji Young Choi, Ji-Sun Kim, Se Won
Kang, Jiyoung Lee, Mi-Kyung Lee, Jung-Sook Lee, and Seung-Hwan
Park*
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Han Sol Kim1, Ji-Sun Kim1, Min Kuk Suh1, Mi Kyung Eom1, Kook-Il Han1,
Ju Huck Lee1, Seung-Hwan Park1, Se Won Kang1, and Jung-Sook Lee1,2*
1
Korean Collection for Type Cultures, Korea Research Institute of
Bioscience and Biotechnology, 181 Ipsin-gil, Jeongeup-si, Jeollabuk-do
2
56212, Korea University of Science and Technology (UST), 217
Gajeong-ro, Yuseong-gu, Daejeon 34113, Korea

A novel bacterial isolate designated as strain AGMB01083T was isolated
from Korean cow faeces deposited in the National Institute of Animal
Science (Wanju, Republic of Korea). The bacterium is an obligate
anaerobic, Gram-strain-positive, and motile. Cells are straight or curved
rod-shaped, flagella and spores are observed. Growth occurs between
20-40 °C (temperature optimum of 35 °C), at pH 7-9 (pH optimum of
7), and in the presence of 0.5-1.0% (w/v) NaCl. Based on the 16S rRNA
gene sequence analysis, the strain belongs to the genus Anaerosporobacter
T
T
and is most closely related to A. mobilis HY-37-4 (=KCTC5027 ,
similarity, 95.7%). The DNA G+C content is 36.2 mol%, determined by
the whole-genome sequence. The average nucleotide identity value
T
T
between strain AGMB01083 and strain A. mobilis HY-37-4 is 75.5%,
below the interspecies identity threshold value. The major cellular fatty
T
acids (>10%) of strain AGMB01083 are C16:0, C16:0 dimethyl acetal
(DMA), and C16:0 3-OH. Based on the phylogenetic, phenotypic,
biochemical, chemotaxonomic, and genomic characterization, strain
T
AGMB01083 is proposed to be a novel species, named Anaerosporobacter
faecicola, in the genus Anaerosporobacter. The type strain is
AGMB01083T (=KCTC 15857T=NBRC 114517T).

Two anaerobic, Gram-negative strains designated KGMB07931 and
KGMB10229, were isolated from two different healthy Korean faecal
samples. Pylogenetic analysis based on the 16S rRNA gene sequence
T
indicates that the KGMB07931 and KGMB10229 sequences are very
similar to each other, and the two strains are also closely related to the
strains Bacteroides uniformis ATCC 8492T (97.5 %), Bacteroides
T
T
rodentium JCM 16496 (96.6 %), Bacteroides fluxus YIT 12057 (94.5
%). Their optimal temperature, NaCl concentration and pH for growth
were 37 °C, 0-0.5 % (w/v) NaCl and pH 7.0, respectively. The major
T
cellular fatty acids (>10 %) of strain KGMB07931 were anteiso-C15:0
and C18:1cis9. The major menaquinones are MK-9 and MK-10. The DNA
G+C content based on whole genome sequences was 46.3 mol%. On the
T
basis of phenotypic and phylogenetic data, strains KGMB07931 and
KGMB10229 represents a novel species in the genus Bacteroides. The
type strain is KGMB07931T.

Keywords : Korean cow, taxonomy, novel bacterium
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A Novel sporolactobacillaceae bacterium, KGMB08714 , Isolated
from Healthy Korean Faeces
1

1

1

1

1

Min Kuk Suh , Ji-sun Kim , Han-sol Kim , Mi kyung Eom , Kook-II Han ,
Se Won Kang1, Ju Huck Lee1, Seung-Hwan Park1, Jung-Sook Lee1,2*
1
Korean Collection for Type Cultures, Korea Research Institute of
Bioscience and Biotechnology, 181 Ipsin-gil, Jeongeup-si, Jeollabuk-do
56212, Korea 2University of Science and Technology, 217 Gajeong-ro,
Yuseong-gu, Daejeon 34113, Korea

A novel sporolactobacillaceae bacterium, KGMB08714T was isolated
T
from a faecal sample of a healthy Korean. Strain KGMB08714 was
facultatively anaerobic, Gram-positive, motile and spore-forming
rod-shaped, which formed ivory-white colonies on Reinforced
Clostridial Medium agar with 5% horse blood. Phylogenetic analysis
T
based on 16S rRNA gene sequence showed that strain KGMB0714 was
closely related to Sporolactobacillus vineae SL153T, with a 95.58% 16S
rRNA gene sequence similarity. The major end product of short-chain
fatty acid (SCFA) was lactate during fermentation. Based on the
phylogenetic and phenotypic characteristics, KGMB08714T described
as a novel species of the family Sporolactobacillus.
Keywords : Sporolactobacillus, gut microbiome
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Faecalicatena faecalis sp. nov., Isolated from Swine Faeces
Byeong Seob Oh, Seoung Woo Ryu, Seung Yeob Yu, Won Jung Choi, and
Ju Huck Lee*
Korean Collection for Type Cultures, Biological Resource Center, Korea
Research Institute of Bioscience and Biotechnology, Jeongeup 56212, Korea

An obligately anaerobic, Gram-stain-positive, non-motile, non-sporeT
forming and rod-shaped strain AGMB00832 was isolated from swine
faeces. The isolate was a member of the genus Faecalicatena and most
closely related to Faecalicatena orotica KCTC 15331T (97.2%, 16S
rRNA gene sequence similarity) according to the 16S rRNA gene
sequence-based phylogenetic analysis. Based on the whole genome
sequence analysis, The DNA G+C content of strain AGMB00832T was
38.8 mol%. Besides, the genome size and numbers of rRNA and tRNA
genes were 3,098,210 bp, 12 and 45, respectively. In biochemical
analysis, strain AGMB00832Twas shown to be negative for catalase,
oxidase and urease. Furthermore, the isolate was positive for β
-glucosidase, β-glucuronidase, glutamic acid decarboxylase, proline
arylamidase, acid phosphatase and naphthol-AS-BI-phosphohydrolase.
The major cellular fatty acids (>10%) of the isolate were C14:0, C16:0 and
C18:1ω11t DMA. On the basis of polyphasic evidences, strain
AGMB00832T represents a novel species of a genus Faecalicatena, for
which the name Faecalicatena faecalis sp. nov. is proposed. The type
T
T
T
strain is AGMB00832 (= KCTC 15946 =NBRC 114613 ).
Keywords : Swine faeces, gut microbiota, taxonomy
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Young Jeon4,5, Hyung Soo Han5,6, Gun Oh Chong3,4,5*, and Jae-Ho Shin1,2*
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Kyungpook National University, Daegu 41566, Korea 2Department of
Applied Biosciences, Kyungpook National University, Daegu 41566, Korea
3
Department of Obstetrics and Gynecology, School of Medicine, Kyungpook
National University, Daegu 41404, Korea 4Department of Obstetrics and
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41405, Korea

The gut microbiome is being increasingly implicated in diagnosis of
various diseases, including both digestive diseases and non-digestive
diseases. However, the evidence for the differences in invasive cervical
cancer (ICC) in gut microbiome remains unclear. In this study, we
investigated whether the gut microbiome differed in ICC patients
compared with healthy controls in our cohorts. And, we developed a
diagnostic model for predicting ICC, and identified bacterial signatures
from gut microbiome that contributed in classifying ICC using amplicon
sequencing data. Subjects including 21 healthy women (control group)
and 25 women with clinically confirmed ICC (cancer group) were
included. We carried out 16S rRNA amplicon sequencing using the
Illumina Miseq platform. The alpha diversity analysis revealed that
cancer group is lower compared to control group in terms of diversity
index, especially statistically significant in Shannon’s index. Beta
diversity analysis showed a clear separation between control and cancer
group. Furthermore, there were significant differences in the taxonomic
profiles between control and cancer group. And, we analyzed Linear
discriminant analysis effect size (LEfSe) to validate the taxonomic
differences at the genus level. Correspondingly, 7 bacteria genera were
identified through a 10-fold cross-validation on a random forest model
for distinguishing cancer with control group. This model had high
diagnostic utility (area under the curve [AUC] = 0.952) for predicting
ICC. Our research provides exploration of ICC using the gut microbiome
and this non-invasive diagnostic model could be widely used to
complement the clinical assessment.
Keywords : Microbiome, cervical cancer, machine learning
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Field Test of Selected Entomopathogenic Fungi for the
Management of Thrips palmi

Comparison of Fecal and Cecal Microbiota in Mice Fed a High Fat
Diet or a Normal Diet

Hyeju Jeong, Sungnam Choi, Hwasook Kwak, Jihee Han, and Jaekyeong
Song*
Agricultural Microbiology Division, National Institutes of Agricultural
Sciences, RDA, Wanju-gun 55365, Korea

Sunwoo Lee, Vineet Singh, and Unno Tasuya*
Major of Molecular Biotechnology, College Of Applied Life Sciences, Jeju
National University, Jeju 63243, Korea

Thrips palmi is pest that are problematic in greenhouse cultivation fruits
and vegetables. Nymph and adult insects of Thrips palmi are harmful
to the leaves, flowers, stems, and even fruits of plants. So it reduces the
commercial value. The development of insecticide resistance due to
repeated treatment of chemical insecticides makes it difficult to control
thrips at farm. Therefore, the selection of useful microorganisms to
effectively control thrips is on the rise. In the previous experiment,
entomopathogenic fungi with high pathogenicity to thrips were selected.
Two strains of them were tested at field. The strains Isaria sp. S3-2 and
Metarhizium sp. S5-3 were treated three times to cucumber seedling at
7 days intervals. As a result, the number of thrips per seedling was 43.1
in the control group, 7.1 in the Isaria sp. S3-2 strain treated group, and
12.4 in the Metarhizium sp. S5-3 strain treated group. Since the
population of thrips in the selected entomopathogenic fungi treatment
group is lower than that of the control group, the selected microorganisms
are thought to be effective in controlling thrips.
Keywords : Thrips palmi, entomopathogenic fungi, biological control

Intestinal microflora plays an important role in maintaining our health,
and research in the field is increasing. In general, fecal and cecal
microbiota are targeted to investigate gut microbiota shifts during dietary
intervention. In this study, we compared fecal and cecal gut microbiota
in mice undergoing different dietary interventions. The mice(n = 7) were
fed either a high fat diet(HFD) or a normal diet(ND) for 12 weeks. Fecal
and cecal gut microbiota were analyzed through Miseq sequencing. We
applied Mothur to process sequence data, STAMP and R to perform
microbiota comparison, and PICRUSt to predict metabolic activities.
The results from the beta-diversity analysis showed differences in
microbial diversity between ND and HFD, likewise observed between
fecal and cecal microbiota. Differential abundance analysis showed
significant difference in some genera such as probiotic strains (i.e.
Lactobacillus and Bifidobacterium), Bacteroides, and Helicobacter.
Therefore, our results suggest that the conclusions obtained from dietary
interventions could vary depending on which microbiota was analyzed
and what type of dietary intervention was taken. This study provides
fundamental information about the role of microbiota in dietary
intervention studies.
Keywords : Microbial diversity, fecal and cecal, diet intervention
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Characterization of Glutamate Decarboxylase (GAD) from
Latilactobacillus curvatus K285 Isolated from Gat-kimchi
*

Se Jin Lee, and Jeong and Hwan Kim
Division of Applied Life Science (BK21 Four), Graduate School,
Gyeongsang National University, Jinju 52828, Korea

A gamma-aminobutyric acid (GABA)-producing microorganism was
isolated from gat-kimchi, a Korean traditional vegetable food. LAB were
isolated by spreading diluted samples on MRS agar plates. A
GABA-producing strain was isolated from 2,000 LABs by TLC of
culture supernatant containing MSG (mono sodium glutamate). The
isolate, K285, was identified as Latilactobacillus curvatus by 16S rRNA
gene sequencing. Growth characteristics of Lb. curvatus K285 were
examined for 120 h at different conditions: pH (3-10), temperature (-1℃
-45℃), and NaCl (0%-10%) respectively. The gadB gene encoding
glutamate decarboxylase (GAD) was cloned by PCR. gadC encoding
a glutamate/GABA antiporter was located immediately upstream of
gadB, indicating the gadCB operon structure. gadB was overexpressed
in Escherichia coli BL21 (DE3) and recombinant GAD was purified
through Ni-NTA column (GE Healthcare, Sweden). The size was 54 kDa
by SDS-PAGE. Maximum GAD activity was observed at pH 5.0 and
50°C and the activity was dependent on pyridoxal 5’-phosphate. The Km
and Vmax of GAD were 5.35 ± 0.27 mM and 0.041 ± 0.0008 mM/min,
respectively, when glutamate was used as the substrate.

The Anti-Inflammation Effect of a Strain of Lactobacillus
rhamnosus via Gut-Brain Axis in Irritable Bowel Syndrome Mice
Model Under Chronic Stress
*

Jihyun Kim, and Sae Hun Kim
College of Life Science and Biotechnology, Korea University, Seoul 02841,
Korea

In modern society, people face demanding competition and feel chronic
stress. Chronic stress can cause both physical and psychological illness
such as irritable bowel syndrome (IBS) and depression. Although it is
recently studied that gut microbiota can influence the host’s health via
the gut-brain axis, the mechanism of the effect of single bacterial strain
via the gut-brain axis is unknown. In this study, C57BL/6 J male mice
were administered a strain of L. rhamnosus ad-libitum. Treatment groups
were exposed to unpredictable chronic mild stress (UCMS) and received
10 mg/kg of loperamide. Mice that were fed L.rhamnosus-supplemented
diet showed improved UCMS-induced dysregulation, upregulating the
mRNA expression of tight junction protein, brain-derived neurotrophic
factor and serotonin and downregulating pro-inflammatory markers in
the intestine and the brain. Therefore, the supplement of L. rhamnosus
is expected to improve cognitive impairment as well as to attenuate
inflammation via gut-brain axis in IBS mice model.
Keywords : Probiotics, gut-brain axis, anti-inflammation
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Fungal Microbiome of Deoxynivalenol : Modulating Intestinal
Morphology and Microbiota in Piglets Ileum Tissue
Jin Young Jeong, Minji Kim, Sang Yun Ji, Byeonghyeon Kim, Youl Chang
Baek, Hwa Seol Park, and Hyunjung Jung
Animal Nutrition and Physiology Team, National Institute of Animal Science,
Wanju 55365, Korea

Deoxynivalenol (DON) causes diseases and physiological responses to
humans and livestock. In particular, it affects feed intake and productivity
in pigs. This study was conducted to identify of the intestinal microbiota
and morphology in piglets fed DON contaminated feeds with different
concentrations. We performed the ileum contents from four groups of
piglet (fed either a standard diet, or a diet with 1, 3, 10 mg/kg purified
DON). Fungi from the ileum contents of 2-way hybrid piglets (Landrace
× Yorkshire) were characterized by ITS ribosomal RNA gene sequencing
based on MiSeq platform, and then taxonomy and diversity were used
q2-feature-classifier and q2-diversity to generate interactive visualizations,
respectively. DON exposure reduced feed intake and body weight
compared with control groups. 1,385,732 gene sequences were generated
with total sequences sampled (10,000). Exposure to DON significantly
affected the ileum fungal microbiota, especially Ascomycota, which was
the most abundant. We estimate that Ascomycota plays an important role
in regulating DON for detoxification. The gut mycobiota was
predominant by yeast, with an abundance of phylum Ascomycota in more
than 90% of the piglets. The diversity communities were estimated with
piglets fed exposure to DON. Additionally, we observed collagen fibers
in ileum tissue using Masson's trichrome staining. It stained a collagen
fibers in the submucosa of piglet ileum. Acute exposure to DON induces
disturbances of gut microbial communities. In conclusion, these findings
suggest that the intestinal microbiome can provide better understanding
of the gut microbiota association with growth performance in piglet
exposure to DON
Keywords : Piglet, deoxynivalenol, microbiome
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Seoung Woo Ryu, Byeong Seob Oh, Seung Yeob Yu, Won Jung Choi, and
Ju Huck Lee*
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An obligately anaerobic, Gram-positive, non-motile, coccus-shaped
T
bacterial strain designated AGMB00490 was isolated from swine
faeces. 16S rRNA gene sequence-based phylogenetic analysis indicated
that the isolate belongs to the genus Peptoniphilus and that the most
T
closely related species is Peptoniphilus gorbachii KCTC 5947 (97.22%
16S rRNA gene sequence similarity). Whole genome sequence analysis
determined that the DNA G+C content of strain AGMB00490T was 31.2
mol% and moreover that the genome size and numbers of tRNA and
rRNA genes were 2,129,517 bp, 34, and 10, respectively. Strain
AGMB00490T was negative for oxidase and urease; positive for catalase,
indole production, arginine arylamidase, leucine arylamidase, tyrosine
arylamidase, and histidine arylamidase; and weakly positive for
phenylalanine arylamidase and glycine arylamidase. The major cellular
fatty acids (>10%) of the isolate were determined as C16:0 and C18:1ω9c.
T
Strain AGMB00490 produced acetic acid as a major end product of
metabolism. Accordingly, phylogenetic, physiological, and chemotaxonomical
T
analyses revealed that strain AGMB00490 represents a novel species
for which the name Peptoniphilus faecalis sp. nov. is proposed. The type
strain is AGMB00490T (= KCTC 15944T = NBRC 114159T).
Keywords : Microbiome, swine faeces, Peptoniphilus
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Identification of Vaginal and Fecal Microbiome Characteristics of
Hanwoo

Feeding Levels on Ruminal Microbial Community of Growing
Korean Native Goat (Capra hircus coreanae)

Soyoung Choi, JiHye Cha, Minji Song, JuHwan Son, Mi-rim Park,
Yeong-jo Lim, and Woncheoul Park*
Animal Genomics and Bioinformatics Division, National Institute of Animal
Science, Rural Development Administration, Wanju 55365, Korea

Jinwook Lee, Bong-Hwan Choi, Sung-Soo Lee, Dong-Kyo Kim, Eun-Do
Lee, and Kwan-Woo Kim*
National Institute of Animal Science, Rural Development Administration,
Hamyang 50000, Korea

Improving reproduction ability is very important in the beef cattle
industry. However, the study of Hanwoo (Korea native cattle) is mainly
focused on meat quality and growth. In addition, the microbiome study
of reproductive system and feces about healthy Hanwoo is very
insufficient. Therefore, in this study, the microbiome information of the
vagina and feces of Hanwoo confirmed characteristics of the microbial
composition. A total of 31 clinically healthy Hanwoo in Cheongju were
enrolled in this present study. They have delivered healthy calves more
than once. We collected fecal and vaginal samples during the breeding
season. All samples were performed the paired-end sequencing using
the Next-generation sequencing of the V3-V4 region of 16S rRNA gene
via the Illumina MiSeq platform. After removing low quality reads and
chimeras using QIIME2, samples had averaged 56,926 reads per sample
ranging from 9,457 to 124,197. We confirmed the sequencing quality
and OTUs of each samples through the alpha rarefaction curve. We
founded the vaginal microbial composition more complex than fecal
microbiome. In both groups, vaginal and fecal samples, were identified
common and important microbes. And PCoA showed that significantly
differences between two groups, and LEfSe analysis detected which
bacterial taxons differed. The results of our study were able to confirm
the microbial composition of the vaginal and fecal samples in healthy
Hanwoo. Our study suggests that when conducting microbiome study
in the future, samples should be collected and analyzed according to the
experiment purpose. Furthermore, the microbiome of the vagina and
feces, which is related to reproductive ability, could be used as the
potential biomarker.

The objective of this study was to investigate the effects of feeding levels
on ruminal bacterial community of growing Korean native goats. Five
growing bucks (19.5±1.4 kg) with an average age of 5 months were
randomly allocated to one of five feeding levels (maintenance [M], 1.1
x M, 1.2 x M, 1.4 x M, and 1.6 x M). The experimental design was 5 ×
5 Latin square design and all animals were housed individual pens (1.2
m × 0.9 m). At the end of feeding trials, rumen samples were collected
before morning feeding using stomach tube. Alpha diversity did not
differ among dietary treatment groups. Assessment of the relative
abundances revealed 9 phyla of which Firmicutes and Bacteroidetes
were found to be the most dominant, but the relative abundance of these
phylum did not differ between treatment groups. The relative abundance
of Synergistetes was influenced quadratically (p<0.05) at the phylum
levels. At the genus levels, only the abundance of Muribaculum was
increased linearly (p<0.05). The relative abundance of Anaerohabdus,
Intestinimonas, Anaerovorax, Emergencia, Alkalibacter, Gracilibacter,
Oribacterium, Roseburia, Breznakia, Thermanaerovibrio and Anaeroplasma
were significantly influenced by quadratic model (p <0.05). Among the
23 predominant genera (relative abundance > 1%), eight genus including
Saccharofermentans, Ruminococcus and Paludibacter showed high
correlations between growth performance and ruminal fermentation
parameters. These results indicated that dietary feeding levels affects
ruminal microbial community, and further affects growth performance
and ruminal fermentation. These results serve as a basis for the
establishment of goat feeding programs in farm scale of republic of
Korea.

Keywords : Hanwoo, vaginal microbiome, fecal microbiome

Keywords : Growing goat, Rumen microbiome, feeding level
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Feeding Levels on Rumen Bacterial Community of Fattening
Korean Native Goat (Capra hircus coreanae)

Effect of a Bioconverted Product of Lotus corniculatus Seed on the
Axillary Microbiome and Body Odor
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Min-Ji Kim1, Setu Bazie Tagele1, HyungWoo Jo2, Min-Chul Kim1,
YeonGyun Jung1, Yeong-Jun Park1, Jai-Hyun So3, Hae Jin Kim4, Ho Jin
4
2
2
1*
Kim , Dong-Geol Lee , Seunghyun Kang , and Jae-Ho Shin
1
Department of Applied Biosciences, Kyungpook National University,
Daegu 41566, Korea 2R&I Center, COSMAX BTI, Seongnam 13486, Korea
3
National Development Institute of Korean Medicine, 94, Hwarang-ro,
4
Gyeongsan, Gyeongsangbuk-do 38540, Korea Experiment Research
Institute, National Agricultural Products Quality Management Service,
Gimcheon, Gyeongsangbuk-do 39660, Korea

Ruminal microbial community was influenced by various factors
including dietary feeding levels, feed type and growing phase. The aim
of this study was to explore the effects of feeding levels on ruminal
bacterial community and to investigate the correlation between ruminal
bacterial abundance and growth performance/fermentation of fattening
Korean native goat using 16S rRNA sequencing. Five Korean native goat
(Capra hircus coreanae) bucks (38.0±1.7 kg) with an average age of 2.4
year-old were randomly allocated to one of five feeding levels
(maintenance [M], 1.1 x M, 1.2 x M, 1.4 x M, and 1.6 x M). The
experimental design was 5 × 5 Latin square design and all animals were
housed individual pens (1.2 m × 0.9 m) for an adaption period of 2 weeks
and collection period for 1 weeks. Rumen samples were collected before
morning feeding using oral stomach tube. Assessment of the relative
abundances revealed 10 phyla of which Firmicutes and Bacteroidetes
were found to be the most dominant, but the relative abundance of these
phylum did not differ between treatment groups. The relative abundance
of Proteobacteria was decreased linearly (p < 0.001) at the phylum levels.
At the genus levels, the relative abundance of Butyrivibrio was decreased
linearly (p < 0.01) and quadratically (p < 0.05). The abundance of
Breznakibacter, Ruminococcus and Ballitalea were decreased linearly
(p < 0.05), but the abundance of were Duncaiella, Millionella,
Parapedobacter and Tyzzerella increased linearly (p < 0.05). The relative
abundance of Oribacterium was increased quadratically (p < 0.01), but
the abundance of Kineothrix was decreased quadratically (p < 0.05).
Among the 24 predominant genera (relative abundance > 1%), 14 genus
including Buryrivibrio, Ruminococcus and Selenomonas were
associated with the growth performance and ruminal fermentation
characteristics. These results suggest that higher feeding levels of
growing goat increases digestibility and nutrient utilization efficiency
in the rumen, and further affects ruminal microbial community. These
results serve as a basis for the establishment of goat feeding programs
in farm scale of republic of Korea.
Keywords : Fattening goat, Rumen microbiome, feeding level

The skin microbiome, especially the axillary microbiome, consists of
odor-causing bacteria that decompose odorless sweat into malodor
compounds, which contributes to the formation of body odor.
Plant-derived products are a cheap source of bioactive compounds that
are common ingredients in cosmetics. Microbial bioconversion of
natural products is an ecofriendly and economical method for production
of new or improved biologically active compounds. Therefore, in this
study, we tested the potential of a Lactobacillus acidophilus KNU02-mediated bioconverted product (BLC) of Lotus corniculatus seed to
reduce axillary malodor and its effect on the associated axillary
microbiota. A chemical profile analysis revealed that benzoic acid was
the most abundant chemical compound in BLC, which increased
following bioconversion. Moreover, BLC treatment was found to reduce
the intensity of axillary malodor. We tested the axillary microbiome of
18 study participants, divided equally into BLC and placebo groups, and
revealed through 16S rRNA gene sequencing that Staphylococcus,
Corynebacterium, and Anaerococcus were the dominant taxa, and some
of these taxa were significantly associated with axillary malodor. After
one week of BLC treatment, the abundance of Corynebacterium and
Anaerococcus, which are associated with well-known odor-related
genes that produce volatile fatty acids, had significantly reduced.
Likewise, the identified odor-related genes decreased after the
application of BLC. BLC treatment enhanced the richness and network
density of the axillary microbial community. The placebo group, on the
other hand, showed no difference in the microbial richness, odor
associated taxa, and predicted functional genes after a week. The results
demonstrated that BLC has the potential to reduce the axillary malodor
and the associated odor-causing bacteria, which makes BLC a viable
deodorant material in cosmetic products.
Keywords : Bioconversion, skin microbiome, cosmetics
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The Pathway of Propionate Production and Description of a Novel
Propionate Producing Gut Bacterium AP1T

Chronic Exposure to Antibiotics Modulates Gut Microbiome and
Immune/Stress-Related Genes in the Fishes
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A novel Gram-stain-positive, non-motile, non-spore-forming,
T
rod-shaped and strictly anaerobic bacterium, designated AP1 , was
isolated from a healthy Korean faeces. Comparative analysis of 16S
rRNA gene sequences showed that strain AP1T was most closely related
T
to Merdimonas faecis BR31 (94.3 %) and the average nucleotide
T
T
identity (ANI) value between strain AP1 and M. faecis BR31 was 75.6
T
%. Interestingly, strain AP1 produced the highest concentration of
propionate compared with the other reference strains. In gut commensal
bacteria, propionate can be produced via mainly three metabolic
pathways such as propandiole pathway, acrylate pathway, and succinate
T
pathway. To investigate the metabolic pathway(s) utilized by strain AP1
to produce propionate, it was analyzed the genome sequences and KEGG
pathway. It was found that strain AP1T is not able to produce using above
T
three pathways that most gut bacteria use. It was thought that strain AP1
produced a large amount of propionate though the amino acid catabolic
pathway, that was also supported by increased propionate after adding
amino acids. Based on the phylogenetic, phenotypic and chemotaxonomic
T
characteristics, strain AP1 represents a novel propionogenic species in
a new genus within the family Lachnospiraceae. It is also expected that
T
propionogenic bacterium AP1 can be used as new generation probiotics
to target various metabolic syndrome as propionate-producing consortium
does.

Antibiotic pollutants in the milieu escalate the selective pressure on
microbial flora and promote the increase of antibiotic resistance in the
aquatic environment. The indiscriminate use of antibiotic agents can
affect not only microorganisms but also their hosts in both aquatic and
terrestrial environments. Previous studies have shown that chronic
antibiotic exposure affected to growth, reproduction and hormones in
freshwater medaka. In this study, we hypothesized that chronic antibiotic
exposure can alter the composition of gut microbiome in the host, and
modulate expression levels of immune and stress-related genes. To set
up the antibiotic concentration for chronic exposure assays, we selected
six antibiotics: ampicillin, erythromycin and chloramphenicol for the
Korea native ricefish (Oryzias latipes), and oxytetracycline, sulfamethoxazole/
trimethoprim and erythromycin for zebrafish (Danio rerio), respectively.
The isolated bacteria from intestine of fish were used for minimal
inhibitory concentration (MIC) test of each antibiotics. Based on MIC
data, we established the antibiotics concentration for chronic exposure
assay. Fishes were exposed for a month to each antibiotics. Then, total
DNA from fish intestine was purified for future gut microbiome
analyses. RNA was also purified to check immune and stress-related
gene expression with future differentially expressed genes (DEG)
analyses. Our study will be provided a solid reason to halt indiscriminate
use of antibiotic agents.
Keywords : Antibiotics, chronic exposure, fish gut microbiome

Keywords : Propionate, novel, gut microbiota
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Microbiome of Seoul Metropolitan Rapid Transit Subway (SMRT)
Aerosol: Unraveling the Seasonal Variations of Airborne Microbial
Assemblages of SMRT, South Korea
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Background: Subway systems are requisite for urban societies; however,
microbiological characteristics of subway aerosols are relatively
unknown. SMRT has grown to one of the world’s largest public transit
networks s, with 9 lines lengthening 327 km (including 290 km
underground). The average number of passengers travel per day is 7.2
million and per year is 2.6 billion. With an epic increase in commuters
in Seoul, the subway network also gaining in reputation and is
progressively being used as the primary means for public transportation.
Methods: In this study, we determined the seasonal airborne microbial
diversity profiles at SMRT stations by sequencing 16S rRNA and ITS.
Particulate matter samples were collected from air purifiers installed in
the platform area of SMRT subway stations. Three stations including the
most crowded one were selected for the sampling. A) Gangnam, B) Suyu,
C) Indeagwon. The sampling was carried out each season during 2019.
After extracting the total DNA from all seasonal samples, PCR was
performed with Illumina overhang adapter primers for the V3-V4 region
of the 16S rRNA gene and ITS2 region of the ITS gene. The amplified
products were further purified and sequencing libraries were made.
Sequencing was carried with the Illumina Miseq sequencing system
(Illumina, USA). Results: The SMRT microbiome showed extensive
taxonomic diversity, with the most common bacterial genera at the
subway stations associated with the skin. Overall, stations included in
this study harbored different phylogenetic communities based on α
-diversity and β-diversity comparisons. Microbial assemblages also
varied depending upon the season sampled, as well as the station.
Conclusions: This study is the first extensive microbiome study at one
of the world’s largest mass transit subway systems. The study shows that
the microbial composition of the SMRT subway stations comes from a
diverse combination of environmental, human sources, season, and the
lifestyle of commuters.
Keywords : Microbiome, subway, seasonal diversity
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Assessment of Incubating Media Composition for In vitro
Gastrointestinal Digestion-Fecal Fermentation : GID-FF
Dabin Jeon1, and Tatsuya Unno1,2*
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Recent gut microbiome studies revealed a number of important roles of
gut microbiome in human health. For the most of gut microbiome studies,
animal experiments are considered essential. There are time-consuming,
high-cost, and even ethical issue in animal experiment. We applied in
vitro gastrointestinal digestion and fecal fermentation (GID-FF) to
investigate the effects of various function of foods or medicines on gut
microbiota. While incubating gut microbiota in this system, three kinds
of media (Phosphate-buffered saline media; PBS, Basal culture media;
BCM, and New Basal culture media ; NBCM) were tested using three
healthy people’s fecal samples. Our results showed that microbiota shifts
depended on incubation time, carbon source, and type of bile salts.
Briefly, As incubation time increased, the abundance of Bacteroides and
Bilophila was increased. Also, it showed the association between carbon
sources and the abundance of Dorea, Bacteroides, Fusicatenibacter, and
Parabacteroides. Therefore, we suggest that type of media should be
carefully selected depending on type of samples(i,e, food and medicine).
Keywords : GID-FF, fecal microbiome, incubation media
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The First Successful Fecal Microbiota Transplant for Iranian
Recurrent CDI Patients with Uunderlying Inflammatory Bowel
Disease and the Alterations of Gut Microbiota

Bacterial Community Composition Change in Temperate
Octocoral, Scleronephthya gracillimum Responding to Season and
Heat Stress

Youngjae Jo1, Minsung Kim1, Jae-Ho Shin1*, Abbas Yadegar2, and
MinSoo Jung1
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Daegu 41566, Korea 2Foodborne and Waterborne Diseases Research
Center, Research Institute for Gastroenterology and Liver Diseases, Shahid
Beheshti University of Medical Sciences, Tehran, Iran

Seonock Woo
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Fecal microbiota transplant (FMT), a novel alternative to existing
antibiotic treatment, has emerged for the therapeutic treatment of
recurrent Clostridioides difficile infection (rCDI) and concurrent
inflammatory bowel disease (IBD). Although FMT has been used for
decades worldwide, more research about effects of FMT on gut
microbiome is necessary. Particularly, there have been no previous
studies focusing on Iranian patients. This study examines how gut
microbiota change in Iranian patients with inflammatory bowel disease
(seven with ulcerative colitis and one with Crohn’s disease) before and
after FMT. FMT was performed to 8 patients via colonoscope. The
patients experienced no adverse effects and IBD flare-up, and all
recovered to full health. Regardless of type of IBD, rCDI patients all had
a lack of Bacteroidetes compared to donor samples. Following FMT
treatment, the proportions of Bacteroidetes were increased until a normal
range was achieved. More specifically, Prevotella which are
hierarchically ranked below Bacteroidetes, were found to increase
significantly following FMT; Prevotella was also found to correlated
negatively with inflammation, suggesting that Prevotella may be a key
factor for resolving CDI and IBD. Gut microbial diversities were found
to increase while dysbiosis indices decreased; however, the distance of
microbial communities that were not narrowed and varying donor stool
engraftment indicate that gut bacterial communities of recipients do not
change compared to donors. FMT leads to significant alterations of the
bacterial community structure in rCDI patients with IBD. Although the
microbial composition of rCDI patients after FMT treatment did not
change compared to donors, most patients recovered their own beneficial
bacteria. Moreover, the decreasing in microbial dysbiosis index and
increasing in phylogenetic diversity after FMT demonstrate the
importance of both FMT treatment and subsequent management.
Collectively, our findings show that FMT helped reprograming the gut
microbiome of rCDI patients.

Coral diversity is affected by climate change. Environmental impacts
can induce the change of relationship between coral and its symbiotic
microbial community. Furthermore the microbial community change
could lead the coral diseases considered one of the reasons of coral death
and the opportunistic infections in corals exposed to the increased
temperature. In this study we collected a temperate octocoral, Scleronephthya
gracillimum in Jeju,Korea and exposed to various seawater temperature
(26, 28 and 30℃ ) to compare the composition of bacterial community
using the Next Generation Sequencing technique. The results showed
total 88 species of bacteria were found in S.gracillimum in wild condition
and they were classified to 72 genus, 41 family, 32 order, 16 class and
13 phylum. Soft coral, S.gracillimum were enriched in OTUs from the
families Hahellaceae, Mycoplasmataceae, Alteromonadaceae, Anaplasmataceae,
and Rhodobacteraceae. The number of bacteria species belong to
following 8 families, Flavobacteriaceae, Bacillaceae, Comamonadaceae,
Alteromonadaceae, Pseudoalteromonadaceae, Hahellaceae, Pseudomonadaceae
and Vibrionaceae robustly increased in responses to the heat stress in 26,
28 and 30ºC groups and the species Mesoflavibacter sabulilitoris, Vibrio
tubiashii, Pseudomonas azotoformans, Oceanospirillum beijerinckii,
Neptuniibacter Caesariensis, and Amphritea spongicola showed
proportionally increase by temperature. The number of Endozoicomonas
elysicola showed an increase up to 26ºC then decrease in 28 and 30℃
groups.
Keywords : Scleronephthya gracillimum, environmental impacts,
OTUs
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Microbiome Analysis of the Deep Dea Stalked Barnacle, Neolepas
marisindica from Onnuri Vent Field in Central Indian Ridge

Seasonal Microbiome Composition Change of Soft Coral and
Seawater in the South Sea, Korea
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All animals on Earth form associations with microorganisms, including
protists, bacteria, archaea, fungi, and viruses. In the ocean, marine animal
–microbial relationships has not been studied much like as terrestrial
animals. The potential for microbiomes to influence the health,
physiology, behavior, and ecology of marine animals could alter current
understandings of how marine animals adapt to change, and especially
the growing climate-related and anthropogenic-induced changes
already impacting the ocean environment. This new stalked barnacle,
Neolepas marisindica, is morphologically distinct from the Pacific
dwelling N. zevinae and N. rapanuii and was recently classified as
follows: Arthropoda; Crustacea; Hexanauplia; Scalpellomorpha;
Eolepadidae; Neolepas. We analyzed the microorganism composition
of N. marisindica collected from Solitaire and the Onnuri Vent Field on
the Central Indian Ridge in expedition of the research vessel ISABU (RV
ISABU). The first results were shown in this presentation to understand
‘ who inside’ using the targeted small subunit (SSU) ribosomal RNA
(rRNA) gene. The further investigation combined with function gene
expression study of N. marisindica is undergoing to explain the key of
metabolism of living, the features of hydrothermal vent animals with
genes function analysis and also the information about host and symbiont
coadaptation and evolutionary process.

The warm current running from tropical Philippines through subtropical
Taiwan to the temperate region Korea, the Kuroshio transfers heat from
lower to higher latitudes. It warmed most rapidly in 1981–1998, when
sea surface temperatures rose by 1.5°C (0.9°C/decade), almost 7 times
the global rate. This affected the physiological responses of corals as well
as the corals habitat range. We chose Eleutherobia rubra, a
azooxanthellate soft coral around Korea to investigate the microbiome
composition and to compare with the habitat seawater microbiome
change along the year. This study focused on the identification of the
microbiome from E. rubra and seawater from its habitat and its diversity
and the microbiome composition change in four seasons. As results,
Proteobacteria was mainly found with 53.5% and secondly Bacteroidetes
with 9.9% from all coral samples and Proteobacteria with 47.6% and
Bacteroidetes with 25.6% from seawater. The family, Endozoicomonadaceae
with 26% and Spirochaetaceae with 8.5% were found from the coral
samples along the four seasons and the family, Flavobacteriaceae with
16.4% and Pseudomonadaceae with 10.8% from seawater. Endozoicomonas
elysicola was the species showing the highest count rate from the coral
samples and Psuedomonas gramnis was the species showing the highest
count rate from the seawater samples and any endozoicomonas species
were found in the seawater samples.

Keywords : Neolepas marisindica, onnuri vent field, the Central Indian
Ridge

Keywords : E. rubra, microbiome, South Sea

