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Analysis of Rumen Methanogen in Goat with Different Roughage
Sources

Analysis of Rumen Methanogen in Hanwoo with Different Feed
Association
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Ruminal microbiome is largely affected by animal, especially their feed.
Different forage quality and proportions of dietary forages can alter the
rumen ecosystem. This study was conducted to investigate the effects
of different forage sources on ruminal and archaeal community
composition of Korean cross-breed goats. The experiment design was
a 4 × 4 latin square design with four forage sources and four periods. The
alfalfa (ALF), timothy (TIM), Italian ryegrass(IRG), rice straw (RS),
which are largely used in Korea were chosen for this study. Rumen
samples were extracted using stomach tube. Samples were stored in a
deep freezer (- 80℃) until analysis. Genomic DNA was extracted using
RBB+C bead-beating method. The standard for quantification was
utilized by cloning antibiotic resistant Escherichia coli, primary
incubation for 16 hours in LB agar medium containing ampicillin, and
secondary incubation for 16 hours in LB broth medium. After the second
culture, DNA was extracted using a plasmid DNA kit (QIAprep spin
miniprep, QIAGEN), and then purified using a purification kit
(QIAquick PCR purification kit, QIAGEN). The concentration and
purity of sample were measured with nanodrop, and the concentration
was diluted to 25 ng/ul. The conditions for the real time PCR experiment
were set as follows. SYBR green I10ul, forward primer 2ul, reverse
primer 2ul, Rnase free water 3 ul, DNA 3 ul mixed solution was dispensed
into 96 wells for PCR. Temperature conditions are (1) denaturation 94℃
(2min)-(2) amplification (35 cycles) 94℃(15sec), 60℃(15sec), 72℃
(2min)-(3) 95℃(10s), 65℃ (5s) and 95℃ (5s). All PCR procedures were
performed using real-time PCR equipment (CFX96, BIORAD), and the
experimental results used only numerical values above the threshold by
checking the amplification cycle and melting curve. The copy number
of total archaea was 2019503 /ul in ALF, 2485018 /ul in IRG, 1759129
/ul in RS, and . 1511266 /ul in TIM.
Keywords : Goat, rumen methanogen, archaea

In this study, we analyzed the rumen methanogen of hanwoo, korean beef
cattle using real time PCR. Rumen liquid from two cattle was collected
1 h before morning feeding, then squeezed through four layers of
cheesecloth. Rumen fluid was combined with McDougall’s buffer in a
4:1 ratio under strict anaerobic conditions, and 50 mL of inoculum was
then added (n = 3/treatment). The control setup was three blank flasks
containing only inoculum. Each treatment and control flask contained
0.5 g of fermentation substrates containg different ratio of roughage(R)
and concentrate(C) feed (R:C = 9:1, R:C = 5:5, R:C = 1:9). Flasks were
sealed with butyl rubber stoppers and aluminum caps and then incubated
for 48 h at 39℃. Rumen fluid was centrifuged at 6,000 × g and 20℃ for
15 min. The supernatant was used for analyses of rumen methanogen.
Samples were stored in a deep freezer (- 80℃) until analysis. Genomic
DNA was extracted using RBB+C bead-beating method. The standard
for quantification was utilized by cloning antibiotic resistant Escherichia
coli, primary incubation for 16 hours in LB agar medium containing
ampicillin, and secondary incubation for 16 hours in LB broth medium.
After the second culture, DNA was extracted using a plasmid DNA kit
(QIAprep spin miniprep, QIAGEN), and then purified using a
purification kit (QIAquick PCR purification kit, QIAGEN). The
concentration and purity of sample were measured with nanodrop, and
the concentration was diluted to 25 ng/ul. Temperature conditions are
(1) denaturation 94℃(2min)-(2) amplification (35 cycles) 94℃(15sec),
60℃(15sec), 72℃(2min)-(3) 95℃(10s), 65℃ (5s) and 95℃ (5s). All
PCR procedures were performed using real-time PCR equipment
(CFX96, BIORAD), and the experimental results used only numerical
values above the threshold by checking the amplification cycle and
melting curve. The copy number of total archaea was 107737 /ul in high
roughage, 88099 /ul in medium roughage, and 64855 /ul in low roughage.
The copy number of genus methanobrevibacter was 13403 /ul in high
roughage, 13762 /ul in medium roughage, and 10424 /ul in low roughage.
Keywords : Hanwoo, rumen methanogen, archaea
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Development of Useful Peptide Material through Enzymatic
Degradation of Protein Using Korean Domestic Soybean-Based
Whole Soymilk
Sang Hyun Cha1, Hyung Jun Kim1, Doo Seob Choi2, Jong-Hoon Kim2,
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Soybeans are a common and effective source of vegetable protein in the
human diet. Since ancient times, Korea has been widely known as the
origin of soybeans, and has a higher protein content than foreign
soybeans. Soymilk is a representative processed food of soybean and has
been spotlighted as a complete food that can replace milk. In particular,
whole soymilk contains pureed soybean and shells, so it is rich in various
biomedicinal materials and dietary fiber. We have secured high-quality
soybeans and manufactured whole soymilk through comparisons among
various domestic origins and thought about how to use many
water-soluble proteins in whole soymilk more efficiently. The whole
soymilk was treated with enzyme to make various substances low
molecular weight. We analyzed substances such as sugars and amino
acids. These are expected to have a prebiotic effect and a health function
different from conventional soy milk.
Keywords : Soybean, soymilk, protease
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The body odor effects the human life to great extent, therefore reducing
body odor has become necessary for an individual’s good and healthy
lifestyle. Skin microbiome, especially axillary microbiome, contribute
to body odor by decomposing odorless sweat to a malodor compounds.
To better understand the link between the axillary microbiome and body
odor, we conducted an analysis of axillary microbiome of 18 participants.
Together with, we have also discovered the new deodorant substance,
which is bioconversion product of Lotus corniculatus seed using
Lactobacillus acidophilus. To confirm the efficacy of bioconversion
product of L. corniculatus seeds (BLC) as a new deodorant substance,
9 participants were requested to use the product including BLC and
remaining 9 used the placebo product which is excluding BLC for a week.
All armpit samples before and after treatment were conducted to 16S
rRNA V4-V5 region sequencing using Illumina Miseq. For
compositional analysis of BLC, GC/TOF-MS was performed. First of
all, Staphylococcus was the most dominant genus in axillary
microbiome, followed by Corynebacterium, Anaerococcus, and
Propionibacterium. Canonical analysis of principal coordination of the
axillary microbiome in relationship to odor intensity and odor worry
exhibits the association between odor intensity, odor worry, and axillary
microbiome. In BLC treatment, odor intensity was relatively more
decreased compare to placebo group. Also, the richness of axillary
microbiome was increased with increasing Paenibacillus,
Chryseobacterium, and Streptococcus. However, placebo group has no
dramatic changes in axillary microbiome richness and bacterial
signatures. Interestingly, Corynebacterium in BLC treat group was
significantly decreased and this genus is well known as malodor
compounds producing bacteria in human skin environment. In
functional gene prediction, using PICRUSt, there is reduction in
lipid-catabolizing genes in BLC treatment. In compositional analysis of
BLC, methyl galactoside was the most abundant compound followed by
benzoic acid, silanol, and palmitic acid. Our results demonstrate that
axillary microbiome plays role in determining body odor and suggest
BLC as a new novel deodorant substance that has selective antibacterial
activity.

N-4

Skin microbial communities of humans show individual-variable
microbial composition and diversity. In particular, it could be used as
a biomarker to identify individuals according to specific skin bacteria
strains. This study aims to identify a biomarker by analyzing the
microbial community between the used desk surface and skin microbes
of the individual. Samples were collected twice from the right palm, oral
and desk surface. For microbiota analysis, 16S rRNA gene-based
sequencing was used to identify specific skin microbial composition and
Source-Tracker analysis was used to determine transmitted of
microbiota to the environment. As a result, desk surface samples showed
higher bacterial alpha diversity than skin and oral samples (p < 0.01).
Also, the microbiota composition was distinctly separated from three
different sites (p < 0.001). The source-tracking analysis could identify
the major source of hand and oral microbial on the surface of the desk.
The microbiota composition in hand showed higher transition than oral
microbial sources (p < 0.001). Further study is needed to develop a
personal identification biomarker based on the individual skin
microbiota information.
Keywords : Skin microbiota, fingerprint, biomarker
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Comparison of Sequencing Platforms and Databases for
Compositional Analysis of the Human Gut Microbiome

Effect of Expanded Polystyrene Diet on the Intestinal Microbiome
of Mealworms
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Advances in next-generation sequencing (NGS) have greatly influenced
microbiome research by significantly improving 16S rRNA-based
sequencing. With the rapid improvement sequencing platforms and new
databases have been updated, it is essential to evaluate functionality in
specific applications. This study aimed to identify whether the same
biological conclusions regarding the human gut microbiome could be
reached using different sequencing platforms and databases. The
samples were collected from 19 Korean subjects, who have
Bacteroides-dominant gut microbiota. The microbiome was analyzed
through illumina Miseq sequencing and Pacbio SMRT sequencing with
SILVA and Athena database. As a result, the microbiome profiles by
different sequencing platforms showed marked compositional
differences. Pacbio SMRT sequencing showed higher microbial
diversity and increased relative abundance of Bacteroides, in relation
to illumina Miseq sequencing. In comparison between databases, both
databases showed similar bacterial structures at the genus level,
however, the Athena DB showed a better resolution at the species level.
These results suggest that it is important to consider data quality when
selecting sequencing platforms and databases.

Expanded polystyrene (EPS) is commonly discarded rather than
recycled because of its low manufacturing price. Even when it is
recycled, EPS ends up as polystyrene (PS) which is difficult to
decompose. PS and EPS are usually buried or incinerated, causing
contamination of the environment. EPS or PS digestion by mealworms
(Tenebrio molitor) have been identified as a possible biological
degradation method. Intestinal microorganisms play a significant role
in the digestion of EPS by mealworms. However, relatively few
PS-degrading microorganisms are currently known and the complete
degradation mechanism has not been revealed yet. Considering the
mealworm’s universal ability to digest EPS and diversity of their
intestinal microflora, the presence of unknown PS-degrading
microorganisms can be suggested. This study observed significant
changes in the intestinal microflora of mealworms according to the diet.
We have proposed two new candidates of PS-degrading bacteria,
Cronobacter sakazakii and Lactococcus garvieae, which increased
significantly in the EPS feeding group. Base on this result, we will find
PS-degrading bacteria and study the biological mechanism to develop
practical degradation methods for EPS.

Keywords : Microbiome, sequencing
Keywords : Expanded polystyrene, Cronobacter sakazakii, mealworm
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Radiation affects living cells, such as structural integrity of membranes
and protein viability by protein denaturation. Therefore, identifying the
ecological changes of the natural environment that exposed by radiation
is necessary to confirm the safety around the nuclear power plant or to
predict the consequences of the nuclear accident. We exposed soil to low
(0.1 kGy), medium (1 kGy), and high (10 kGy) levels of radiation for
a month. Archaeal diversity gradually decreased with increasing
radiation exposure, and eukaryotic diversity also decreased but did not
tend to decrease with radiation intensity. While bacterial diversity was
not changed, but the bacterial community structure showed a tendency
to change along a constant direction on the principal coordinated axis
with the change of radiation intensity. The radiation exposure also
generated compositional changes in the bacterial and eukaryotic
communities at the phylum level. In the Bacterial community,
Cyanobacteria and Firmicutes significantly increased, and in the
eukaryotic community, Basidiomycota significantly increased after
exposure to radiation. These data provide integrated information for the
effects of radiation exposure to three-domains in the soil and suggests
novel taxonomic groups that might have resistance to radiation.

Metagenomic Analysis of Korean Fermented Soy Paste
(Doenjang) Prepared by Addition of Herbs Reveals Improvements
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The microflora involved in the Korean fermented soy paste (doenjang)
fermentation is the key factor for shaping the end-products’ quality and
safety. In this study, doenjang was prepared by adding three different
herbs, peppermint, Korean mint and coriander and their effect on the
microbial composition was evaluated using metagenomics analysis. The
results indicated that adding herbs resulted in noticeable shifts in the
microbial composition as indicated by the β-diversity statistics. The
microbial composition analysis revealed significant changes particularly
in peppermint and Korean mint-supplemented doenjang. Interestingly,
adding peppermint or Korean mint was useful in reducing significantly,
undesirable microbes such as the opportunistic pathogens belonging to
Sphingobacterium and Pantoea. Whereas, other desirable microbes that
are known for possessing several beneficial properties and production
of bioactive compounds such as Tetragenococcus halophilus, Saccharopolyspora
rectivirgula and Buttiauxella warmboldiae were present in significantly
higher relative abundance. Taken together the present study indicated
that incorporating herbs, particularly peppermint and Korean mint,
during doenjang fermentation caused useful shifts in the doenjang
microbial composition and could be utilized for enhancing the
fermentation process.

Keywords : Radiation exposure, soil microbiome
Keywords : Metagenomics analysis, fermented soy paste, herb
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The Structure of the Apple Tree Phyllosphere Bacteria Community
Varies Depending on the Outbreak
Hyun Gi Kong, Hyeonheui Ham, Jungkum Park, Mi-hyun Lee
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The diversity and composition of microbial community of tree leaves
(the phyllosphere) have been studied in natural ecosystems, but not in
many environments, such as orchards, where artificial pressure on the
tree environment can affect microbial communities and modify
interactions with the host. The tree also acts as a vector to spread bacteria
in the air in a dense orchard en`vironment due to the density of microbial
cells on the surface of the aerial plant. Characterizing the phyllosphere
bacterial community of the apple tree in the orchard is important to
understand the interaction of the orchard bacteria and the artificial effects
on the entire orchard microbial community and the expression of
pathogens. In this study, we aimed to characterize the phyllosphere
bacterial community of apple trees in orchards and to explain changes
in phyllosphere bacterial community structure and diversity in tree
leaves as a result of disease. Microbiome results in the leaves of apple
trees in orchards show abundance of the dominant class of
gammaproteobacteria. In addition, our research shows that the structure
of the leaf bacterial community changes dramatically as the disease
develops. The diversity of phyllosphere microbial communities
increases in healthy plants, and it can be seen that certain species
dominate. In conclusion, we have found that the outbreak of apple trees
affects the composition of the leaf bacterial community, and our results
suggest that feedback between pathogens and plant microbes can affect
the outbreak in orchards
Keywords : Microbiome, phyllosphere, apple tree
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Gastric cancer is one of the prevalent cancers in the world, for which
microbial effects are well explained in cancer development:
Helicobacter pylori infection triggers the carcinogenesis process.
Recent reports, however, suggest the possibility that H. pylori is not the
sole source causing the gastric cancer. We hypothesized that there are
some bacteria which act as inhibitors or accelerators of carcinogenesis.
Therefore, the aim of this study is to characterize microbiota structures
of the stomach in accordance with disease states. 16S rRNA sequence
analysis was performed to the collected biopsy samples from several
disease states including atrophic gastritis, intestinal metaplasia and
gastric cancer as well as from normal states including superficial chronic
gastritis. The gastric microbial structure shows a large variation that
depends on individuals, however mostly constitutes of five phyla:
Actinobacteria, Bacteroidetes, Firmicutes, Fusobacteria and Proteobacteria.
Abundance of H. pylori is a factor that affects significantly to the gastric
microbial structure. In ß-diversity analysis, samples are clustered
according to its H. pylori abundance. However, the abundance of H.
pylori is not consistent with disease states. In this study, we characterized
group-specific taxa and analyzed correlation between taxa and disease.
This study allows us to understand the gastric microbiota structure and
provide us a possibility to develop microbiota-based pharmabiotics.
Keywords : Gastric microbiome, gastric cancer, Helicobacter pylori
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Archaea are one of the least-studied members of the gut-dwelling
autochthonous microbiota. Few studies have reported the dominance of
methanogens in the archaeal microbiome (archaeome) of the human gut,
although limited information regarding the diversity and abundance of
other archaeal phylotypes is available. We surveyed the archaeome of
faecal samples collected from 897 East Asian subjects living in South
Korea. In total, 42.47% faecal samples were positive for archaeal
colonisation; these were subsequently subjected to archaeal 16S rRNA
gene deep sequencing and real-time quantitative polymerase chain
reaction-based abundance estimation. The mean archaeal relative
abundance was 10.24% ± 4.58% of the total bacterial and archaeal
abundance. We observed extensive colonisation of haloarchaea
(95.54%) in the archaea-positive faecal samples, with 9.63% mean
relative abundance in archaeal communities. Haloarchaea were
relatively more abundant than methanogens in some samples. The
presence of haloarchaea was also verified by fluorescence in situ
hybridisation analysis. Owing to large inter-individual variations, we
categorised the human gut archaeome into four archaeal enterotypes.
The study demonstrated that the human gut archaeome is indigenous,
responsive, and functional, expanding our understanding of the archaeal
signature in the gut of human individuals.
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We examined differences in the skin microbiome of two separate age
groups to investigate skin microbiome characteristics of pre- and
postmenopausal women. We compared cheek and forehead skin
bacterial and fungal communities of healthy Korean women 19-28 years
old and 60-63 years old. The microbiome was significantly different by
menopause group, with bacterial and fungal communities displaying
higher alpha-diversity in the post-group than in the pre-group. Using
linear discriminant analysis effect size tools, we identified biomarker
bacteria and fungi that showed significant differences between the
pre-group and post-group. Amplicon sequence variants affiliated with
Cutibacterium and Lactobacillus were more dominant in the pre-group.
Malassezia restricta was significantly dominant in the pre-group cheek
microbiome and the post-group forehead microbiome. Metabolic
pathways for biotin and lipoic acid, which are known to have beneficial
effects on skin health, were higher in the pre-group. Transepidermal
water loss and sebum content were significantly different between the
two groups, and the microbial network was more robust and complex
in the post-group. Information on age-related key microbes, skin
parameters as major indicators, and microbial networks will provide
building blocks in subsequent studies of skin aging related to menopause
and skin microbiomes. Future research into the role of possible feedback
effects to the skin by the microbiome after menopause will be required
to establish a relationship between microbes and skin aging.

Since Coley's experiment of treating cancer using living bacteria, studies
on bacterial-mediated cancer therapy using bacteria have been reported
continuously. These bacteria directly kill cancer cells or stimulate the
host's immune response through specific targeting of the tumor,
proliferation in the tumor, secretion of endotoxins, and the like. Today,
Salmonella, Escherichia, Clostridium, Bifidobacterium, and Listeria
are known as the bacteria used to treat cancer therapy. Recently, intestinal
microorganisms having anti-cancer effects have been reported. For this
reason, we examined a novel bacteria with tumor targeting and
anti-cancer effects from human microbiota which was constructed by
Korean Gut Microbiome Bank (KGMB) project. To identify and track
novel tumor targeting-bacteria in tumor models, we constructed a
plasmid encoding the imaging reporter gene, renilla luciferase variant
8, was transformed into the gut microbiota. Among them, engineered
Klebsiella was successfully targeted to tumor tissue, and bioluminescence
signals were locally expressed in tumor tissue compared to the other
organs. The engineered bacteria significantly suppressed murine colon
carcinoma (CT26) and murine mammary carcinoma (4T-1). Therefore,
one of the gut microbiota, we discovered a novel bacteria that Klebsiella
can be applied to the better strains in bacteria-mediated cancer therapy
because the strain was originated from the human. It also designs the
potential anti-cancer agents expressing-diagnostic reporter gene for
cancer therapy.

Keywords : Skin microbiome, skin aging, menopause

Keywords : Bacterial-mediated cancer therapy, gut microbiome, Klebsiella
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High-Fat Diet-Induced Obesity
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The dietary forage levels affect ruminal microbial fermentation and meat
fatty acid (FA) synthesis of ruminants. The aim of this study was to
investigate the correlations between rumen bacterial community,
fermentation parameters and meat FA profiles of Korean native goats
fed different forage levels using 16S rRNA sequencing. Twenty-four
mature Korean native goat bucks (48.6 ± 1.4 kg) were randomly allocated
to one of two treatments followed as: dietary forage levels of 80% (HF)
and 20% (LF). The HF groups showed increased ruminal pH values and
decreased butyrate, acetate to propionate ratio and ammonia-nitrogen
concentrations. The increased forage proportions also increased
C22:6n3 and polyunsaturated FA (PUFA), and decreased C18:1n9,
monounsaturated FA (MUFA). The alpha diversity was increased in HF
groups. The dominant phyla were Firmicutes (52.5-64.8%) and
Bacteroidetes (30.4-34.7%). The relative abundance of Frimicutes,
Proteobnacteria and Tenericutes was increased in HF groups at the
phylum levels. The abundances of Fibrobacter, Lactonifactor, Rhabdanaerobium,
Butyrivibrio, Coprococcus, Faecalicatena, Lachnoclostridium, Murimonas,
Oribacterium, Syntrophococcus and Treponema were decreased in LF
groups at the genus level. Spearman correlation analysis showed high
correlations between rumen bacteria, fermentation parameters and meat
FA profile. These results indicated that dietary forage porportions affects
ruminal microbial community, and further affects ruminal fermentation
and meat FA profiles.
Keywords : Goat, rumen microbiome, meat fatty acids
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The Discovery and Applications of a Novel Tumor Targeting
Bacteria from the Human Gut Microbiota
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Recently, aloe QDM complex (QDMC) was reported to ameliorate
hyperglycemia and inflammation in T2D mice; however, the role of gut
microbiota remains unclear. In this study, the composition of gut
microbiota and immune responses by QDMC was investigated using
aged mice with high-fat diet-induced obesity. As expected, administration
of QDMC ameliorated the hyperglycemia as well as the regulated the
expression of inflammatory cytokines. The relative abundances of genus
Bacteroides, Butyricimonas, Ruminococcus, and Mucispirillum were
significantly increased by QDMC, those changes were correlated with
those cytokines. Among them, oral administration of Butyricimonas
virosa improved the hyperglycemia and insulin resistance induced by
high-fat diet. Our finding suggests that the increased abundance of
Butyricimonas may contribute to the anti-hyperglycemic effect of
QDMC.
Keywords : Aloe QDM complex (QDMC), gut microbiota, anti-hyperglycemia
Butyricimonas
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Carbohydrate metabolism of Akkermansia muciniphila, which is a
well-known mucin-degrading bacterium, is one of the major topics that
needs to be addressed to determine the relationship between intestinal
microorganisms and immunity. In the genome of A. muciniphila, there
are more than 100 genes of carbohydrates active enzyme(CAZy,
Carbohydrate-Active enZYmes). From CAZy analysis and proteomics
data, more than twenty genes were selected and expressed in E. coli.
Amu_0724, the putative glycosyl hydrolase family 16 (GH16) was
highly overexpressed and the recombinant protein was purified Ni-NTA
His chromatography. GH16 family enzymes were previously active on
β-(1,4) or β-(1,3) glycosidic bonds in plant and marine polysaccharides.
The recombinant enzyme hydrolyzed β-(1,3)-bond of β-(1,3)-Glucan
with β-(1,6) branches(laminarin from Laminaria digitata). The purified
enzyme showed maximal activity at pH6.0 and 40℃. The purified
recombinant enzyme did not cleave β-glycosidic bond analogues of
similar structure, such as laminaran from thallus laminariae, β
-D-glucan, and karageenans.
Keywords : Laminarinase, Akkermansia muciniphila, GH16
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Meningoencephalitis of unknown etiology (MUE) is the immune-mediated
disease of the canine central nervous system (CNS), which models many
aspects of multiple sclerosis in human. Emerging evidence has shown
that alteration of the gut microbiota related to several neurodegenerative
disorders and cerebral vascular diseases. However, information
regarding the correlation between MUE and gut microbiota in canine is
limited. We compared the fecal microbiota between 8 dogs diagnosed
with MUE and 10 healthy dogs using 16S rRNA sequencing. Diagnostic
tests include magnetic resonance imaging (MRI), cerebrospinal fluid
(CSF) analysis, complete blood count (CBC) analysis, and serum
chemistry analysis. Our linear discriminant analysis effect size (LEfSe)
results revealed that increased abundance of specific species in the MUE
group, such as Enterococcus faecium group, Escherichia coli group,
Actinomyces naeslundii, and Clostridioides difficile group, which are
known to be associated with CNS inflammation. In contrast, the
abundance of Faecalibacterium prausnizii group, which is known to be
associated with development of multiple sclerosis, was decreased in the
MUE group. Notably, the alteration in these gut microbes was
statistically correlated with CBC and serum chemistry values according
to CNS inflammation. This study provides broad understanding of
alteration of the gut microbiota in canine with MUE, and revealed some
bacterial biomarkers in the gut are related to a canine MUE.
Keywords : Canine, meningoencephalitis, gut microbiota
This research was supported by a grant from the World Institute of Kimchi
(KE2001-1), which is funded by the Ministry of Science and ICT, and
Korea Institute of Plannig and Evaluation for Technology in Food,
Agriculture, Forestry, and Fisheries (IPET) through Agriculture
Microbiome R&D Program, which is funded by Ministry of Agriculture,
Food and Rural Affair (MAFRA) (918018-04-3-HD040), Republic of
Korea.
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The Pathway of Propionate Production and Description of a Novel
Propionate-Producing Gut Bacterium AP1

Establishment of a Public Probiotics Bank Supporting
Bio-Research and Bio-Industry
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A novel Gram-stain-positive, non-motile, non-spore-forming, rod-shaped
T
and strictly anaerobic bacterium, designated AP1 , was isolated from
a healthy Korean feces. Comparative analysis of 16S rRNA gene
T
sequences showed that strain AP1 was most closely related to
T
Merdimonas faecis BR31 (94.3 %) and affiliated to the family
Lachnospiraceae. The average nucleotide identity (ANI) value between
T
T
strain AP1 and related species, M. faecis BR31 , was 75.6 %. Strain
T
AP1 utilized a wide variety of carbohydrate including glycerol,
D-cellobiose, D-melezitose and D-sorbitol. It was measured that strain
T
AP1 produced a high concentration of propionate by HPLC.
Furthermore, genomic analysis and additional experiments were also
supported that this novel strain produced a large amount of propionate
through amino acid catabolic pathway, not through succinate-and/or
propanediol-pathways used primarily by gut bacteria. Based on the
phylogenetic, phenotypic and chemotaxonomic characteristics, strain
T
AP1 represents a novel species in a new genus within the family
Lachnospiraceae.
Keywords : Gut microbiota, Propionate, Novel
This work was supported by a Bio& Medical Technology Development
program of the National Research Foundation of Korea (NRF) funded
by the Ministry of Science and ICT (MSIT) of the Republic of Korea
(NRF-2016M3A9F3946674).

Probiotics market is estimated to be valued at 45.64 Billion in 2017, and
is projected to reach a value of USD64 Billion by 2022, at a CAGR of
7.0. On the basis of source, the probiotics market has been segmented
into bacteria and yeast. The bacterial segment (Lactobacilli,
Bifidobacteria, Streptococcus thermophilus) accounted for the largest
share in this market. There are alarge quantity of probiotic bacterial
strains have been isolated by several company and research teams,
however, a public probiotic bank is not available for a researcher and
medium and small sized enterprises. Lately, KCTC/BRC have
developed a probiotic bank and it retain over 2500 lactic acid bacteria
represent 98 species that belong to Lactobacilli, Bifidobacteria,
Enterococcus, Leuconostoc and Weissella etc. All the strains were
isolated from human, animals and traditional fermented foods and were
characterized for their short chain fatty acid production, antibiotics
resistance, pH and bile acid resistance etc.
Keywords : Public probiotics bank, lactic acid bacteria, microbiome
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Olsenella faecium sp. nov., an Anaerobic Actinobacterium Isolated
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A novel actinobacterial strain, Gram-positive, anaerobic, non-motile
and rod-shaped, designated KGMB02461T, was isolated from healthy
human feces. Cells of strain KGMB02461T grew optimally at pH 7.0 and
37℃ and in the presence of 0% (w/v) NaCl. The results of phylogenetic
analysis based on its 16S rRNA gene sequence indicated that strain
KGMB02461T belonged to the genus Olsenella and had the highest
sequence similarity to Olsenella umbonata lac31T (93.1 %), followed
by Olsenella profusa D315A-29T (92.6 %), and Olsenella uli VPI
D76D-27CT (92.6 %). The average nucleotide identity (ANI) and
DNA-DNA hybridization (DDH) values between strain KGMB02461T
and O. umbonata lac31T were 76.1 and 17.0 %, respectively. The
principal fatty acid (>10%) of strain KGMB02461T was C18:1 cis-9, C18
: 0, C16:0 and C18:1 cis-9 DMA. The G+C content of the chromosomal DNA
was 59.2 mol%. The combination of the results of the phylogenetic,
phenotypic and chemotaxonomic analyses, and its low ANI and DDH
values indicate that strain KGMB02461T represents a novel species of
the genus Olsenella, for which the name Olsenella faecium sp. nov. is proposed.
Keywords : Actinobacteria, Olsenella, human feces
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Effect of Lactobacillus sp. and Herbal Extracts on the Body
Weight and Gut Microbial Community in Obese-Induced Mice
Ju Kyoung Oh, Mia Beatriz C. Amoranto, In-Chan Hwang, Sang Hoon
Kim, Ji Hoon Song, Bernadette B. Bagon, Dae-Kyung Kang*
Department of Animal Resources Science, Dankook University, Cheonan
31116, Republic of Korea

The gastrointestinal tract is known to be closely related with the host’s
biological activities, and prebiotics may support the effect of probiotics
on the physiological properties of the host. This study investigated the
alteration of the gut microbiota and phenotype of the HFD-induced mice
through the supplementation of probiotics and prebiotics. The
synergistic effect of Lactobacillus gasseri (PRO) and Cudrania
tricuspidata (PRE) was exhibited. After feeding for 10 weeks, the PRO
and/or PRE reduced the body weight gain of 16-week-old mice. At
phylum level, the Firmicutes and Bacteroidetes were the most dominant
wherein Firmicutes had a correlation with HFD and Bacteroidetes with
weight loss. Moreover, reduction and elevation in the relative
abundances of taxa related to weight gain and weight loss, respectively,
were detected. This indicates that there might be a modulation of the gut
microbial community, especially towards leanness, during the ingestion
of PRO and/or PRE in HFD mice. Through a functional analysis based
on the intestinal microbial composition, the intake of PRO and/or PRE
have a greater effect on improving carbohydrate metabolism, bile acid
production, proteolysis, and digestive function. This suggests that
certain biomarkers are expected to be correlated with body weight by
feeding with PRO and/or PRE. The potential application of the
combination of the probiotics with prebiotics in the industry, especially
in health and nutrition, is evident in this study.
Keywords : Lactobacillus, body weight, gut microbiota

Heat-Killed Lactobacillus plantarum KU200655 Protects SH-SY5Y
Neuroblastoma Cells from Oxidative Stress Induced by Hydrogen
Peroxide
Ga-Hyun Choi1, Min-Jeong Cheon1*, Na-Kyoung Lee1,2*, Hyun-Dong Paik1*
1
Department of Food Science and Biotechnology of Animal Resources,
2
Konkuk University, Seoul 05029, Republic of Korea, WithBio, Inc.,
Neundongro 120, Seoul 05029, Republic of Korea

The brain is one of the critical organs susceptible to the damaging effects
of Reactive Oxygen Species (ROS). Therefore, excessive ROS
commonly causes neurodegenerative disorders. Probiotics can
influence gut microbiota composition and attenuate neurodegenerative
diseases. The purpose of this study was to evaluate the neuroprotective
effects on heat-killed probiotic Lactobacillus plantarum KU200655. To
measure the neuroprotective effects of these bacteria, conditioned
medium (CM) was prepared from HT-29 cells cultured in the presence
of each heat-killed probiotic strain. In the MTT assay, cell viability
decreased to 61.198 % with H2O2 (50 µM), whereas using the L. plantarum
KU200655 of 10 CFU/mL, the cell viability increased to 73.05%. In
the neutral red assay, cell viability significantly decreased to 37.12% with8
H2O2 (50 µM), whereas using the L. plantarum KU00655 of 10
CFU/mL, cell viability increased to 65.80%. According to qRT-PCR
results, L. plantarum KU200655 demonstrated higher BDNF and TH
expression level (1.65- and 1.88-fold change). In addition,
BDNF
8
concentration in CM was significantly increased in 10 CFU/mL of
heat-killed L. plantarum KU200655 (1013 pg/mL). These results
demonstrate that CM prepared from L. plantarum KU200655
significantly attenuated the cytotoxicity in H2O2-stressed SH-SY5Y
cells, these results may be due to high concentration of BDNF in CM.
Therefore, L. plantarum KU200655 could be used as probiotic for the
prophylactic treatment of neurodegenerative disease.
Keywords : Probiotics, Lactobacillus plantarum, neuroprotective effect
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Cell-Lysate of Porcine Gut Microbiota Reduce Inflammatory
Response on Macrophages Stimulated by LPS
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Culturable Spore-Forming Clostridiales in the Human Microbiota
2
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Korea University, Seoul 02841, Republic of Korea, 2Division of Biosystems
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Seoul 02841, Republic of Korea

Balanced Gut Microbiota (GM) plays an important role in host health
and disease prevention of industrial animals such as pigs, so the dysbiosis
of intestinal microorganisms causes various diseases, especially related
to intestinal diseases such as diarrhea. Probiotics have become one of
effective alternatives to antibiotics or anti-inflammatory agent
enhancing animal health and performance through modulating GM. The
present study was conducted to screen GM from piglet feces for the
anti-inflammatory activity. To do this, we prepared 100 Cell Lysate (CL)
and used them for cell based in vitro anti-inflammatory assay, in which
macrophages cells (RAW264.7) were stimulated with bacterial
lipopolysaccharide (LPS). As a result, more than 5 CLs showed the
anti-inflammatory activity among the 100 CLs from the nitric oxide (NO)
screening assay. Moreover, CL of GM99 confirmed to decrease
approximately 90% of NO and 50% of Tumor Necrosis Factor- α (TNFα) induced by LPS. In conclusion, these candidates GM could be a
potential animal probiotics to protective inflammatory responses
induced by GM dysbiosis.

Spores are mainly formed by Gram-positive bacteria Bacillales and
Clostridiales, as a means of bacterial cells to withstand harsh
environmental conditions. Bacteria belonging to Clostridiales comprise
about 30 percent of intestinal bacteria and mostly reside in the mucus
layer. These bacteria closely interact with the host to induce immune
responses and affect the host through microbial metabolites. As strict
anaerobic bacteria, they form spores that allow host-to-host transmissions
having an effect on health in the host population. Despite the importance,
there is still a lack of research on which bacteria make spores and how
to make them. We isolated various spore-forming bacteria from stool
samples with a 70%-ethanol treatment. To induce germination of the
collected spores, treated samples were anaerobically incubated on agar
plates with BHI medium supplemented with 0.4% mucin for 7 days. We
identified spore-formers with microscope image after staining spores
and analyzed with 16S rRNA gene sequencing. We discovered various
spore-formers that have not been found to date. In addition, we identified
the conditions under which they make spores. What we learned about
spores from the gut microbiome will be an asset for developing
next-generation probiotics and biotherapies.

Keywords : Gut microbiota, cell lysate, anti-inflammatory

Keywords : Gut microbiome, spore, Clostridiales
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Gelatinization of Wheat Starch and High-Salt Supplementation
Leads to Change in the Gut Microbiota

Gut Microbial Community Modeling Elucidates Metabolic
Interactions for Evaluating Probiotic Potentials
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Seobu-ro, Jangan-gu, Suwon, Gyeonggi-do 16419, Republic of Korea,
2
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Research (A*STAR), 20 Biopolis Way, #06-01, 138668, Singapore

High consumption of refined starch and salt, which is conventional in
Asian diets, is well known to cause metabolic disorders. However,
metabolic disorders and changes in gut microbiota caused by diets high
in gelatinized starch and high in gelatinized starch supplemented with
salt are not well-studied. Wheat starch diets (WD) mice exhibited
significantly higher body and white adipose tissue (WAT) weight, gut
permeability, and an altered gut microbial composition. However,
gelatinized wheat starch diet (GWD) and NaCl-supplemented
gelatinized wheat starch diet (SGW) mice did not exhibit higher body
and WAT weight or dyslipidemia, and maintained consistent colon pH
at ND levels. Interestingly, change in gut microbiota caused by these diets
showed significant differences in both WD and ND mice. WD mice
exhibited significantly increased proportion of Desulfovibrio and
Faecalibaculum, and decreased proportion of Muribaculum compared
to ND mice. However, GWD and SGW showed a markedly different gut
microbial composition, such as a lower proportion of Desulfovibrio, and
higher proportion of Faecalibaculum and Muribaculum compared to
WD mice. High-starch diets induce change in microbiota, which in turn
cause lipid accumulation and inflammation, leading to non-alcoholic
fatty liver disease. However, GWD and SGW showed different patterns
of protein expression compared to WD, and it might be due to the
difference of the gut microbial composition. Taken together, high
consumption of gelatinized starch and supplementation of salt shifted
gut microbial composition, thereby inducing mild metabolic disorders
compared to native starch.
Keywords : Gut microbiota, high-starch diet, metabolic disorder
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Screening of Swine Gut Microbiota to Degrade
Carboxymethylcellulose and Skim Milk Using in Vitro Clearing
Zone Assay
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Vertebrate gut microbiome is composed of various microbes, such as
bacteria, Archea, fungi and etc. 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 106 bacterial strains from a microbial collection
isolated from swine fecal samples for their cellulolytic and proteolytic
activities. Each strain was streaked onto blood agar and incubated in an
anaerobic chamber. Cultured colonies were then harvested to suspend
them in a phosphate buffered saline solution and homogenized with a
bead ruptor for 5 min to obtain strain lysates. A clearing zone assay for
cellulolytic and proteolytic activity was performed using the lysates, and
carboxymethylcellulose (CM-cellulose) and skim milk as substrates
were used for the evaluation of each activity. Our results showed that
six lysates among 106 bacterial strain lysates were able to degrade
CM-cellulose. In addition, one lysate had a potent cellulolytic activity
almost equivalent to that of a commercial cellulase from Aspergillus
niger. Meanwhile, in the proteolytic activity, only one bacterial lysate
was able to decompose skim milk. It will be essential in the future to
identify these bacterial strains and analyze the activity efficiency for
various substrates.
Keywords : Gut microbiome, strain lysate, cellulolytic and proteolytic
activity
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Probiotics are live beneficial microorganisms that can be consumed in
the form of dairy and food products as well as dietary supplements to
promote a healthy balance of gut bacteria in humans. Despite the various
benefits of probiotics, current probiotic formulations are mainly based
on limited knowledge at the strain level, personal beliefs, and
commercial interests [1], and are framed in a “one-size-fits-all” approach
[2]. Consequently, efficacy of such formulations vary from person to
person depending on their dietary habits and other lifestyle parameters
which significantly affect microbiome composition. Hence, the current
main challenge is to identify and select promising strains and formulate
multi-strain probiotic blends with consistent efficacy [3]. In this study,
we applied the computational framework MICOM [4] to simulate
metabolic interactions between probiotics and gut microbes using their
respective genome-scale metabolic models (GEMs). The simulations
were performed by addition of probiotics in single or multi-strain form
to the gut microbiome of healthy and type 2 diabetic conditions. In
addition, we predicted short-chain fatty acids (SCFA) production rates
of each gut community member including newly added probiotic strains.
As a result, we were able to identify occurrence of new metabolic
interactions leading to increased SCFA production upon probiotic
intervention, and check the probiotic efficacy of each probiotic strain
and their combinations in different gut microbiome in silico. In summary,
we presented that computational methods utilizing GEMs are highly
useful in characterizing probiotic-gut microbiome interactions as a mean
of evaluating probiotic potential. It is expected that these methods can
be utilized for future personalized probiotic formulation.
Keywords : Probiotics, gut microbiome, gut microbial community
modeling
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Anaerostipes feacicola sp. nov. Isolated from Swine Faeces
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A novel strictly anaerobic, Gram-negative-staining, segmented
T
filamentous bacterium (SFB), strain AGMB03513 , was isolated from
swine faeces of a 5-months old. Comparative analysis of 16S rRNA gene
T
sequences indicated that strain KGMB03513 forms a lineage within the
genus Anaerostipes, and is most closely related to Anaerostipes
butyraticus LMG 24724T (= KCTC 15125T, 95.7%), Anaerostipes
T
T
hadrus DSM 3319 (= KCTC 15606 , 95.5%), Anaerostipes caccae
T
T
DSM 14662 (= KCTC 15564 , 93.9%), and Anaerostipes rhamnosivorans
1y-2T (= KCTC 15316T, 93.4%). Phylogenetic analysis based on 16S
rRNA gene and whole genome sequencing analysis showed that its
closest relatives were members of family Lachnospiraceae and that the
closest related was A. butyraticus. The strain AGMB03513T grew at
30-45 ℃ and at pH 7.0-9.0 and up to 1.5% NaCl. Cells were utilized for
d-glucose, d-mannitol, d-lactose, d-saccharose, d-maltose, d-xylose,
l-arabinose, d-mannose and d-sorbitol. The major end product of
metabolism was acetate. The DNA G+C content of the strain was 37.0
T
mol%. The ANI values comparing strain AGMB03513 and references
of the genus Anaerostipes were 71.0-75.6 %, which are below the ANI
criterion for interspecies identity. The major cellular fatty acids were
C12:0, C16:0 and C18:0. On the basis of phenotypic, phylogenetic, biochemical,
chemotaxonomic and genomic characteristics, it is suggested that strain
T
AGMB03513 represents a novel species, for which the name
T
Anaerostipes feacicola sp. nov.. The type strain AGMB03513 (=KCTC
25020T).
Keywords : Anaerostipes feacicola, Lachnospiraceae, swine faeces
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The balanced intestinal microflora plays an important role in the
prevention of disease. On the other hand, the dysbiosis of intestinal
microorganisms causes various diseases and is especially related to
intestinal diseases. It has been known that a signature of inflammatory
bowel disease (IBD) is the dysbiosis of the gut microbiota (GM), leading
to the hypothesis that certain GMs have the ability of IBD prevention.
Therefore, this study aimed to identify the GMs having the
anti-inflammatory and anti-oxidant activities, which are main therapy
for IBD. To do this, we isolated the GMs from healthy human faeces,
and prepared cell-free supernatants (CFSs) of the isolated GMs. Then,
the CFSs were employed for screening anti-inflammatory and
anti-oxidant activities using IL-6 ELISA and nitric oxide (NO) detection,
respectively. As a result, the CFS from one GM called GM37 decreased
the amount of IL-6 and NO in the macrophages induced by
lipopolysaccharide (LPS). To test whether these activities of GM37 also
occur in vivo, we used a colitis mouse model induced by providing mice
5% DSS-containing drinking water for 7 days. Mice were administered
GM37 or phosphate-buffered saline once daily by oral gavage for 7 days,
and 5-ASA was used as a positive control. The animal experiment
showed that GM37 prevented body weight loss, colon length shortening,
bloody stools and disease activity index (DAI), which are the main
symptoms of IBD mouse model. All together, these findings suggest the
possibility that the gut microbiota 37 can prevent IBD and be a promising
new drug for IBD therapy.

N-30
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GM75, Anaerobic Bacteria Isolated from Healthy Human Faeces,
Inhibits Colorectal Cancer Progression

Impact on Tomato Rhizosphere Microbial Community of Phages
Infecting Ralstonia solanacearum
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Colorectal cancer (CRC) is the third most common cancer in the world
and occurs due to multiple interactions between way of life, genetic, and
environmental factors. Correlation between CRC and commensal
microbiota has been studied for decades. Because of the development
of sequencing techniques, metagenomic studies provide insight into gut
microbiota (GM) in CRC progression. However, the experimental
validation of the CRC-related GMs shown in the metagenomics studies
has not be mostly carried out because many GMs has not be cultured yet.
To overcome this limitation, we tried to isolate 100 GMs from healthy
human faeces, and tested the anti-CRC effects of cell free supernatants
(CFSs) of the isolated GMs. Among 100 candidates, we have chosen gut
microbiota 75 (GM75) for anti-CRC ability in mouse model because it
showed anti-proliferation effect both in HCT-116 and CT-26 colorectal
cancer cell lines, and this effect arose from the apoptotic cell death and
altered cell cycle. Moreover, we assume that the activity agents of GM75
CFS is likely to be metabolites, not polypeptide because the activity was
still stable under heating and various proteases treatment. In the CRC
mouse model, peri-tumoral GM75 CFS injection and GM75 live bacteria
oral administration prevented a subcutaneous tumor growth and
decreased serum IL-6 level. Consequently, this finding broadens our
perspective in the connection between CRC and gut microbiota and
provides information about the therapeutic candidate for colorectal
cancer.
Keywords : Gut microbiome, colorectal cancer, anti-cancer
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Bacteriophages are ubiquitous and play an important role in controlling
the population of microorganisms. Although research to understand the
role of phages in the microbial community assembly has been performed,
there are still limitation to comprehensively understand the relationship
between microorganisms and phages in soil. In this study, we observed
microbial community shift in the tomato rhizosphere using two
experimental set of phages (phage RpY1 alone and phage cocktail with
RpY2 and RpT1). The phages are the members of podoviridae infecting
Ralstonia solanacearum but have some host specificity at strain level.
The Illumina MiSeq sequencing system was used to read the V3-V4
region of 16S amplicon sequences from tomato rhizosphere, and Qiime2
platform was used for data analysis. Both two phages showed significant
impact on the microbial communities, but there was differential
tendency in community shift when the phages were treated together with
host bacteria. Meanwhile, DESeq2 analysis revealed that relative
abundance of some OTUs antagonistic to R. solanacearum was altered,
especially in phage RpY1 experimental set. This suggested that the
microbial community structure could be influenced to various way
according to phage characteristics and host specificity.
Keywords : Bacteriophage, microbiome
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Alterations of the intestinal microbial composition are associated with
several chronic diseases, including obesity and inflammatory diseases.
The composition of the intestinal microflora is different between the
elderly and the younger adults. Probiotic intake not only improves the
growth of beneficial bacteria in the intestine, but also affects intestinal
peristalsis. Our goal in this study was to detect changes in gut microflora
in 18 healthy elderly Korean women when they consumed a drink with
yogurt powder. We took stool and blood samples from baseline, 3 weeks
after that, and 3 weeks after discontinuation. The V3-V4 second variable
region of 16S rRNA was sequenced using the Ion torrent platform to
analyze the formation of fecal microbial groups. Stool shape and
satisfaction with bowel movements were increased. And 12 gut microbes
were observed, including Lactobacillus ruminis, which did not change
after 3 weeks from baseline and discontinuation, but only after 3 weeks
of intake. Among them, Anaerotignum, Sutterellaceae, Burkholderiales,
and Betaproteobacteria increased, and few studies related to these
bacteria and gut microbiota. In the most participants, the abundance of
lactic acid bacteria including Bifidobacterium was increased. And
Firmicutes were decreased while Bacteroidetes were increased
significantly. In healthy elderly Korean women, intake of symbiotic
beverages for a short period of time may change the composition of the
gut microbiome.
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Many studies have shown that intestinal dysbiosis in the elderly is related
to the disease. Probiotics intake not only improves increases intestinal
beneficial bacteria but also affects bowel movements. In this study, our
objective was to detect changes in the intestinal microbiome of 37 healthy
elderly Korean women upon intake of a synbiotic drink. This was a
longitudinal study with a control period for three weeks, a symbiotic
intake for three weeks and a cleaning period for three weeks in a row.
The formation of fecal microbial group was analyzed by sequencing the
V3-V4 seconds variable area of 16S rRNA. Physical activation of
defecation was increased. We observed changes in 30 intestinal microbes
were observed only after the intake period. The abundance of
Terrisporobacter decreased only after ingestion and was positively
correlated with C-reactive protein, triglycerides, BMI, and body weight,
and was negatively correlated with high-density lipoprotein.
Ellagibacter was only detected after ingestion and was obliterated during
the washout period, which was negatively correlated with body mass
index (BMI). Lachnospiraceae_uc, Eubacterium_g5, and Blautia were
positively correlated with creatinine and decreased after ingestion,
whereas PAC001100_g was negatively correlated with creatinine and
increased after ingestion. In healthy, elderly Korean women, even for
a short period of time, synbiotic drink intake can improve some blood
indices and change the composition of the intestinal microbial group

Keywords : Bifidobacterium, gut microbiome, Korean women
Keywords : Blood indices, elderly women, microbiota
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Advances in technology to efficiently obtain large amounts of next
generation sequencing (NGS) data for metagenomics research have been
made, but adequate analytical tools for such big data are still lacking.
In particular, the existing methods of personal identification using
microbial communities can cause erroneous results due to the presence
of many variables. Therefore, an appropriate analysis method for
personal identification was devised. The microbial community was
sampled at the fingertips of the individual and personal belongings
(mobile phone and laptop keyboard) and confirmed through NGS. To
design appropriate assays, comparisons between qualitative and
quantitative analyses, comparisons within all participants, and
comparisons within participants of the same gender were performed
using human-related bacterial databases (hDB) and environmentally
relevant bacterial databases (eDB). Our results confirmed the results of
qualitative analysis, comparison within same-gender participants, and
personal identification the use of hDB was relatively accurate. It can be
seen that our study provides an analytical method to obtain accurate
results when conducting formula involving microbiological data using
human-related bacterial databases and needs to consider several
variables.

Food microbiome is the community of microorganisms associated with
foods. The microbiome composition can be effectively utilized to assess
the safety, quality, authenticity of the food and to trace its route from raw
materials to the commercial product. Using the composition of
associated microbiomes, we designed a workflow that allows us to trace
the botanical, geographical and entomological origin to assess the
authenticity of honey, which is often being falsified. Honey is naturally
produced by honey bees using the nectar of plants. It has been widely
used as a sweetener and as well as a traditional remedy. Due to the
physicochemical properties of honey, microbial growth is largely
retarded and honey has limited microbial diversity and load. Yet
contaminations from primary (foraging) and secondary (post
harvesting) sources can affect the safety and the quality of honey. Here
we accessed the microbial community of honey by next generation
sequencing (NGS techniques). We examined 48 commercial honey
samples having 21 different floral origins from six different countries.
The majority of the bacterial community was Firmicutes. Interestingly,
many honey samples have Paenibacillus larvae causing the foulbrood
disease in honey bees. We also inspected which honey bees are involved
in the honey making and what flowers and plants are the origin of honey.
We suggest this workflow can be implemented to assess the authenticity
of commercial raw foods such as honey.

Keywords : Microbiota, qualitative analysis, quantitative analysis
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The development of large-scale information analysis methods through
next generation sequencing (NGS) has been actively studied in genome
sequencing and transcript profiling, as well as metagenomics containing
vast amounts of information. In order to confirm changes in the microbial
community over time in one place, a microbial community analysis was
performed over 1, 3, 5 days, 1, and 3 months in a single female household
bathroom and laboratory. Samples of microbial communities in the same
place have high similarity over time. Some freshwater and soil-related
environmental bacteria were identified as a place-specific strain in the
bathroom, and some plant-related bacteria were identified as a
place-specific strain in the laboratory. In addition, the degree of similarity
between bathroom samples was higher than that of laboratory samples
with a large floating population. In the microbial community between
bathroom samples, fresh water-related Actinobacteria spp. differed in
spring and summer with temperature and humidity differences, and
increased by about twice the rate in summer. These results show that there
are microorganisms that can be uniquely found or characterized in each
place, and that there are changes when there are variables such as
differences in temperature and humidity. Based on this, analysis of the
environment microbial community enables place identification, and
predicts variables that can affect the environment such as temperature,
humidity, and flow population.
Keywords : Next generation sequencing (NGS), microbiota, similarity
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Food secure is a sensitive issue on the world and foodborne pathogens
are usually caused by consumption of contaminated food. It has been
speculated that foodborne pathogens in livestock products could be
originated from the farm environment. In this study, microbial
communities and foodborne pathogens from livestock feces were
inspected using high throughput 16S rRNA gene sequencing and
polymerase chain reaction targeting various virulence genes. A total of
130 fecal samples were also collected from cattle (n=43), pig (n=44) and
chicken (n=43) for monitoring of pathogens and out of this, 75 fecal
samples (cattle (n=25), pig (n=25) and chicken (n=25)) were used for
metagenome sequencing. TotalDNA from fresh fecal samples were
extracted to amplify the 16S rRNA genes and to detect 7 virulence genes
using PCR and Illumina MiSeq sequencing. Sequencing data was quality
filtered using Mothur and analyzed using QIIME pipeline. Metagenomic
analysis determined that fecal microbiota of the pig, chicken and cattle
were widely different from each other. The cattle fecal microbiota
presented higher relative abundance of Prevotella, 5-7N15 and
Methanobrevibacter. Pig fecal microbiota was mostly composed of
Treponema, Prevotella and Lactobacillus. Furthermore, the chicken
fecal microbiota was significantly enriched in Blautia, Lactobacillus
and Enterococcus. Identification of foodborne pathogens using
metagenomic analysis exposed that Escherichia, Salmonella,
Staphylococcus and Clostridium were identified in chicken fecal
samples. While Campylobacter and Clostridium were detected in pig
feces, Clostridium, Salmonella, Bacillus and Staphylococcus were
detected in cattle fecal samples. Virulence genes were more detected in
pig and chicken samples than in cattle. Moreover, Escherichia were
detected in cattle by using PCR but not by metagenomics. Here we
determine that metagenomics analysis would be used both discriminate
the microbiome and the detection of foodborne pathogens in livestock
farm environments. Furthermore, monitoring the contamination levels
using PCR may sensitive to detect toxin genes than metagenomics. The
present study may help in the control of spread of foodborne pathogens
in the farm environment, which is a natural source of these
microorganisms.

The gut microbiome plays a fundamental role in human health. It has
been shown that different environmental factors such as age, diet, stress,
etc., can cause alterations in the proportions or diversity of the bacterial
communities and thereby trigger pathological conditions in the host. For
these reasons, various approaches in research have focused on the
characterization of these communities. Most of the existing techniques
to study the microbiome are based on PCR, which has some limitations
that could give an incomplete estimate of the true bacterial diversity in
the sample. Fluorescent In Situ Hybridization (FISH) in combination
with flow cytometry (Flow) is proposed as a reliable alternative tool to
identify bacteria individually by application of specific probes for the
16S region. To identify and quantify the microorganisms present in the
gut microbiome, pure cultures and fecal samples from GF and SPF mice
were used together with specific probes at phylum and genus levels for
bacteria that have been referred to in the literature as indicators of health
or gastrointestinal disorders. The results suggest that the probes can
detect target bacteria in diverse communities, thereby confirming the
feasibility of FISH-Flow as a tool to monitor bacterial diversity.
Although further studies are needed, we consider that in future this
method could be used as a diagnostic tool to define a gut microbial profile
for microbiome-related diseases, biomarkers for assessment of disease
severity, for prognosis, and future personalized treatments.

Keywords : Livestock, foodborne pathogens, 16S rRNA genes
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Intestinal Pathogenic Bacteria (IPB) causes various clinical symptoms,
including acute diarrhea, anorexia, dehydration, and weight loss.
Intestinal infections severely affect the piglets’ health and growth
performance and sometimes result in mortality, thus causing
considerable economic loss. In order to isolate probiotic bacteria
possessing high inhibitory activities against porcine pathogens, such as
enterotoxigenic E. coli (ETEC), shigatoxienic E. coli (STEC), and
Salmonella Typhimurium (ST), a total of 100 anaerobic strains were
initially isolated from healthy swine feces and a cell free supernatant
(CFS) was prepared. We found that the CFS of GM91 exhibited a clear
zone in ETEC, STEC, and ST lawns. Furthermore, we examined the
antimicrobial activity of GM91 ( > 90% growth inhibition) against the
ETEC, STEC, and ST via a 96-well broth assay. These results indicated
that the GM91 may be capable of inhibiting the growth of IPB. For future
studies, we need to isolate the antimicrobial agent in the CFS of GM91
and verify how the antimicrobial agents inhibit the growth of IPB.
Keywords : Gut microbiota, intestinal pathogenic bacteria, antimircobial
activity
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Microbiome refers to all kinds of microbes and their genomes that live
in or on the human body. The microbiome in the intestine has emerged
as one of the innovative treatment technologies due to its attention as
a crucial factor in various physical and mental disorders. As a result,
countries and global companies around the world are showing interest
and are promoting research and development (R&D) competitively. It
is required to need knowledge information to establish the direction of
future national R&D planning based on understanding the status of R&D
investment in terms of research fields. In this study, we clustered detailed
R&D fields related to microbiome based on major overseas national
R&D projects and performed comparative analysis with domestic R&D
projects. As a result, domestic and foreign research organization-the
research title-the scale of the research funding-the project period were
presented in terms of the suggested detailed R&D fields. In addition, the
scale of domestic R&D investment and the number of R&D
organizations were indicated by R&D stages. Our study provides
knowledge information that necessary for benchmarking in terms of
R&D fields may be contributed to systematic, rapid and objective
decision-making between policy makers and experts in the relevant
R&D fields.
Keywords : Microbiome, Global R&D Funds, National R&D planning
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Recently, many researchers have identified probiotics to prevent and
restore dysbiosis of the gut microbiota. In spite of the extensive efforts,
it is still largely unknown about the most significant antagonism between
putative pathogens and probiotics. Although there are several methods
to detect antagonistic relationships between microbes, such as Pearson
correlation coefficient, Spearman’s rank-order correlation coefficient,
and maximal information coefficient, the methods are not optimized for
mutually exclusive relationships between microbes. We present
METATEA for the calculation of exclusive correlation value (ECV) to
detect mutually exclusive relationships. ECV identified strains
antagonistic to disease-associated bacteria, thus proving their potential
as probiotics in precision medicine. Klebsiella pneumoniae showed
exclusive relationships with various bacteria, and its proportion was
associated with microbial diversity and Crohn’s disease.
Keyword: Microbial antagonism, exclusive relationship, METATEA

