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Changes in Gut Microbiota of Drosophila according to Black Bean
Soy Milk

Comparison of DNA Extraction Methods for Analyzing Bacterial
Communities in Rice Grains

Dae-Ho Kim, Jong-Hoon Kim, Moon-Hee Sung*
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Project, Kookmin University, Seoul 02707, Republic of Korea

Shinyoung Lee, Dajeong Kim, Kyungyoon Kwon*
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Soy-milk is a good source of low-fat and plant-based protein. Whether
a soy milk could improve changes in gut microbiota, we evaluated the
impact of soybean milk on metagenomics analysis by using a powerful
animal model organism, Drosophila melanogaster. Two genotypes were
tested, w1118 which is known as wild-type, the other is DJ-1βex54 (DJ-1),
Parkinson’s disease (PD) model. Each of drosophila types was tested for
3weeks with ND-Diet (corn-meal base food) and specific concentration
of soymilk in ND-Diet. Interestingly, gut microbiota composition
changed in group of soymilk fed, but not in ND-Diet group.
Keywords : Soybean-milk, gut-microbiota, Drosophila melanogaster

Understanding of food microbiome is essential to improve food safety
and quality. The resident bacteria in raw materials can influence final
food products if the residents are difficult to control during food
processing or through cross-contamination. Thus, it is imperative to
investigate bacterial communities in raw materials of food products. We
collected five types of rice grains (i.e. brown rice, black rice, sticky brown
rice, red bean, and sorghum), and those samples in BPW were
homogenized and centrifuged to collect the pellet for DNA extraction.
Three methods (QIAcube HT system [vacuum], Maxwell RSC
[magnetic], and QIAamp Fast DNA Stool Mini Kit [spin-column]) were
compared in terms of bacterial DNA extraction using 16S rRNA gene
PCR. Extracted DNA was serially diluted, then the limit of detection
(LOD) was determined. A magnetic-based system indicated the largest
amount of total DNA regardless of the types of grain. LOD, however,
was different depending on the sample types and extraction methods.
Brown and black rice purified with a magnetic-based method showed
the lowest LOD (1 pg and 10 pg), and a vacuum-driven system was better
for red bean and sorghum (1 ng and 10 pg). When considering the amount
of total DNA and the PCR results, a vacuum-based system was more
efficient than magnetic- and spin-column- based methods according to
this study. For further studies, 16S rRNA metagenomics should be
performed to verify whether bacterial communities are different
depending on the DNA extraction methods.
Keywords : Rice, metagenomics, DNA extraction
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Genomic Categorization of Campylobacter jejuni Strains Newly
Isolated from Korea
*

Jiyoung Park, Hakdong Shin
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Campylobacter jejuni is recognized as one of the most common causes
of food poisoning. Campylobacter can cause an infectious disease called
Campylobacteriosis. The genome categorization of C. jejuni isolates
from Korea can provide useful information on the genetic properties of
foodborne pathogens occurring in Korea. A total of 156 C. jejuni isolates
formed a high-quality draft genome with a coverage of over 100x using
the illumina NextSeq platform (2x150 bp read length). The filtered
sequence read (> Q20) was assembled using CLC Genomics Workbench
12.0 and scaffolds were annotated using the RAST pipeline. Clusters
were classified based on genomic similarity using ANI. By comparing
the pangenome of the Korean C. jejuni strains with the foreign C. jejuni
strains, we identified a unique biomarker candidate genes specific to the
Korean C. jejuni strains. The presence of the antibiotic resistance gene
was confirmed through CARD (Comprehensive Antibiotic Resistance
Database). Analysis of cluster with annotated gene profiles will provide
phylogenetic insights for developing detection or control methods for
these foodborne pathogens.
Keywords : Campylobacter jejuni, genomic categorization
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Microbial Profiling of Kombucha
Min Sung Kim, Deokyeol Jeong, Soo Rin Kim*
School of Food Science and Biotechnology, Kyungpook National University,
Daegu 41566, Republic of Korea

Kombucha is a kind of fermented beverage, mixture of tea, sugar and
SCOBY (Symbiotic Culture of Bacteria and Yeasts) and it contains CO2,
ethanol, and organic acids. These are metabolites of various interacting
microorganisms such as yeast species, lactic acid bacteria, and acetic acid
bacteria. In recent study, diverse microorganisms were discovered in
kombucha using metagenome analysis. However one of problem on
metagenome analysis is that it shows all of microorganisms even dead
cells in kombucha. In this poster, we analyzed living-microorganisms
during kombucha fermentation, and compared result with the previous
metagenome analysis result. This result would be useful to expand the
research field about microbial ecology in kombucha fermentation.
Keywords : Metagenomics, tea fungus, viable cell count
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Genome-Centric Perspective on the Dissemination of Wastewater
Microbiome and Resistome

Novel Polycistronic and Cryophilic Microbial Lipases from an
Island, Dokdo, Sediment
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Concerns about antibiotic resistance genes released from wastewater
into the receiving environments are increasing, but studies on
unculturable bacteria that disseminate resistance are limited. Here, we
investigate the influence of resistome and mobilome of wastewater into
downstream of the Korean river using 1,100 metagenome-assembled
genomes (MAGs) reconstruction with our novel refinement method. Our
result indicates that uncultured Patescibacteria and pathogenic
Campylobacterota with ARGs have a high potential of horizontal gene
transfer, which can disseminate ARGs into downstream. In particular,
increased mobilome contigs with ARGs in the effluent and downstream
were identified as Patescibacteria originated, and it is confirmed to
involved in horizontal gene transfer of beta-lactam A, sulfonamide and
carbapenem resistance genes. Furthermore, our insights suggest that
uncultured Patescibacteria lack of understanding could be the main
carriers that disseminate ARGs into the environment further threaten
human health.
Keywords : Antibiotic resistsance genes, metagenome-assembled genome,
wastewater

Cold-stable and alkaline-tolerant enzymes have significant potential in
a wide area of biotechnological applications. In this study, we isolated
a novel polycistronic ORF, encoding 2 lipases from Dokdo-island
sediment. Functional screening of the metagenomic libraries on
tributyrin agar plates identified a clone Lip2, whose product displayed
lipolytic activity under low temperature. Sequence analysis of the clone
Lip2 revealed 2 polycistronic ORFs separated by 256bp (denoted as
Lip2-1 and Lip2-2). Lip2-1 and Lip2-2 encoded proteins 287 and 288
amino acids with a deduced molecular mass of 30kDa, respectively.
Despite of no significant sequence homologies, both Lip2-1 and Lip2-2
harbor the well-conserved carboxylesterase/lipase domains, including
the typical catalytic triad formed by Ser-Asp-His. Multiple sequence
alignment showed the highest 65% sequence similarity to Pseudomonas
stutzeri lipase. Phylogenetic analysis showed that Lip2-1 and Lip2-2
may belong to an uncharacterized family of lipases harboring α/β
-hydrolase 5 domain. Both recombinant proteins, Lip2-1 and Lip2-1,
hydrolyzed a broad range of p-nitrophenyl esters (C2 to C18), showing
the maximum enzymatic activity toward p-nitrophenyl butyrate at 15℃
and pH 9.5. Both enzymes were active and exhibited no significant loss
of activities for 3 days in low temperature (0~30℃) and alkaline
conditions (pH 8.0~10.5). However, the enzymes lost their activities
under a higher temperature than 37℃. Lip2-1 and Lip2-2 demonstrated
stable activities in the existence of organic solvents (methanol, ethanol,
isopropanol, DMSO, acetonitrile) and detergents (SDS, CTAB).
Therefore, Lip2 has potential for many industrial applications performed
in cold and alkaline conditions.
Keywords : Lipase, Dokdo, metagenome
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Analysis of Rumen Methanogen in Holstein Using NGS
Seul Lee, Youl Chang Baek, Sang Yun Ji, Jin Young Jeong, Yoo Kyung
Lee, Byeong Hyeon Kim
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Recent studies have focused on the new strategies for mitigation of
methane in livestock as ruminant’s are known to be one of contributor
for the greenhouse gas, especially methane. In order to study the
metabolic physiology of rumen system and generation mechanism of
methane during the ruminal digestion, it is important to investigate the
rumen methanogen. In this study, we analyzed the rumen methanogen
of holstein using NGS. Ruminal fluid was collected from 6 lactating
holstein using stomach tube. After collection, the rumen fluid was sealed
in a tube and immediately extracted metagenomic DNA using RBB+C
bead-beating method. The V6-V8 region of 16S rRNA was amplified
from each DNA sample with the archaea specific primers 915F and
1386R, which produce approximately 470 bp paired-end protocol with
the MiSeq platform (Illumina, USA) at the Macrogen sequencing facility
(Macrogen, Inc., Korea) We analysed holstein’s rumen archaea using
NGS, and a total of 7399 archaeal 16S rRNA gene sequences were gained.
Operational taxonomic units (OTUs) were calcauated at 97% sequence
similarity. All methanogen belonged to the domain Archaea and the
phylum Euryarchaeota. Ruminal methanogens consisted of 4 known
genera. Methanobrevibacter beloing to order Methanobacteriales were
the first dominant genera represented by 7,257 sequences (97.93 % of
all sequences). Genus Methanomassiliicoccus belonging to order
Thermoplasmatales and genus methanosphaera beloing to order
Methanobacteriales was represented by 71 and 69 sequences,
respectively (1.08% and 0.97% of all sequences). Genus
Methanobacterium which belongs to order Methanobacteriales was
represented by 2 sequences (0.02% of all sequences).
Keywords : Holstien, rumen methanogen, 16S rRNA
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Understanding the Induction Effects of Plant Salinity Resistance of
Chryseobacterium sp. NBC122 through Comparative Genomics
Jungwook Park, Hyangmi Kim, Sang Chul Jeong, Sang Mi Yu*
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Plants are subjected to a wide range of environmental stresses which
reduce crop productivity. Among them, salinity is one of the fatal abiotic
stresses that directly disrupts major physiological processes of plants,
such as germination, photosynthesis, and enzyme biosynthesis. We
previously identified Chryseobacterium sp. NBC122, which improves
the salinity resistance of kimchi cabbage. However, the details of the
plant growth-promoting effects by the NBC122 strain under salinity
stress are unclear. Here, comparative genomic analysis was employed
to reveal the genetic functions of NBC122 strain responsible for the
induction of salinity resistance. We sequenced the NBC122 genome
consisting of 3.1 Mbp in length with 2,910 genes and compared genomic
information with the four close species (C. antarcticum LMG24720, C.
carnis G0081, C. chaponense DSM23145, and C. jeonii NCTC13459).
In the pan-genome map, more than 9,000 genes were shared in all five
bacteria, while the NBC122 strain possessed differential genetic features
with 375 genes as a unique genome. Using KEGG pathway enrichment,
we revealed that the core and unique genomes are focused on some
biological systems such as riboflavin metabolism and benzoate
degradation, which can affect the physiological activity of plants or
surrounding microorganisms. The molecular network within each
pathway indicated the composition of the entire system from source to
various metabolites. In conclusion, our study provided an interpretation
of the functional genomics in Chryseobacterium sp. NBC122 and could
be applied as a guide for positive interaction of plant growth-promotion
under salinity stress.
Keywords : Chryseobacterium sp. NBC122, comparative genomics,
plant salinity resistance
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Cloning and Heterologous Expression of Cryptic Biosynthetic
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from Streptomyces rapamycinicus
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Streptomyces rapamycinicus is one of the producers of the clinically
important immunosupressant rapamycin, and thus has been regarded as
a biologically valuable microorganism. This Streptomyces strain
possesses an exceptional biosynthetic diversity as the bioinformatic
analysis of its genome sequences revealed the presence of total 51
different biosynthetic gene clusters (BGCs) such as PKS and NRPS gene
clusters. Among the predicted BGCs in S. rapamycinicus, we have
focused on the BGC 39 that is cryptic BGC harboring two neighboring
ketosynthase genes predicted to be involved in the ladderane and
arylpolyene biosynthesis both of which are rare families of natural
products. Through phylogenetic analysis, we identified that the
ladderane and arylpolyene ketosynthase domains are distantly related
to other ketosynthases such as those involved in polyketide biosynthesis.
To identify its metabolites through heterologous expression, we cloned
the BGC 39 using TAR cloning in yeast and inserted into the genome
of the heterologous host S. albus. However, no production was observed,
and thus promoter engineering was used to activate this silent cluster
leading to the production of a series of cluster-specific metabolites.
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A Micrococcus luteus SB1254 strain was isolated from mussel at Geoje
Island in Korea for finding alkaline protease producing extremophiles.
This strain can grow a diverse concentration of NaCl (0 to 10%) and pH
(7 to 10) together with the production of protease. The complete genome
comprises 2,553,002 bp with a G + C content of 72.9%, 2,126 coding
genes and 54 RNA genes. Strain SB1254 was identified as M. luteus using
TrueBacTM service offered from ChunLab and the IMG-ER platform
analysis revealed it harbored 32 protease related genes, meaning that it
can be used as a source of the protease production for the eco-friendly
industrial application.
Keywords : Extremophile, genome sequence, protease activity
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Prediction of Cell Membrane and Toxin Related Protein Using
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iHGMC: A Comprehensive Human Gut Microbiome Genome and
Protein Catalog
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In this study, whole genome sequencing NGS was used to identify cell
membrane and toxin-related proteins that exist specifically between
strains of Escherichia coli O157:H7 (ATCC 700728), Staphylococcus
aureus (ATCC 6538), and Salmonella typhimurium (ATCC 14028)
among major food poisoning bacteria. The results showed that the total
length of the E. coli genome was 5,498,530bp (50.81% GC content), S.
aureus was 2,821,307bp (33.04% GC content), and S. typhimurium was
4,809,036bp (52.53% GC content), respectively. Using the Fgenesh
(softberry) tool, 5,353 genes, 2,777 genes and 4,661 genes were total
gene structures were predicted by ab initio gene prediction, respectively.
As a result, the hypotetical protein was the most potent, and among them,
2, 3 and 2 interspecies-specific cell membrane-related proteins, 4, 2, 3
toxin-related proteins were identified, respectively.

1

The human gut microbiome has emerged as an important factor that
modulates various human diseases. However, since the majority of
microbes are not culturable and the composition of the gut microbiome
is quite diverse, we do not have a concrete reference genome catalog of
the human gut microbiome. Recent studies tried to solve the problem
by performing de-novo assembly on whole metagenomic shotgun
sequencing (WMS) data from world-wide fecal samples. However, the
databases are dispersed and biased toward western and Chinese
populations. In this study, we assembled metagenome-assembled
genomes (MAGs) from 845 fecal WMS samples from Korean, Indian,
and Japanese, and integrated them with Unified Human Gastrointestinal
Genome (UHGG). As a result, we constructed iHGMC, an integrated
human gut microbiome catalog, which includes 5,414 species
representatives embracing 316,079 MAGs from six continents as well
as ~100 million proteins from them.Among the 5,414 species, only 883
(16.3%) have isolated genomes, which implies that the significant
portion of the human gut microbiome is not isolated yet. With the
adoption of iHGMC, we showed that the proportion of taxonomically
and functionally classified read increased significantly. All the data are
available on the web database.
Keywords : Human gut microbiome, metagenomics, microbial genomes

493

M-13

M-14

Comparative Genomic Analysis of Bacillus velezensis K26 with
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1-Deoxynojirimycin (1-DNJ), polyhydroxylated alkaloid iminosugar,
is known to inhibit α-glucosidase and has anti-diabetic, anti-cancer, and
anti-viral effects. The microbial 1-DNJ, mainly produced in Bacillus and
Streptomyces, can be biosynthesized by catalyze from glucose by gabT1,
yktc1, and gutB1 encoding putative transaminase, phosphatase, and
oxidoreductase, respectively. In this study, the whole genome of
previously isolated velezensis was obtained, and one antibiotic
resistance, three bacteriocins, and three kinds of virulence factors were
found. Genomic analysis of wide range of Bacillus species from NCBI
genome database was mainly found 1-DNJ biosynthetic gene cluster in
four Bacillus species (over 66% of genome assemblies of B. velezensis,
B. pseudomycoides, B. amyloliquefaciens, and B. atrophaeus).
Moreover, mRNA expression levels of 1-DNJ biosynthetic genes of B.
velezensis K26 were increased closely related with α-glucosidase
inhibitory activity. The branch division of phylogenetic tree of ANI and
alignment of amino acid sequence of 1-DNJ biosynthetic genes from
some Bacillus species were very similar, suggesting that the cluster is
maintained phylogenetically. In conclusion, the comparative genomic
and experimental analyses could provide the basic information to
genome-based isolation and characterization of 1-DNJ-producing
Bacillus species.
Keywords : Genome analysis, Bacillus species, 1-Deoxynojirimyin
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Genetic Determinants of Multidrug-Resistant Acinetobacter
baumannii Isolated from a Patient with a Urinary Tract Infection
Misung Kim, Jaeeun Park, Woojun Park*
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Acinetobacter baumannii clinical isolates were collected to screen for
polymyxin B (PMB)-resistant strains. Several clinical isolates,
including NCCP 16007, resistant to PMB (MIC, 128-256 μg/ml) than
the ATCC 17978 strain (MIC, 2 μg/ml), appear to have broad-spectrum
antibiotic resistance, including meropenem and 12 others antibiotics.
The four PMB-resistant strains have point mutations in the histidine
kinase PmrB, leading to increased expression of pmrC encoding a
phosphoethanolamine transferase. Whole-genome analysis revealed
that the NCCP 16007 stain acquired two additional copies of the pmrC
gene and 13 antibiotic resistance (AR) genes from other pathogens. The
GC ratios of AR genes (50-60%) are higher than that of the chromosomal
backbone (39.06%), which also supported the horizontal gene transfer
of AR genes. Comparative genomics with other multidrug-resistant A.
baumannii strains revealed that the NCCP 16007 has many extra AR
genes and loses several virulence factors but exhibited high pathogenicity
in Galleria mellonella-infection models. Our genomic analysis
suggested high genome plasticity and natural transformation ability of
multidrug-resistant A. baumannii NCCP 16007.
Keywords : Acinetobacter baumannii, polymyxin B-resistance, horizontal
gene transfer
This work was supported by grants from the National Research
Foundation of Korea (No. NRF-2019R1A2C1088452).
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Complete Genome Sequence of Streptomyces sp. SJ1-7 Showing
Antimicrobial Activity
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Streptomyces are the largest genus of filamentous bacteria of the family
Streptomycetaceae that includes more than 500 species. Streptomyces
are gram-positive, and have genome with high GC content. Streptomyces
are the most important source for bioactive secondary metabolites and
degradative enzymes. In this study, Streptomyces sp. SJ1-7 was isolated
as a strain showing antimicrobial activity from soil sample collected
from Sangju, using the standard dilution plating technique on Potato
Dextrose Agar followed by incubation at 37℃ for 48 h. The isolate was
finally classified as Streptomyces sp. SJ1-7 based on the similarity of 16S
rRNA gene sequences. The PacBio long read data (559,144,491 bp,
53,506 reads) were assembled de novo with HGAP (v.3.0). The complete
genome of Streptomyces sp. SJ1-7 comprises Contig-1 (7.76 Mb with
GC content of 71.60%) and Contig-2 (0.16 Mb with GC content of
68.29%). Overall the genome was encoded 9,148 coding DNA
sequences (CDS), 18 rRNA genes, and 66 tRNA genes. The genome
sequence revealed that 33 putative gene clusters are involved in the
biosynthesis of secondary metabolites.
Keywords : Streptomyces, genome sequence, PacBio
[This work was supported by a grant from the National Institute of
Biological Resources (NIBR), funded by the Ministry of Environment
(MOE) of the Republic of Korea (NIBR202020101)].
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Lipolytic enzymes catalyze the hydrolysis reaction of carboxylic esters.
Two novel esterase genes est2L and est4L were identified from a
metagenomic library derived from an oil-polluted mud flat sample. The
genes encoded proteins of 839 and 267 amino acids, respectively, and
the molecular masses of the Est2L and Est4L were estimated to be 92,478
and 29,944 Da with no signal peptides. Est2L showed highest identity
to alpha/beta hydrolase fold domain-containing protein of pseudomonas
protegens. Est2L was a fusion type of protein composed of two domains;
1) corresponded to the CzcO superfamily, which is associated with CzcD,
a cationic diffusion promoter, and 2) matched to the acetylesterase
superfamily, and has conserved region of family IV such as HGG,
GXSAG and GXPP. Est4L has conserved region of family V such as
GXS, GXSMGG, and PTL. Est2L and Est4L were purified using
Sephacryl S-200 HR and HiTrap Q column chromatographies. Est2L and
Est4L have the highest activity at 60 ℃ and pH 10.0, and at 50 ℃ and
pH 10.0, respectively. Est2L showed higher heat stability than Est4L and
was significantly activated by Co2+ ion. Est2L preferred short length
substrates, especially p-nitrophenyl (pNP)-acetate (C2). Est4L showed
the highest reactivity with pNP-decanoate (C10), followed by C2
(95.2%) and pNP-butyrate (C4) (94.6%) with similar extent. Est2L and
Est4L had little enantioselectivity and poor lipid hydrolysis capacity,
however, Est4L showed 10.6 % higher selectivity for the S-form. Est2L
and Est4L have great stability at methanol, but low stability at 30%
isopropanol or acetonitrile. Due to the unique structure of Est2L and the
broad substrate specificity of Est4L, it might be suggested that these
enzymes are candidates for a variety of applications in chemical reactions
under the conditions of alkaline, high temperature, metal ions, and
S-form preference.
Keywords: Metagenomic library, CczO-containing family IV esterase,
family V esterase, substrate specificity
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