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Methylocystis sp. MJC1
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Methylocystis sp. MJC1 is a promising biocatalytic platform for methane
conversion into value-added products. To facilitate its development as
a platform strain, we present the complete genome sequence of M. sp.
MJC1. We assembled,compared and functionally annotated M. sp.
MJC1's genome. Comparative genomics reaffirmed M. sp. MJC1 as a
separate type II methanotroph species with Methylococcus parvus being
its closest strain.Genome functional annotation has shown that M. sp.
MJC1 has all major type II methanotroph biochemical pathways such
as methane monooxygenase, methanol dehydrogenase, tetrahydromethanopterin
pathway, serine cycle, TCA cycle and EMC pathway.Together, these
findings open a possibility for future practical applications such as
development of genome-scale model, or applying metabolic engineering
strategies to M. sp. MJC1.
Keywords : Methylocystis, methanotrophs, MJC1

Diverse bacterial strains were isolated from fermented foods and tested
for antibacterial activity. One Strain (MD 32) producing bacteriocin was
selected for further study and identified as Bacillus subtilis by 16S rRNA
gene analysis. The genome was sequenced using an Illumina MiSeq
platform, and the genome size was 4,238,856 bp with a GC content of
43.41 mol%. The genome encoded 4,396 proteins, with 45 tRNAs, 6
rRNAs, and 5 noncoding RNAs. Orthologous average nucleotide
identity (ANI) was calculated with closely related type strains using the
orthologous ANI tool(OAT). The ANI values for the MD 32 strain with
respect to Bacillus type strains B. subtilis subsp. subtilis KCTC 1028T,
Bacillus licheniformis ATCC 14580T, and Bacillus atrophaeus NRRL
NRS-213T were 98.11%, 72.46%, and 79.32%, respectively. This
indicated that strain MD 32 could be identified as a B. subtilis subsp.
subtilis strain. No plasmid-related sequences and none of the typical
Bacillus toxin genes weredetected. Two antibiotic resistance genes
[mph(k) and aadk] were present. A sbo-alb (sboA and albA to albG)
operon involved in bacteriocin production could be identified, which
contained the subtilosin A gene (sboA) and the subtilosin immunity gene
(albB). The bacteriocin gene-positive B. subtilis subsp. subtilis MD 32
could potentially be of use in the food and feed industries for application
as a natural biopreservative.
Keywords : Bacillus subtilis subsp. subtilis MD 32, bacteriocin, genome
sequencing
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Genome Sequence of Weissella koreensis Strain HJ, a Probiotic
Bacterium Isolated from Kimchi

Analysis of Microbial Community on Dotted Gizzard Shad
(Konosirus punctatus) in South Korea
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Jun Hyeok Kwon, Su Jin Yum, and Hee-Gon Jeong*
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In this study, we have performed the draft genome sequencing and
genome analysis of W. koreensis strain HJ. This strain was isolated from
kimchi and showed 98.8% identity with the 16S ribosomal RNA gene
of W. koreensis strain S-5623. Genome assembly of the reads produced
15 contigs (9,113 to 396,269 bp, N50 length 347,703 bp). W. koreensis
HJ contains a 1,427,571 bp genome size, with a GC content of 35.5%.
The draft genome of W. koreensis HJ has 1,418 protein-coding genes,
55 RNAs, and 179 subsystems. The genome of W. koreensis HJ contained
probiotic-related genes, such as the F0F1 ATP syntheses genes related
to acid tolerance, choloyglycine hydrolase genes related to bile
tolerance, and NADPH-quinone oxidoreductase genes related to
oxidative stress resistance. The comparative genomic analysis of five
W. koreensis strains yielded a pan-genome of 1,620 genes, core-genome
of 1,140 genes, accessory-genome of 276 genes, and unique-genome of
204 genes. Of these genes, there are 79 unique genes that had only W.
koreensis HJ, including NAD(P)H-binding protein, low-temperature
requirement protein A, LicD family protein, glycosyltransferase,
adhesin, and hypothetical proteins. Our results suggest that W. koreensis
HJ can be considered a novel probiotic candidate strain.

Dotted gizzard shad, known as Jeon-eo in South Korea, is one of the
popular seafood in summer. To characterize the bacterial communities
including potential pathogens, total DNA on wild-caught dotted gizzard
shads were isolated and analyzed based on 16S rRNA genes sequencing.
The microbiota were composed mainly by Proteobacteria(84.62%),
Firmicutes(8.15%), and Bacteroidetes(7.12%) phyla. At the family level
Vibrionaceae(31.50%), Pseudoalteromonadaceae(27.35%) and Shewanellaceae
(9.18%) were dominant. Vibrio(28.35%), Pseudoalteromonas(26.88%),
Shewanella(9.18%) and Psychrobacter(6.85%) were dominant genus.
Among them, the relative abundance of Vibrio genus were high.
Therefore, common food-borne pathogens belonging to Vibrio genus
such as V. cholerae, V. parahaemolyticus and V. vulnificus detected and
quantified by qRT-PCR. Only V. parahaemolyticus was detected in 22
samples out of 34 samples (64.71%, 5.26Ⅹ102 mean CFU/g). Although
further studies are needed, this study can be used to improve the food
safety of seafoods.
Keywords : Dotted gizzard shad, microbiota, food-borne illness
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Since the introduction of African swine fever virus (ASFV) into Georgia
in 2007 from Africa, the disease has spread from European continent to
Asia, which is causing severe economic losses in the swine industry due
to the lack of knowledge of any good vaccines. Several studies already
compared its genome, but they did not consider regional characteristics.
Here, we analyzed 89 ASFV genomes originated from Africa, America,
Asia and Europe using comparative genomics to identify the regional
characteristics. We downloaded the genomes from NCBI GenBank and
classified them based on country and continent. From the genome
comparison, we found 605 orthologs from 89 genomes, which includes
54 core and 551 accessory genes. Of the accessory genes, a total of 15
genes were identified to be region- enriched genes (1, 2, and 12 genes
from America, Europe, and Asia, respectively). However, further studies
are required to find biological and geographical meaning of such
region-enriched genes. This work will present an improved genetic basis
to develop new strategies to reduce the risk of ASFV transmission to
domestic pigs.

Most Enterococcus hirae are known as pathogens that cause inflammation
in the intestine of animals and humans. However, several strains have
the potential of probiotics. Here, we analyzed the draft genome and a
novel plasmid of Enterococcus hirae YS00198 isolated from piglet
feces. We extracted genomic DNA of E. hirae YS00198 and sequenced
by MGIseq-2000. Sequenced reads were assembled by using SPAdes
and obtained genome was annotated by RAST for gene prediction. We
detected the virulence factors and antibiotic resistance genes by using
CARD and BAGEL4. The draft genome is 2,948,865 bp (36.7% G+C
contents) in length and novel one circular plasmid with 3,347 bp (32.8%
G+C content). Through genome annotation, a total of 2,896 proteincoding sequences (CDS) and 41 tRNA were found. Chromosome
contains Enterolysin A and three antibiotic resistance genes (tetM, ErnB,
AAC(6’)-Iid). The plasmid has several restriction enzyme sites
including XcmI and SpeI. We found that G+C contents of the plasmid
and chromosomic CDS were significant different. Our findings suggest
the potential of the plasmid of E. hirae YS00198 for Lactic Acid Bacteria
vector system.

Keywords : ASFV, genome

Keywords : Enterococcus hirae, genome analysis, plasmid
[This study was supported by National Research Foundation (NRF,
NRF-2019R1A2C1009406)]
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Draft Genome and a Novel Plasmid of Lactiplantibacillus
plantarum GD00040 from Korean Cucumber kimchi
Gi Bae Choi, and Eun Bae Kim*
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Kangwon National University, Chuncheon, Kangwon-do, Korea

Lactiplantibacillus plantarum is generally recognized as safe that are
generally used in the food industry. Lpb. plantarum strains were
commonly found in the vegetables, fruits, and fermented foods. In this
study, we sequenced and analyzed the genome of Lpb. plantarum
GD00040 isolated from Korean cucumber kimchi. Genomic DNA was
extracted and prepared DNA Libraries were sequenced using MGIseq
system. Obtained sequencing reads were filtered by cut adaptor and
assembled by SPAdes 3.15.1. To predict the presence of functional genes,
virulence factors (VF), and antibiotic resistance genes (ARGs), we
compared using various annotation database including RAST, CARD,
and BAGEL4. The genome was assembled into 122 contigs (contig
length ≥ 500 bp) with 3,392,132 bp in length. Through the genome
annotation, 54 RNA genes, and 3,399 coding sequences were predicted.
Plantaricin J and pediocin resistance genes were found. In addition, we
found and analyzed a circular plasmid in Lpb. plantarum GD00040. It
has several restriction enzyme sites (SacI, NcoI, etc) and is 3,963bp in
length. These results will be useful when we make a new plasmid vector
system for lactic acid bacteria.
Keywords : Lactiplantibacillus plantarum, genome analysis, plasmid
[This study was supported by the National Research Foundation of Korea
(NRF-2019R1A2C1009406)]
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Kale (Brassica oleracea L.) is one of the most popular vegetables and
can be consumed immediately without further treatment. The microbiota
of kale is a potential source of food-borne pathogens, but the presence
of pathogens on kale has not evaluated. We analyzed the microbiota of
kale in 2 sites (gwangju and yeoju) at August using 16S rRNA gene
amplicon sequencing. The overall microbiota structure was significantly
different between 2 sites. Observed OTUs and simpson’s indices were
significantly different between the 2 sites. Firmicutes (59.52±26.21%)
and Proteobacteria (39.80±26.51%) were predominant phyla. The
predominant orders were Bacillales (57.60±27.61%), Enterobacteriales
(31.51±29.77%), and Pseudomonadales (7.08±7.95%). At the genus
level, Bacillus (15.05±20.75%), Acinetobacter (5.05±7.48%), Pantoea
(4.93±7.69%), Escherichia (4.09±14.36%), and Pseudomonas (1.95±2.26%)
were found dominantly. The pathogenic species such as B. cereus, A.
lwoffii, P. agglomerans, E. coli (EAEC, EHEC, ETEC, EPEC), and P.
aeruginosa were detected and quantified by qRT-PCR. We also analyzed
the changes of endogenous microbiota in kale during storage at 4℃ and
30℃. The proportion of K. pneumoniae were the highest at 30℃ after
washing (8.50 to 59.95%). This study can contribute toward a better
understanding of the kale microbiota and provides insights into the role
of washing and storage conditions in the fresh vegetables.
Keywords : Microbiota, kale, food-borne pathogen
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Metagenomic Mining for Antibiotic Selectable Markers for Vector
Systems
Jongbin Park, and Eun Bae Kim*
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Chuncheon 24341, Korea

The wide use of antibiotics in the animal industry increases the
prevalence of antibiotic resistance genes (ARGs). Exploration and
application techniques are needed to prevent the spread of ARGs.
Recently, several studies reported the profile of ARGs in the animal farm
using the environmental metagenome sequences. In this study, we
explored chloramphenicol resistance genes (CRGs) into the chicken
farm environments and evaluated them for application in vector
engineering. We collected feces and litter samples from various domestic
chicken farms and extracted DNA for sequencing. Metagenome
sequences were aligned to reference chloramphenicol resistance genes
from CARD (Comprehensive Antibiotic Resistance Database)
database. CRGs detected from the metagenomes were amplified using
gene-specific primers and sequenced. We constructed vectors, and they
were transformed into E. coli DH5α and tested on the chloramphenicol
contained LB agar for resistance. Novel variant CRGs were aligned with
cmx, pp-flo, and catI (> 90% sequence coverage). Obtained our
sequences represented 96% of sequence identity when compared with
references. We confirmed that our constructs have phenotypic resistance
to chloramphenicol. Our findings provide new insights into the
metagenomic approaches for selectable markers in plasmid vector
systems.
Keywords : Metagenome, vector, selectable marker
[This study was supported by National Research Foundation (NRF,
NRF-2019R1A2C1009406)]
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Comparison of Microbial Community Profiling on Traditional
Fermented Soybean Products (Doenjang, Cheonggukjang) Using
Next Generation Sequencing.
MyeongSeon Ryu, Gwangsu Ha, JinWon Kim, Sua Im, Su-Jin Shin,
Hee-Jong Yang, and Do-Youn Jeong*
Microbial Institute for Fermentation Industry (MIFI), 61-27, Minsokmaeul-gil,
Sunchang-eup, Sunchang-gun, Jeonbuk 56048, Korea

In order to identify and characterize the microbial communities in two
types of Korean fermented paste made from whole soybeans, Doenjang
and Cheonggukjang, microbial communities were analyzed using next
generation sequencing. According to the taxonomic results, the overall
microbial composition was then compared between the groups. Firmicutes
was the most common phylum in both groups, representing 94.48% and
99.69% in Doenjang and Cheonggukjang groups, respectively. Proteobacteria
was the second dominant phylum, accounting for 4.34% and 0.235% in
the both groups, respectively. The most dominant genus of the microbiota
of the both Doenjang and Cheonggukjang was Bacillus. Bacillus and
Tetragenococcus were significantly more abundant in Doenjang than in
Cheonggukjang, where as Lactic acid bacteria such as Enterococcus,
Lactobacillus, Leuconostoc and Weissella is significantly more
abundant in Cheonggukjang than in Doenjang. Especially, pathogens
including Bacillus cereus, Escherichia coli and Staphylococcus aureus
that cause food poisoning were more abundant in Doenjang than in
Cheonggukjang.
Keywords : Cheonggukjang, Doenjang, Next Generagtion Sequencing
[This work was supported by “Traditional food safety monitoring
program” under the Ministry of Agriculture, Food and Rural Affairs and
partly Korea Agro-Fisheries and Food trade corporation in 2021]
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The various environmental factors could play a role in the formation and
collapse of Microcystis bloom. Among them, rainfall has important
influences not only on Microcystis but also on the microbial community
that interacts with Microcystis. To elucidate the distinct changes in the
diversity and the composition of the microbial community by rainfall,
we employed 16S rRNA high-throughput sequencing from June to
October in 2019 and 2020 at three sample sites in the Nakdong River,
Korea. Throughout the investigation period, Microcystis blooms have
different phases of Pre-Bloom, Bloom_1, Rainy Season, Bloom_2, and
Post-Bloom at all sampling sites. The Microcystis abundance was
influenced by rainfall and phase-specific transitions of the microbial
communities accompanied at both phylum and class levels. In general,
bacteria diversity and the relative abundance of Gammaproteobacteria
increased in the Post-Bloom period with the collapse of Microcystis
bloom. However, such a transition pattern appeared earlier with heavy
rainfall during the Rainy Season. Through network analysis, the
microbial composition of the rainfall-associated microbial cluster
affected other modules associated with Microcystis. In conclusion,
rainfall significantly influenced the bacteria communities associated
with Microcystis blooms and the understanding of microbial interactions
during Microcystis blooms and rainfall could be improved by
high-throughput sequencing.
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Complete Genome Sequence of Halo-Tolerant Thermophile,
Bacillus licheniformis CP6, Showing Degradation of Plant-derived
Protein
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A Bacillus licheniformis CP6 strain was isolated from seawater at
Tongyeong in Korea for finding alkaline protease-producing
o
thermophiles. This strain can grow at up to 60 C and can grow a diverse
concentration of NaCl (0% to 20%) and pH (7 to 9) together with the
production of protease. The proteolytic ability of this strain was
confirmed in culture experiments with plant-derived proteins.
Therefore, to search for genes involved in proteolysis, we conducted a
genomic analysis of this strain. The complete genome comprises
4,313,909 bp with a G+C content of 46.0%, 4,404 coding genes, and 105
RNA genes, respectively. Strain CP6 was identified as B. licheniformis
using genome sequencing service offered in ChunLab and the RAST
analysis revealed it harbored 23 protease-related protein degradation
meaning that it can be used as a source of protease production for the
eco-friendly industrial application.
Keywords : Bacillus licheniformis, halo-tolerant, thermophile

Keywords : Rainfall, Microcystis bloom, Nakdong River
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Bacillus subtilis is an important bacterial species for its various
industrial, medicinal and agricultural applications. Prophages are
known to play vital roles in host properties. Nevertheless, studies on
prophages and temperate phages of B. subtilis are relatively limited. In
the present study, in-silico analysis of prophages is carried out in
sequenced B. subtilis strains to investigate their prevalence, diversity,
features, and possible roles. Besides, UV-light prophage inducibility
potential is investigated in large collection of B. subtilis. In-silico
analysis of 190 genomes of B. subtilis strains revealed that 77.89% of
them contained intact prophages (242 in total) that exist as integrated
and/or plasmid forms. Phylogenomic analysis revealed the rich diversity
of the prophages distributed in 14 clusters and 7 singletons. The analysis
of putative prophage proteins indicated prophage involvement in
encoding proteins linked to immunity, bacteriocin production,
sporulation, and resistance of the B. subtilis host that can enhance its
adaptability to diverse environments. Induction study in 91 B. subtilis
strains demonstrated that UV-light treatment was instrumental in
producing infective phages in 18.68% of them with wide range of host
specificity. The high prevalence and inducibility potentials of prophages
observed in this study imply that prophages may play vital roles in the
B. subtilis host.
Keywords : Bacillus subtilis, prophages, prophage induction
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Tetragenococcus species are halophilic lactic acid bacteria, which grow
well in the presence of NaCl up to 20%. We isolated tetragenococci from
jeotgals and inoculated into tryptic soy broth (TSB) containing 5% NaCl
and cultivated for 3 days. Then plasmid DNAs were prepared and agarose
gel electrophoresis was done to examine plasmid profiles of
tetragenococci. One strain, T. halophilus 32, possessed a small-sized
plasmid (pTH32). When pTH32 was digested by restriction enzymes
EcoRI and HindIII, two fragments of 1.1 and 2.1 kb in size were produced.
Each fragment was extracted from an agarose gel and ligated with E. coli
cloning vector, pUC19. Currently, DNA sequencing on these 2 inserts
are under progress now. DNA sequence analysis will reveal several
characteristics of pTH32 such as G+C content, open reading frames
(ORFs). Based on the characteristics of the sequence that will be
revealed, pTH32 or part of it will be used for the construction of a
Tetragenococcus – E. coli shuttle vectors. Such vectors will help for the
studies on Tetragenococcus species and also for the improvements of
tetragenococci through genetic engineering.
Keywords : Tetragenococcus, plasmid, sequence
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Metagenomic and Genomic Approaches for Antibiotic Resistome
in Zoo Animal Manures
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Wastewater treatment plants (WWTP) receiving many contaminant
resources might be a potential reservoir of antibiotic resistance genes
(ARGs) and occurrence of multidrug resistant (MDR) bacteria through
horizontal gene transfer (HGT). Environmental samples from five
different WWTP processes during summer and winter seasons were
collected to monitor ARGs resistomes and culturable MDR bacteria
under eight antibiotics including gentamicin and azithromycin.
Nanopore-based ARG abundance and bacterial community analyses
suggested the possibility of MDR bacterial generation by accumulation
of the ARGs. Activated and mixed sludges exhibited strong tendency
to have lower bacterial diversities as well as ARGs due to selective forces
favoring special microorganisms during aeration processes.
Escherichia coli strains being enriched in WWTP (up to 71%) were
dominant in all samples and high abundance of Cloacamonas
acidaminovorans was detected only in the anaerobic digested sludge
(60-79%). Two ARG types [sulfonamide resistance genes (sul1) and
aminoglycoside resistance genes (aadA13, aadA2, and ant(3”)-Ia)]
were prevalent throughout all processes. Total counts of culturable MDR
bacteria such as Niabella, Enterococcus, and Chryseobacterium species
increased gradually during aerobic WWTP processes. Further genomic
analyses of all MDR bacteria isolated from our samples will give us
insight into ARG-types determination, presence of MGEs, locations of
genomic islands, and the origins of ARGs.

Animal manures are considered as a reservoir of antibiotic resistance
genes (ARGs), which might lead to occurrence of multidrug resistant
(MDR) bacteria. Animal fecal samples collected from 11 herbivorous
animals including sable antelope (SA), long-tailed goral (LTG), and
common eland (CE) at a public zoo in the summer and winter were
examined for the presence of ARGs using metagenomics and culturable
MDR bacteria along with whole genome sequencing approaches. Eight
antibiotics including meropenem and azithromycin were used to isolate
culturable MDR strains, showing that manures from three animals (SA,
4
LTG, and CE) have 10 -fold higher culturable MDR bacteria such as
Chryseobacterium, Sphingobacerium and Chitinophaga species,
whereas a few MDR bacteria from water buffalo, rhinoceros, and
elephant were cultivated against all tested antibiotics. The high Three
MDR-bacteria rich-samples along with composite samples having all
mixed 11 manures were further analyzed using nanopore-based
metagenomic analyses during summer and winter seasons. ARGs
including lnu(C), tet(Q) and mef(A) were common in all tested samples.
The SA and CE samples having tulathromycin (a macrolide antibiotic)
treatment appeared to harbor high copy of mef(A) genes. Beta-lactams
resistance genes (cfxA, cfxA3, cfxA4 and cfxA5) were prevalent in the
feces of LTG and CE, but not in SA’s manures. Our further genomic
analyses will provide insight into dissemination of ARGs from animal
and generation of MDR bacteria in zoo animal manures.

Keywords : Metagenome, sludge, Nanopore

Keywords : Herbivores, antibiotic, metagenome

[This work was supported by grants from the National Research
Foundation of Korea (No. NRF-2020M3A9H5104237)]
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Metabolomics Analysis of Piglets Fed Contaminated with
Deoxynivalenol Using Liquid Chromatography Mass Spectrometry
Jin Young Jeong, Minji Kim, Sang Yun Ji, Byeonghyeon Kim, Youl Chang
Baek, Hwa Seol Park, and Hyunjung Jung
Animal Nutrition & Physiology Team, National Institute of Animal Science,
Wanju 55365, Korea

Deoxynivalenol (DON), a Fusarium species, is an important mycotoxin
in foods and feedstuffs. The purpose of this study was to assess the
metabolic profiles of piglets (Landrace x Yorkshire) fed with purified
DON liver and jejunum tissue using liquid chromatography mass
spectrometry. DON was mixed with the diet using commercial toxin at
1, 3, 10 mg/kg in feed for 28 d. Results were analyzed by multivariate
analysis to elucidate the potential compounds. The DON-treated groups
observed the discriminating metabolites in the jejunum tissue, but no
differences in the liver. The profiling revealed the potential metabolites
such as glycine, serine and threonine metabolism, aminoacyl-tRNA
biosynthesis, phenylalanine, tyrosine and tryptophan biosynthesis, and
valine, leucine and isoleucine biosynthesis. Aspartic acid, glucose,
serine, and glycine were identified high sensitivity as candidate
biomarkers via variable importance in the projection plot in piglets fed
with DON (FDR < 0.05, p < 0.05). Additionally, Masson's trichrome
stains in liver and jejunum tissue were used to visualize of collagen fibers.
In conclusion, these findings suggest that the potential biomarker
compounds can explain the physiological changes for piglets fed
contaminated with DON.
Keywords : Piglet, deoxynivalenol, metabolite
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