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Unexpected Candidate Phyla Radiation Microbiome in the Human
Gut Environment

Value Evaluation of Actinobacterial Resource Based on Microbial
Characteristics
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The Candidate Phyla Radiation (CPR) has been recently described as
the large evolutionary radiation of bacterial candidate phyla and
superphyla. Most CPR members are uncultivable and have a small
genome. In the CPR group, only strain TM7x belonging to the class
Saccharimonadia was isolated and identified from a human associated
saliva sample. In this study, I attempted to discover the CPR microbiome
in human faecal samples using a filtration method. When the filtration
step was incorporated in the sample preparation, microbial community
richness was increased, while evenness was decreased. In addition, the
relative abundance of CPR was dramatically increased in filtered
samples, with a variety CPR group members detected. Most of these
members were assigned to the class Saccharimonadia, which contained
the strain TM7x, but the classes Parcubacteria, Microgenomatia,
ABY1, and CPR2 related taxa were also detected. These classes had not
been described in human related samples before this study. The study
revealed that many CPR members thrived in the human faecal samples.
Further study based on metagenomics approach will expand the
understanding of the role of the CPR in the human gut microbiome.

Actinomycetes, as a producer of diverse secondary metabolites which
have the primary importance in medicine, cosmetic, agriculture and food
production until now. Though the utilization and application of these
actinomycetes were still insufficient due to less information. It is
necessary to evaluate microbial resources so that the researchers can do
further experiments quickly and efficiently as possible without screening
work. The purpose of this study is to support and help researchers through
infrastructure construction and quantitative analysis of microbes. We
focus on 16S rRNA sequencing for taxonomic analysis, enzyme (protease,
amylase, lipase, cellulose) assay, physiological characters of each stain
(growth temperature, media pH, salt tolerance) and LC/MS profiles of
culture broth. We have more than 15,000 actinomycetes’ information
and culture broth could be supplied. It is helpful for high-throughput
screening and speed up experiments. Visit us: http://mrscc.net/.
Keywords : Actinomycetes library, functional study, high-throughput
screening
[This research was supported by a grant (NRF-2013M3A9A5076601)
from a study on the strategies of improving the value of microbial
resources funded by Ministry of Science and ICT of the Korea
Government]
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The untranscribed DNA sequences of the intergenic spacer regions (ISR)
in the groESL were analyzed to resolve the ambiguity within
phylogenetically close GRAS and non-GRAS species. The sequencing
results of amplified polymerase chain reaction (PCR) products using
groESL-ISR-specific primers accurately distinguished L. plantarum
and L. pentosus, which were not distinguished by 16S rRNA sequences.
Furthermore, the 20 selected major probiotics species were divided into
several groups according to the length (22-91 bp) and homology
(65-99%) of their ISR sequences, and this discrimination was consistent
with core-genome-based differentiation. Therefore, ISR sequencebased species identification showed more accurate results than 16S
rRNA sequence-based identification and represented genome-based
speciation.
Keywords : Identification, groESL Intergenic spacer region,
Lactiplantibacillus
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Spirihalobacter sediminis gen. nov, sp. nov. Isolated from
Sediment

Importance and Value of Microbial Resources for Nematode
Control
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kwon Kim3, Jungjo Han3, and Sang-Seob Lee1,2*
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A Gram-stain-negative, motile, aerobic, helical-shaped bacterial strains,
T
designated MAW1-3 , was isolated from sediment collected from the
seashore of West Sea, Republic of Korea. The isolate was
catalase-positive and oxidase-positive. Strain MAW1-3T grew at 20-4
5℃ (optimum 42℃), pH 6-8 (optimum pH 7), and in the presence of
0.5-9.0 % (w/v) NaCl. Phylogenetic analysis based on the 16S rRNA
gene sequence showed that strain MAW1-3T belonged to the family
Rhodospirillaceae. The strain is grouped into a clade with genus genus
Caenispirillum, Haematospirillum and Novispirillum, sharing the
highest sequence similarities with Caenispirillum salinarum (93.88%).
The only respiratory quinone was ubiquinone-10 (Q-10). The polar lipid
profile comprised phosphatidylglycerol, phosphatidylethanolamine,
phospholipid and amino lipid. The major fatty acids were C18:1 ω7c, C16:0,
summed feature 3 (comprising C16:1 ω7c and/or iso-C15:0 2-OH). The
T
Whole-genome of strain MAW1-3 revealed a genome size 3.6 Mbp. The
DNA G+C content was 69.9 mol%. On the basis of phenotypic and
T
phylogenetic data, strain MAW1-3 represented a novel genus and
species, for which the name Spirihalobacter sediminis gen. nov, sp. nov.
is proposed. The type strain of is MAW1-3T (=KCTC 82704T).
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Mariniroseobacter mytili gen. nov., sp. nov., Isolated from Mussel
Hajung Moon1, Hyekyoung Yang1, Hong Sik Im1, Hyeyoung Sung2,
Yochan Joung2, and Sang-Seob Lee1,2*
1
Integrative Biotechnology, Sungkyunkwan University, 2066, Seobu-ro,
2
Jangan-gu, Suwon-si, Gyeonggi-do 16419, Korea Korea Environmental
Microorganisms Bank (KEMB), 2066, Seobu-ro, Jangan-gu, Suwon-si,
Gyeonggi-do 16419, Korea

A novel bacterium, designated MH4019T, was isolated from mussel in
Wando, Republic of Korea. The isolate was gram staining-negative,
T
aerobic, rod-shaped, oxidase- and catalase- positive. Strain MH4019
grew at 15℃-30℃ (optimum 30℃) and pH 6-8 (optimum pH 7) and in
the presence of 0.5-5.0% (w/v) NaCl (optimum 3%). Phylogenetic
analyses based on the 16s rRNA gene sequence showed that strain
MH4019T belonged to the family Rhodobacteraceae in the class
Alphaproteobacteria and was closely related to the type strains of
Thalassobius maritimus, Pseudooceanicola atlanticus with 95.8% and
94.43% 16s rRNA gene sequence similarities, respectively. The major
fatty acids were summed feature 8(C18:1ω7c and/or C18:1ω6c), iso-C18:00.
The predominant respiratory quinone was Q-10. The major polar lipids
were phosphatidylglycerol, two unknown phospholipids and four
T
aminolipids. The DNA G+C content was 59.68 mol%. Strain MH4019
represents a novel genus of the family Rhodobacteraceae, for which the
name Mariniroseobacter mytili gen. nov., sp. nov. is proposed for this
T
T
isolate, and the type strain is MH4019 (=KCTC 82703 ).
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The growing troubles of facility cultivation farmers are increasing day
by day due to the increasing damage of nematodes every year. Nematodes
survive regardless of the environment such as soil, irrigation water, and
dirt and cause damage to crops. The annual loss alone is about 250 billion
won, and the cost of nematodes for nematode control is also estimated
at 70 billion won. Methods of controlling nematodes are largely divided
into chemical control, physical control, and biological control. Chemical
control is a method of treating nematode drugs such as pesticides and
organic farming materials, physical control is a method of using solar
heat, and biological control is a method of using natural enemies. Of
these, the chemical control effect is the greatest, but because pesticides
can cause residual problems, organic farming materials are expensive
and the efficacy of drugs is inferior, but many farmers are looking for
organic farming materials. Therefore, we sought to find a resource for
controlling nematodes from natural products. Among natural products,
microorganisms produce a variety of beneficial secondary metabolites.
In this study, potential nematode control microorganisms were searched
from a microbial library, and the possibility of natural organic materials
was suggested. In addition, through this study, we propose the value of
microorganisms for the control of plant diseases in the future.
Keywords : Nematode, microbial, natural resource
[This research was supported by a grant (Project No. NRF-2013
M3A9A5076601) from the Ministry of Science, ICT and Future
Planning of the Korea Government and was supported by Korea Institute
of Planning and Evaluation for Technology in Food, Agriculture and
Forestry(IPET) through (Project No. 321110-4 “Crop Viruses and Pests
Response Industry Technology Development”) Program, funded by
Ministry of Agriculture, Food and Rural Affairs(MAFRA)]
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Understanding New Mechanism of Access and Benefit-Sharing of
Genetic Resources under the Nagoya Protocol

Isolation of New Type and Unreported Endophytic Fungi from
Plant’s Roots in Gyeongsangdo Province, Korea

Young Hyo Chang, and Minho An*
ABS Research Support Center, Korea Research Institute of Bioscience and
Biotechnology(KRIBB), Daejeon 3414, Korea

Doo Ho Choi, and Jong-Guk Kim*
School of Life Science and Biotechnology, Kyungpook National University,
Daegu 41566, Korea

As South Korea became the party to the Nagoya Protocol (ABS) and
enforced a national law in accordance, these changes have increased
public awareness on sovereign rights over genetic resources and the
ABS. These also apply to the research fields of microbiology.
Microorganisms in everyday life, even those of the same species, can
be dispersed everywhere on the Earth, and for this reason, we cannot
easily determine their country of origin. However, researchers are now
required to specify where it had been isolated. It signifies, if researchers
isolates an activated strain of microorganisms and wants to write a
research article or apply for a patent on the study results, they have to
prove that there was no act of biopiracy throughout the sample collection
process. Furthermore, the biological resource banks that manage various
samples of microorganisms must verify in the position of recipient
whether the strains that a donor is willing to deposit have well respected
the ABS. To cope with these changes in research environment, a
researcher must understand the overall process of research activities and
each step of the ABS. In this regard, our study will help researchers deal
with the ABS procedures of resource providing country, from access to
genetic resources to benefit-sharing of their research results, and be ready
to minimize potential damages caused by the ABS.

Because of their contribution in nature as de-composer or symbiosis or
pathogen, countless surveys regarding fungi have been studied. In survey
regarding diversity analysis of isolated fungal species, total 824
individuals of endophytic fungi were isolated from 19 kinds of plants
living in Gyeongsang Province. During the identification based on
fungal morphology and phylogenetic analysis of the internal transcribed
spacer (ITS) rDNA region, the isolated fungi group was classified as 4
phyla, 10 classes, 20 orders, 33 families, 57 genera, and 148 species.
Among the isolated strains, 5 kinds of unreported fungal specieses and
a new fungal species were identified. For more detail of fungal
identification, not only ITS but β-tubulin (BenA), calmodulin (CaM) and
RNA polymerase II second largest subunit (RPB2) were used. Based on
the morphological characters, analysis of taxonomy and molecular
analysis, 8 individuals of endophytic fungi were identified as below;
NIBRFG0000505325 as unreported Aspergillus insuetus; NIBRFG
0000505326 as unreported A. nomius; NIBRFG0000505327 as unreported
Penicillium hetheringtonii; NIBRFG0000505328 as unreported P.
sublectaticum; NIBRFG0000505331 as unreported P. jacksonii; KACC
48990-KACC 48992 as new species named P. ulleungdoense. By
reporting the research of fungi in Gyeongsang province environment,
the data could be meaningful for understanding the geographical
distribution of Ascomycetes on Gyeongsang province and Korea.

Keywords : Nagoya protocol, genetic resources, access and benefitsharing
[This research was supported by a grant (Project No. NRF-2013
M3A9A5076601) from the Ministry of Science, ICT and Future
Planning of the Korea Government and was supported by Korea Institute
of Planning and Evaluation for Technology in Food, Agriculture and
Forestry(IPET) through (Project No. 321110-4 “Crop Viruses and Pests
Response Industry Technology Development”) Program, funded by
Ministry of Agriculture, Food and Rural Affairs(MAFRA)]

Keywords : Endophytic fungi, morphological characters, analysis of taxonomy
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Description of Novel Strain Parashewanella sp. 202IG2-18 from
Marine sponge
*

Soobin Kim and Jin Sook Park
Department of Biological Science and Biotechnology, Hannam University,
Daejeon 34054, Korea

A Gram-stain-negative, rod-shaped, aerobic, pale yellow-pigmented
bacterium, designated strain 202IG2-18, was isolated from the marin
sponge collected from the South Sea coast of the Republic of Korea.
Phylogenetic analysis based on 16S rRNA gene sequences indicated that
strain 202IG2-18 belonged to the family Shewanellaceae and showed
the highest 16S rRNA gene sequence similarity with Parashewanella
T
tropica MEBiC05444 (97.05%). Strain 202IG2-18 grew at 18-30℃,
with and optimum of 25℃. The pH range for growth was between 5.5-9.5,
with optimum of pH 7.0-7.5 The range of NaCl concentration for growth
was between 1.0-5.0 % (w/v), with an optimum of 2.0-3.0 %. The DNA
G+C content of strain 202IG2-18 was 39.80 mol%. The major fatty acids
were C15:0 iso (25.68%), C17:1 ω8c (13.50%), C16:1 ω7c / C16:1 ω6c
(12.68%). The major respiratory quinone was ubiquinone-8. The polar
lipids were phosphatidylethanolamine, phosphatidylglycerol, two
amino phospholipids and two unidentified phospholipids. On the basis
of the polyphasic analyses, strain 202IG2-18 is considered to represent
a novel species of the genus Parashewanella .
Keywords : Marine spongd, new species, shewanella

Poster Session

407

K-10

K-12

Isolation and Identification of a Novel Bacterium from
Toxin-Producing Dinoflagellate Centrodinium punctatum

Description of Novel Strain Vibrio sp. 188UL20-2 from Mytilus
corusus

Yue Jiang, Lingmin Jiang, Yuxin Peng, Ki Hyun Kim, Jiyoung Lee, and
Zhun Li*
Biological Resource Center/Korean Collection for Type Cultures (KCTC),
Korea Research Institute of Bioscience and Biotechnology, Jeongeup 56212,
Korea

Kim Jae Yeon, and Jin sook Park*
Department of Biological Science and Biotechnology, Hannam University,
Daejeon 34054, Korea

A Gram-stain-negative, aerobic, rod-shaped bacterium (strain R2A-3)
was isolated from the toxin-producing dinoflagellate Centrodinium
punctatum, optimized for growth at 25℃, pH 8.0, in the presence of 0-7%
(w/v) NaCl, and identified as a novel genus and new species based on
a polyphasic taxonomic approach. Phylogenetic analyses based on 16S
rRNA gene and 92 core genes sets revealed that the strain R2A-3 belongs
to the family Nevskiaceae in the class Gammaproteobacteria and
represented an independent taxon separated from other genera. 16S
rRNA gene of strain R2A-3 showed the highest sequence similarity to
T
Fontimonas thermophila HA-01 (94.1%) and Sinimarinibacterium
flocculans NH6-24T (93.2%), and less than 92.8% similarity with other
genera in the Nevskiaceae family. The genome length of strain R2A-3
was 3608892 bp with 65.2% G + C content. Summed feature 8
(comprising C18:1ω7c and/or C18:1ω6c) as the major fatty acids (>10%).
Diphosphatidylglycerol, phosphatidylglycerol and phosphatidylethanolamine
were demonstrated as the major polar lipids. According to phylogenetic,
phenotypic, chemotaxonomic features and genomic, the R2A-3T strain
represents a new species in the new genus of the family Nevskiaceae.

A Gram-stain-negative, rod-shaped, aerobic, pale yellow-pigmented
bacterium, designated strain 188UL20-2, was isolated from the Mytilus
corusus collected from the Ulleungdo coast of the Republic of Korea.
Phylogenetic analysis based on 16S rRNA gene sequences indicated that
strain 188UL20-2 belonged to the family Vibrionaceae and showed the
highest 16S rRNA gene sequence similarity with Vibrio marisflavi
T
WH134 (96.59 %). Strain 188UL20-2 grew at 18-37℃, with and
optimum of 25℃. The pH range for growth was between 5.0-10.0, with
optimum of pH 7.5-8.0 The range of NaCl concentration for growth was
between 1.0-4.0 % (w/v), with an optimum of 3.0 %. The DNA G+C
content of strain 188UL20-2 was 45.40 mol%. The major fatty acids were
C16:1 ω7c / C16:1 ω6c (27.98%), C18:1 ω7c / C18:1 ω6c (15.78%), C16:0 (12%).
The major respiratory quinone was ubiquinone-8. The polar lipids were
phosphatidylethanolamine, phosphatidylglycerol, amino phospholipids
and two unidentified phospholipids. On the basis of the polyphasic
analyses, strain 188UL20-2 is considered to represent a novel species
of the genus Vibrio.
Keywords : Vibrio, new species, Mytilus corusus

Keywords : Novel genus, marine, dinoflagellate
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Impact of Osmotic Pressure on Growth and Intracellular Metabolic
Network of Staphylococcus aureus KCTC 3881
*

Godfrey Mwiti, Hyungseok Choi, and Jaehan Kim
Department of Food and Nutrition, Chungnam National University,
Daejeon, Korea

Found as a commensal in 30% of the human population, Staphylococcus
aureus is not only responsible for Staphylococcal food borne disease but
also an osmotolerant organism with the ability to survive potentially dry
and stressful environments. To better understand the response of this
highly versatile pathogen under high osmotic stress, we cultivated S.
aureus KCTC 3881 strain at varying NaCl concentrations of 5g/L, 90g/L,
125 g/L and 150 g/L. Using glucose as the initial carbon source, cell
growth associated with the dynamics of substrate and product changes
in fermentation media has been monitored. The results showed NaCl had
a dose-dependent effect of increasing the lag phase with a subsequent
acceleration in growth. The specific growth rate was highest at NaCl
concentration of 90g/L and lowered in 125 g/L and 150g/L when
compared to the control. Interestingly, S. aureus KCTC 3881 kept their
cellular growth metabolizing lactate and acetate the fermentation end
products up to 125g/L. The cell yield coefficient on glucose decreased
with increasing NaCl concentration. Upon depletion of glucose, S.
aureus KCTC 3881 was able to continue to grow on lactate and acetate
up to 125g/L of NaCl. Meanwhile acetate use as growth substrate was
decreased to near zero in 125g/L.
Keywords : Staphylococcus aureus, environmental stress, metabolic
network

Pelomonas riviphilus sp. nov., Isolated from River Water of
Namgang
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A Gram-staining-negative, aerobic, motile by flagellum, rod-shaped,
T
designated strain YR-4 was isolated from the stream water of Namgang
in Jinju, the Republic of Korea. Phylogenetic analysis based on the 16S
T
rRNA gene sequence revealed that strain YR-4 formed a lineage within
genus Pelomonas of the family Comamonadaceae. Phylogenetic
analysis also showed that strain YR-4T was most closely related to
T
Pelomonas saccharophila DSM 654 (98.1 % 16S rRNA gene
T
sequence similarity), Pelomonas aquatica CCUG 52575 (98.0 %),
Mitsuaria chitosanitabida NBRC 102408T (97.7 %), and Pelomonas
T
puraquae CCUG 52769 (97.6 %), and Roseateles depolymerans KCTC
T
42856 (97.0%). The growth was observed at 10-37 ℃ (optimum at 37
℃), pH 6-8 (optimum at pH 7), 0-2.0 % NaCl (optimum at 0 %). The
major fatty acids of the bacterial strain were C16:0 and summed feature
T
3 (iso-C15:0 2-OH and/or C16:1ω7c). The genome size of strain YR-4 was
3.6 Mbp and the G+C content was 70.2 mol%. Based on phenotypic,
T
genotypic, and phylogenetic analysis, strain YR-4 represents a novel
species of the genus Pelomonas, for which the name Pelomonas
riviphilus sp. nov. is proposed. The type strain is YR-4T (= KEMB
T
T
1603-002 = KCTC 82705 ).
Keywords : Pelomonas, Comamonadaceae, taxonomy
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Pedobacter endophyticus sp. nov., an Endophytic Bacterium
Isolated from Carex pumila

Neobacillus endophyticus sp. nov., an Endophytic Bacterium
Isolated from Selaginella involvens Roots

Yuxin Peng1,2, Lingmin Jiang1, and Jiyoung Lee1*
1
Korean Collection for Type Cultures (KCTC), Biological Resource Center,
Korea Research Institute of Bioscience and Biotechnology, Jeongeup 56212,
Korea 2Department of Agriculture and Life Sciences, Chonnam National
University, Gwangju 61186, Korea

Lingmin Jiang, and Jiyoung Lee*
Korean Collection for Type Cultures (KCTC) Biological Resource Center,
Korea Research Institute of Bioscience and Biotechnology, Korea

An aerobic, Gram-stain-negative, weak-motile, short rod-shaped
T
bacterial strain, designated JBR3-12 , was isolated from the Carex
pumila plants, and its taxonomic position was investigated by using a
polyphasic taxonomic approach. The strain produced a pink pigment on
TSA. Grew optimally at 25oC, pH 8, and in the presence of 3% (w/v)
NaCl. Phylogenetic analysis based on 16S rRNA gene sequences showed
that strain JBR3-12T formed a lineage within genus Pedobacter and most
closely to Pedobacter sandarakinus DS-27T (98.0%) and Pedobacter
agri PB92T (97.6%). The DNA G+C content of the genome was 41.3
mol%, the whole genome length was 5426070 bp. The major fatty acids
of JBR3-12T were iso-C15:0, summed feature 3 (comprising C16:1 ω6c
and/or C16:1 ω7c) and iso-C17:0 3-OH. The predominant polar lipid is
phosphatidylethanolamine. The predominant quinone is menaquinone-7
(MK-7). Based on its phenotypic, phylogenetic, genomic, and chemotaxonomic
T
features, strain JBR3-12 is proposed to represent a novel species of
genus Pedobacter, for which the name is Pedobacter endophyticus sp.
T
T
nov. The type strain is JBR3-12T (= KCTC 82363 = NBRC 114901 )
Keywords : Pedobacter endophyticus sp. nov., novel species, Carex
pumila

K-15

A Gram-positive, facultatively anaerobic, rod-shaped, endosporeforming, oxidase-positive, and catalase-negative strain designated as
T
BRMEA1 was isolated from the surface-sterilized Selaginella
T
involvens roots. Growth of strain BRMEA1 was found to occur at pH
6.0-8.0 (optimum pH 7.0), 15-50 ℃ (optimum 25-30℃), in absence of
NaCl. Phylogenetic analysis based on 16S rRNA gene sequences
T
indicated that strain BRMEA1 formed a lineage within the genus
Neobacillus (family Bacillaceae) and showed the highest sequence
T
similarity with Neobacillus drentensis DSM 15600 (98.3%), N.
T
fumarioli KCTC 13885 (98.2%), and less than 98.2% 16S rRNA gene
sequence similarity with the other members of the genus Neobacillus.
T
Whole-genome analysis of strain BRMEA1 comprised a circular
chromosome (5,632,809 bp in size) with 38.5% G + C content. Digital
DNA-DNA hybridization (DDH) values revealed that strain BRMEA1T
showed 20.5% and 22.0% genomic DNA relatedness with the closest
T
T
species, N. drentensis DSM 15600 and N. fumarioli KCTC 13885 ,
T
respectively. The strain BRMEA1 whole-genome showed the presence
of 11 specific conserved signature indels (CSIs) for genus Neobacillus.
T
The major cellular fatty acids (>10%) of strain BRMEA1 were found
to be iso-C15:0 and anteiso-C15:0, while the major polar lipids were found
to be diphosphatidylglycerol, phosphatidylethanolamine, and
phosphatidylglycerol. Polyphasic analysis results revealed that
BRMEA1T represented a novel species of the genus Neobacillus, with
the proposed name Neobacillus endophyticus sp. nov. The type strain
T
T
T
is BRMEA1 (= KCTC 43208 = CCTCC AB 2020071 ).
Keywords : Polyphasic taxonomy, novel species, endophytic bacterium

Isolation of Mariniflexile maritimus sp. nov. a Novel Bacterium in
the Family Flavobacteriaceae
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Keywords : Mariniflexile, polyphasic characterization, Flavobacteriaceae
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A novel Gram-stain-negative, rod-shaped, aerobic, non-motile bacterial
strain, designated M5A1MT, was isolated from seawater collected from
the South Sea of Korea. Based on 16S rRNA gene sequence similarity,
T
strain M5A1M was closely related to Mariniflexile gromovii KMM
T
6038 (95.3%), Mariniflexile fucanivorans SW5T (95.2%), Mariniflexile
T
soesokkakense RSSK-9 (95.1%). Genome-based phylogenetic
T
analyses revealed that strain M5A1M formed a distinct cluster with the
type strains of the genus Mariniflexile. The major cellular fatty acids
constituents (> 5% of the total fatty acids) were iso-C15:0, anteiso-C15:0,
iso-C15:0 3-OH, iso-C15:1 G, iso-C16:0 3-OH, and iso-C17:0 3-OH. The
respiratory quinone was identified as MK-6. The major polar lipids were
phosphatidylethanolamine and one unidentified polar lipid. The
T
genomic DNA G+C content of strain M5A1M was determined to be
37.7 mol%. On the basis of phenotypic, phylogenetic, and
T
chemotaxonomic characteristics, strain M5A1M is considered to
represent a novel species within the genus Mariniflexile, for which the
name Mariniflexile maritimus sp. nov. is proposed.

K-17
Metabolic Determinants of Non-Obligate Pairwise Cross-Feeding
between Aspergillus and Bacillus species

Probiotic and Reduction of Odorous Compound Characteristics of
Lactobacillus reuteri SRCM210547 Isolated from Hanwoo Feces

Digar Singh, and Lee Choong Hwan *
Department of Bioscience and Biotechnology, Konkuk University, Seoul
05029, Korea

MyeongSeon Ryu, Su-Jin Shin, Su A Im, Jin Won Kim, Gwang su Ha,
Hee-Jong Yang, and Do-youn Jeong*
Microbial Institute for Fermentation Industry(MIFI), Sunchang 595-804,
Korea

Metabolite cross-feeding (MCF) is an important driving force which
influence microbial interactions. Fungal-bacterial interactions plays
pivotal role in various food fermentative artisans including koji, meju,
soy sauce, kimchi, cheese, and wine. We designed a non-obligatory
pairwise MCF between the wild-type strains of A. oryzae and B.
amyloliquefaciens. Cross-feeding Aspergillus metabolite to Bacillus
through media conditioning affected higher growth rates coupled with
early onset of biofilm formation. Multivariate analyses (MVA) based on
the untargeted LC-MS datasets displayed clear clustering between the
MCF-treated and control sample extracts with higher relative abundance
of iturins, fengycins, and surfactins. Conversely, cross-feeding of
Bacillus metabolites into Aspergillus cultivation system significantly
inhibited conidiation and growth. MVA showed clustered patterns
between the MCF-treated and control Aspergillus extracts. Cross-fed
cyclic surfactins (Bacillus origin) were transformed to their linear
derivatives supposedly through protease mediated lactone ring
hydrolysis in Aspergillus broth. Further, the Aspergillus origin
metabolites including polyketide, sesquiterpenoid, alkaloid and
oxylipins were significantly increased in cross-fed cultures. Pairwise
MCF selectively benefitted Bacillus growth but inhibited Aspergillus
suggesting an ammensalic interaction. These findings may help
designing a fermentative bioprocess with optimal productivity and
robustness.
Keywords : Metabolite cross-feeding, LCMS, metabolomics, Aspergillus,
Bacillus
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K-18

This study was aimed to isolate lactic acid bacteria (LAB) having
probiotics characteristics such as reducing effect of ammonia and
hydrogen sulfide gas from fecals (Hanwoo). First, all isolates were
screened for suppression ability of common odor compounds (NH3 and
H2S) produced in livestock. Additionally, isolates were investigated
several probiotics properties such as antioxidant, antimicrobial, and
enzyme activities (protease, cellulase, and β-galactosidase). Among the
isolates, SRCM210547 showed higher antioxidant activity (26.87%)
than other strains. Finally, SRCM210547 was selected to further
experiments, and which was named as Lactobacillus reuteri SRCM210547
by 16S rRNA sequencing analysis. Additionally, SRCM210547 was
analyzed to their acidic, bile resistance, and adhesion ability to intestinal
epithelial cell (HT-29). As a result, L. reuteri SRCM210547 Showed 65%
and 90% of higher survival rate in acidic condition (pH 2.0) and bile
resistance (0.3% oxgall). Also, Adhesion abillity showed 65.58%
compared to L. rhamnosus GG. These results suggest that L. reuteri
SRCM210547 has potential for application as probitics with effect of
improvement to livestock environment.
Keywords : Adhesion ability, ammonia, hydrogen sulfide
[This work was supported by a grant from the Establishment of Integrated
Biobank for Agriculture, Food and Livestock Microbiome Project
funded by the Ministry of Agriculture, Food and Rural Affairs
(MAFRA)]

K-19
Identification and Genome Sequencing of a Novel Algicidal
Bacterium in the Genus Sabulilitoribacter
Ji-Sung Oh, and Dong-Hyun Roh*
Department of Biological Sciences and Biotechnology, Chungbuk National
University, Cheongju 28644, Korea

A novel algicidal bacterium against Skeletonema costataum, designated
strain BrNp1-15, was isolated from coastal seawater, Boryeong of
Korea. The isolate was Gram-stain-negative, aerobic, rod-shaped and
yellow pigmented. Strain BrNp1-15 was able to hydrolyze esculin and
gelatin, and possessed alkaline phosphatase, esterase (C4), esterase
lipase (C8), leucine arylamidase, valine arylamidase, cysteine arylamidase,
trypsin, α-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase,
β-galactosidase, α-glucosidase, β-glucosidase and N-acetyl-β-glucosaminidase
activities. Phylogenetic analyses based on 16S rRNA gene sequences
indicated that strain BrNp1-15 belonged to the family Flavobacteriaceae
and it was most closely related to Sabulilitoribacter multivorans
T
M-M16 (97.6%, sequence similarity). The whole genome sequence of
strain BrNp1-15 comprised a circular chromosome, 3,580,797 bp in
length. The G+C content of the genome was 31.4 mol%, and its genome
contained 3,140 protein-coding genes, 42 tRNA genes and 6 rRNA
genes.
Keywords : Sabulilitoribacter, Algicidal bacterium, genome sequencing
[Supported by NRF-2017R1D1A3B04033871]

K-20
Soil Micro-and Mycobiome and Climate Factors are Associated
with the Decline of Korean Firs(Abies koreana) in Regions of Mt.
halla, Jeju Island, Korea
Minsu Jeong1, Jae-Ho Shin1*, Min-Ji Kim1, Setu Bazie Tagele1, DaRyung
Jung1, and Young Jae Jo2
1
School of Applied Biosciences, Kyungpook National University, Daegu
41566, Korea 2Department of Applied Plant Sciences, University of Gondar,
Gondar 196, Ethiopia

The cause of the decline of the Korean fir tree in various regions of Mt.
Halla in Jeju is unknown, despite various ecological and geographic
investigations of the Korean fir. In this paper, inter-kingdom interactions
between micro- and Myco-biome in Korean fir rhizosphere soil samples
were examined with network analysis for the cause of decline. Abundant
soil samples of healthy condition Korean firs (HKF) and dead Korean
firs(DKF) were collected (19 per condition), and the diversity, physicochemical
association, and inter-Kingdom network structure were analyzed with
the soil microbiota. Nutrient-related physicochemical factors such as
potassium and sodium ions, which had significant differences between
the two conditions, had a high correlation with the bacterial and fungal
communities of HKF. The HKF and DKF were significantly clustered
by the fungal community, and Shannon diversity and evenness of fungal
communities was relatively higher in DKF. Ectomycorrhizal fungal
genera such as Russula, Inocybe, Sebacina, and Hydnotrya were clearly
abundant in HKF, while the proportion of plant pathogen or saprotroph
was high in DKF. The inter-kingdom network indicates that HKF
networks have high transitivity and density, considerably larger and
more complex when compared to those of DKF. Loss of nutrients such
as potassium sodium resulting from differences in sand composition may
affects the Korean fir tree and soil microbiota communities in Mt. Halla
in Jeju.
Keywords : Inter-kingdom, Korean fir, microbiome
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K-21
Lacihabitans sedimenticola sp. nov., and Lacihabitans aurantiacus
sp. nov., Isolated from Freshwater Sediment
Ji-Hye Han, and Seoni Hwang
Microbial Research Department, Nakdonggang National Institute of
Biological Resources(NNIBR), Korea

Two orange colored, Gram-stain negative, non-motile, aerobic, and
rod-shaped bacteria, designated strains CS3-21T and CCS-44T, were
isolated from sediment of the Nakdong River and Chodang cave in
Republic of Korea, respectively. Their 16S rRNA gene sequences
demonstrated that these strains belong to the genus Lacihabitans of the
T
T
family Spirosomaceae. Strains CS3-21 and CCS-44 were closely
T
related to Lacihabitans soyangensis HME6675 (98.35 and 98.65%
similarities) and Lacihabitans lacunae HME7103T (96.01 and 96.08%
similarities). Both strains shared common chemotaxonomic
characteristics comprising MK-7 as the main isoprenoid quinone,
iso-C15:0 and Summed feature 3(C16:1 ω7c and/or C16:1 ω6c) as the
predominant cellular fatty acids, and phosphatidylethanolamine (PE) as
the major polar lipid. The genomic DNA G+C contents of strains
CS3-21T and CCS-44T were 36.51 and 37.1mol%, respectively. The
average nucleotide identity and digital DNA-DNA hybridization values
between these strains and their closest relatives were below the cut-off
values of threshold for species demarcation. On the basis of the
polyphasic evidence presented here, both strains represents as novel
species of the genus Lacihabitans, for which the name Lacihabitans
sedimenticola sp. nov. (CS3-21T = KCTC 52753T) and Lacihabitans
T
T
aurantiacus sp. nov. (CCS-44 = KCTC 52754 ) are proposed.
Keywords : Lacihabitans, freshwater sediment, novel species

K-23
Characterization of Halobellus ruber sp. nov., a Novel Halophilic
Archaeon Isolated from Korean Solar Saltern Using Genomic and
Production Analyses
Chi Young Hwang1, Eui-Sang Cho1, Deok Jun Yoon1, and Myung-Ji Seo1,2*
1
Department of Bioengineering and Nano-Bioengineering, Graduate
2
School of Incheon National University, Incheon 22012, Korea Division of
Bioengineering, Incheon National University, Incheon 22012, Korea
T

A novel halophilic archaeon, designated strain MBLA0160 was
isolated from Korean solar saltern in Sorae. According to predicted
functional proteins of strain MBLA0160T, amino acid transport and
metabolism were the highest categories. Genome rapid annotation
showed that amino acid and derivatives was the most subsystem feature
counts. Based on pan-genomic analysis, strain MBLA0160T and other
species of the genus Halobellus (Hbs.) had 7,621 POGs: 1,461 core
POGs, 2,341 accessory POGs, and 3,819 unique POGs, respectively. The
unique POGs distribution showed that the strain MBLA0160T had 97
annotated unique KEGG, which were mainly included metabolism and
environmental information processing. Ortholog average nucleotide
identities (OrthoANI) and in silico DNA-DNA hybridization (isDDH)
T
values between the strain MBLA0160 and other strains of the genus
Hbs. were under 84.4% and 28.1%, respectively. The antiSMASH
analysis of strain MBLA0160T also showed the presence of the terpene
biosynthetic gene cluster, in particular C50 carotenoid, of which
production was confirmed by HPLC analysis as detecting
bacterioruberin and its isomer and precursors. In conclusion, the
T
halophilic archaeon Hbs. ruber sp. nov. MBLA0160 could be
considered to be novel potential bacterioruberin-producer.
Keywords : Halobellus, bacterioruberin, solar saltern

K-22
Oxazolidinone-Resistant Enterococci Strains Isolated from Swine
Farms
Shabnam Aghamoradi, Jae-Young Oh, Lee Sang Hyeon, and Jong-Chan
*
Chae
Division of Biotechnology, Jeonbuk National University, Iksan 54596, Korea

Enterococci are gastrointestinal commensals that can colonize a variety
of environments such as human, animals, soil, water and food. The
resistance of enterococci is important issue to transmission of
antimicrobial resistance and public health. A total of 907 strains (660
Enterococcus faecalis and 247 Enterococcus faecium) were isolated
from 8 swine farms and 2 slaughterhouses. Antimicrobial susceptibilities
of two entecococcal species suggested highly resistance to tetracycline,
aminoglycoside, chloramphenicol, and ciprofloxacin. In addition, 108
(16.3%) E. faecalis strains were resistantto linezolid. The optrA gene was
detected in most of the linezolid (oxazolidinone)-resistant E. faecalis
(LREF) strains and eight LREF strains contained the poxtA gene known
to be located in the plasmid. Furthermore, cfr variation, cfr(D) gene was
found by whole genome sequencing analysis. Through the conjugation
of the LREF strains carrying poxtA, it was confirmed that the plasmid
was transferrable to the other Enterococcus.
Keywords : Swine farm, linezolid-resistant, Enterococus faecalis
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[This research was supported by the Basic Science Research Programs
through the National Research Foundation of Korea (NRF) funded by
the Ministry of Education (NRF-2016R1D1A1B03931582) and by
National Institute of Biological Resources funded by the Ministry of
Environment (NIBR202102109)]

K-24

K-25

Comparative Genome Analysis of Three Novel Haloferax sp.
Isolated from Seawater and Sediment nearby Youngheungdo
Island

Description of Nocardioides luti sp. nov. Isolated from Clay
Mineral and Genome Mining for the Alkylresorcinol Biosynthetic
Gene Cluster

Eui-Sang Cho1, In-Tae Cha2, Won-Jae Chi2, Seong Woon Roh3, and
Myung-Ji Seo1,4*
1
Department of Bioengineering and Nano-Bioengineering, Graduate
School of Incheon National University, Incheon 22012, Korea 2Microorganism
Resources Division, National Institute of Biological Resources, Incheon
22689, Korea 3Microbiology and Functionality Research Group, World
Institute of Kimchi, Gwangju 61755, Korea 4Division of Bioengineering,
Incheon National University, Incheon 22012, Korea

Deok Jun Yoon1, Eui-Sang Cho1, Chi Young Hwang1, Young-Do Nam2,
So-Lim Park2, Seong-Il Lim2, and Myung-Ji Seo1,3*
1
Department of Bioengineering and Nano-Bioengineering, Graduate
School of Incheon National University, Incheon 22012, Korea 2Research
Group of Healthcare, Korea Food Research Institute, Wanju 55365, Korea
3
Division of Bioengineering, Incheon National University, Incheon 22012,
Korea

T

T

Three novel halophilic archaea, designated MBLA0076 , MBLA0077 ,
and MBLA0078T, were isolated from seawater and sediment nearby
T
T
Youngheungdo Island. The genome size of MBLA0076 , MBLA0077 ,
T
and MBLA0078 was 3.56, 3.48, and 3.48 Mb. The 16S rRNA gene
similarity of the three strains share 98.5-99.5 %, whereas their related
type species of the genus Haloferax have less than 98.5%. Phylogenetic
analysis based on the 16S rRNA and rpoB′ gene sequence indicated that
the three isolates belonged to the genus Haloferax. The values of
OrthoANI and isDDH were indicated below the species delineation
threshold. Pan-genomic analysis showed that most core POGs of the
three novel strains and other related taxa were related to amino acid
transport and metabolism in the COG category and KEGG pathway. The
largest proportion of unique POGs were categorized into amino acid
transport and metabolism (MBLA0076T), carbohydrate transport and
T
metabolism (MBLA0077 ), and energy production and conversion
T
(MBLA0078 ) in the COG database. Based on the comparative genomic
analysis, we propose that MBLA0076T, MBLA0077T, and MBLA0078T
represent type strains of the genus Haloferax and suggest the names
Haloferax litoreum sp. nov., Haloferax marinisediminis sp. nov., and
Haloferax marinum sp. nov., respectively.
Keywords : Haloferax, comparative genomics, pan-genomic analysis
[This research was supported by the Basic Science Research Programs
through the National Research Foundation of Korea (NRF) funded by
the Ministry of Education (NRF-2016R1D1A1B03931582) and by
National Institute of Biological Resources funded by the Ministry of
Environment (NIBR202102109)]

Novel species strain KIGAM211T named as Nocardioides luti was
isolated from kaolinite as one of clay minerals collected from Sancheong
in Korea. After whole genome sequencing analysis of strain
KIGAM211T, its complete genome was characterized to have 4.52 Mb
of genome length with 72.3 mol% G + C content, comprising a total of
4,294 genes containing 4,210 coding genes. The genome of strain
KIGAM211T specifically contained much more genes involved in amino
acid transport and metabolism (E) and lipid transport and metabolism
(I), compared to the genomes of related strains. The OrthoANI and
isDDH values between KIGAM211T and its neighbor strains were below
the generally accepted species boundaries for 96% and 70%,
respectively. Pan genome contains a total of 17,788 genes containing
1,556 core genes and 6,285 unique genes. Genome mining for secondary
metabolite biosynthetic gene clusters resulted in the presence of potential
alkylresorcinol biosynthetic gene cluster containing type-III PKS,
SAM-dependent methyltransferase, and FAD-dependent oxidoreductase,
of which similarities was about 78% between them of other Nocardioides
T
species. In conclusion, KIGAM211 could be proposed to be novel
producer of alkylresorcinol as amphiphilic lipid with antioxidant and
antibacterial activities.
Keywords : Nocardioides, alkylresorcinol, kaolinite
[This research was supported by Collaborate Research Program of the
Korea Food Research Institute (KFRI) and the Korean Institute of
Geoscience and Mineral Resources (KIGAM)]
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K-26
Bacteroides faecium sp. nov. Isolated from Human Faeces
Juseok Kim, Hye Seon Song, Joon Yong Kim, Yujin Kim, and Seong Woon
Roh*
Microbiology and Functionality Research Group, World Institute of Kimchi,
Gwangju 61755, Korea

A novel bacterial strain, CBA7301T, was isolated from human faeces and
was characterised using a polyphasic taxonomic approach. A
phylogenetic analysis based on 16S rRNA gene sequences revealed that
strain CBA7301T belonged to the genus Bacteroides, in the family
Bacteroidaceae. The similarity between the 16S rRNA gene sequence
T
of strain CBA7301 and that of its most closely related species, namely
Bacteroides faecichinchillae JCM 17102T, was 96.2%, and the average
nucleotide identity value between these two strains was 77.9%. The
genome size was 6782182 bp, and the DNA G+C content was 42.8 mol%.
Strain CBA7301T was Gram-stain-negative, strictly anaerobic, and
rod-shaped. The optimal growth of this organism occurred at 30 ℃, pH
7.0, and 0.5% (w/v) NaCl. The respiratory quinones were the
menaquinones 9 and 10. The predominant polar lipids were
phosphatidylethanolamine, unidentified phospholipids, and unidentified
amino phospholipids. The major cellular fatty acid was anteiso-C15:0.
According to the polyphasic taxonomic analysis, strain CBA7301T
represents a novel species in the genus Bacteroides, which we named
T
Bacteroides faecium sp. nov.; the type strain is CBA7301 (=KCCM
43355T).
Keywords : Human faeces, bacterial taxonomy, bacteroides

K-27
Fulvivirga lutea sp. nov., a Marine Bacterium Isolated from
Seawater
Seung Seob Bae*, Yoon-Hee Jung, Yong Min Kwon, Dawoon Choung,
Grace Choi, Kichul Cho, Woon-Jong Yu, Dea-Sung Lee, and Kyunghwa
Baek
National Marine Biodiversity Institute of Korea, Chungcheongnam-do
33662, Korea

A strictly aerobic, Gram-stain-negative, gliding, rod-shape, marine
T
bacteria, designated strain S481 was isolated from a surface seawater
sample collected at Gunsan marina, in the West Sea of the Republic of
Korea. Phylogenetic analysis based on the 16S rRNA gene sequences
T
revealed that strain S481 formed monophyletic clade with members of
genus Fulvivirga, showing 93.7-95.8% sequence similarity to the type
T
strains. The strain S481 has a single circular chromosome of 4.13 Mbp
with a DNA G+C content of 37.3 %. The average nucleotide identity
(ANI) and digital DNA-DNA hybridization (dDDH) between strain
T
S481 and all genome-sequenced species of the genus Fulvivirga were
below 71.2 and 18.8% respectively, indicating low values than standard
cut-off for species delineation. Growth was observed at 30-42 ℃
(optimum 37 ℃), at pH 6-8 (optimum pH 7), and with 0-6% NaCl
(optimum 1-2). The major fatty acids (>10%) were iso-C15:0, C16:1ω5c
and iso- C15:1 G. The respiratory quinone was MK-7. The major polar
lipids were identified as phosphatidylethanolamine, three unidentified
aminolipids and five unidentified lipids. Based on the results of
phenotypic characterization, phylogenetic analysis and genome-based
T
comparison, strain S481 represents a novel species in the genus
Fulvivirga, for which we propose the name Fulvivirga lutea sp. nov. Type
strain is S481T (=KCTC 82209T =JCM 34505T). [Supported by a grant
from MABIK in-house program (2021M00500).]
Keywords : Seawater, flammeovirgaceae, Fulvivirga lutea
[Supported by a grant from MABIK in-house program (2021M00500)]
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K-28

K-30

Genome of Methicillin-Resistant Staphylococcus epidermidis
Isolated from Residential Environment

Competitive Interaction of Bacillus spp. and Dominant Fungi in
Meju

Jong-Chan Chae, Eobin Park, Haeseong Lee, Jae-Young Oh, and Kui-Jae
Lee*
Division of Biotechnology, Jeonbuk National university, Iksan 54596, Korea

Seong-Eui Yoo, and In-Hyung Lee*
Department of Bio and Fermentation Convergence Technology, Kookmin
University, Seoul 02707, Korea

Staphylococcus epidermidis is a gram-positive opportunistic pathogen
which is known as a coagulase-negative bacterium and a major pathogen of
nosocomial infection. Currently, methicillin-resistant Staphylococcus
epidermidis (MRSE) is attracting public concern. Strain Z0118SE0272
was isolated from the surface of sofa in the residence of veterinarian
where human skin contact was frequently occurring. It was identified
as S.epidermidis by mutS gene. Based on genome sequences, a
chromosome (2.5 Mb) and three plasmids (3kb, 1.7kb, 2.5kb) were
determined. The genome contained 2,437 coding genes, 7 5S, 6 16S, 6
23S rRNAs, and 61 tRNAs. In addition, dfrC, norA, mecA, ANT(4`)-Ib,
blaZ genes were found in chromosome corresponding to antibiotic
resistance activities against trimethoprim, ciprofloxacin, cefoxitin,
kanamycin, and penicillin. The detected genes were consistent with the
result of antibiotic susceptibility for the strain. Also, SCCmec structure
was identified by SCCmec finder. In the upstream of mecA, the SCCmec
subtype IV was found which was composed of ccrA2, ccrB2, orfX with
IS431. Downstream of mecA, ccrC was located. Consequently, most
similar structure in strain Z0118SE0272 was SCCmec type IV (2B&5
ZH47).

Bacteria and fungi affect each other’s growth and metabolic activities
in their natural habitats by various bacterial and fungal interactions
(BFI). Diverse bacteria and fungi are observed in traditional meju. The
composition of microbial flora are important factors in the fermentation
process. In order to get insights on their involvement in meju
fermentation, we analyzed interactions between bacteria and fungi. We
selected the dominant species, Bacillus spp. as representative bacteria
species, and for representative fungal species, we selected zygomycetes
based on their dominance during the early fermentation period, and
Aspergillus spp. on the middle and late fermentation periods, all of which
were isolated from traditional meju. When bacteria and fungi were
mix-cultured, the growth of both bacteria and fungi were significantly
decreased compared to the single culture regardless of species. The
growth of fungi was more decreased compared to that of bacteria,
suggesting competitive interactions between them. Metabolic analysis
tracing the utilization of carbon sources from soybeans using a
Phenotype Microarray plate PM1 revealed that the niche overlapping
indexes (NOI) between bacteria and fungi were less than 0.9, suggesting
that they used different carbon sources. Therefore, exploitation
competition, which is the competition for nutrients, was not the main
cause of growth decrease. When bacteria and fungi were co-cultured
using a transwell plate, in which testing strains are separated by a
membrane but medium is shared, the growth of fungi was also decreased
but to a lesser extent than mixed culture. Therefore, the fungal growth
was mainly affected by interference competition from direct physical
contact in addition to secreted bacterial metabolites. These studies on
the interactions between bacteria and fungi shed light on the basis of flora
change during the process of meju fermentation. This research was
supported by Korea Environmental Industry and Technology
Institute(KEITI) grant funded by the Ministry of Environment of Korea.

Keywords : Staphylococcus epidermidis, methicillin, SCCmec

K-29
Identification of Vancomycin-Resistant Enterococcus faecium in
Aquatic Environments
*

Lee Sang Hyeon, Jae-Young Oh, Hyeonbin Kim, and Jong-Chan Chae
Division of Biotechnology, Jeonbuk National University, Iksan 54596, Korea

Keywords : Bacterial and fungal interaction (BFI), competitive
interaction, meju

In trying to detect vancomycin-resistant enterococcus (VRE) in natural
rivers and effluents from livestock wasterwater treatment plants, four
VREs were isolated. All VRE strains were identified as Enterococcus
faecium and were resistant to penicillin, ampicillin, ciprofloxacin,
nitrofurantoin, vancomcyin, and teicoplanin. While one strain belonged
to ST192 in the MLST results, the other 3 strains were identified as
ST1421 lacking pstS, one of the 7 housekeeping genes. Also, all of them
harbored esp and hyl virulence genes indicating that they might be
pathogenic. As a result of full genome sequencing of the VRE strains,
the vanA gene cassette along with Tn1546 located on a plasmid.
Recently, vancomycin-resistant E. faecium ST1421 strains which a pstS
gene was deleted in were reported from human feces of patients. In
comparison of genetic structures of vanA gene cassettes, the same
genetic structure was sharing among the VREs isolated in this study and
the human feces. It is suggesting that clinical isolates are already existing
in natural environments which might cause a public health problem.
Keywords : Vancomycin, Enterococcus faecium, genome
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K-31

K-32

Aminipila terrae sp. nov., a Strictly Anaerobic Bacterium Isolated
from River Sediment

Optimization of DNA Extraction and Amplification Conditions for
Airborne Fungal Community Analysis

Yeon Bee Kim, Se Hee Lee, Tae Woong Whon, and Seong Woon Roh*
Microbiology and Functionality Research Group, World Institute of Kimchi,
Gwangju 61755, Korea

Soo-Kyung Kang, Yun-Yeong Lee, and Kyung-Suk Cho*
Department of Environmental Science and Engineering, Ewha Womans
University, Seoul 03670, Korea

In this study, aimed at investigating and characterising river sediment
bacteria, we isolated a Gram-stain-positive, rod-shaped, obligate
T
anaerobic bacterium, strain CBA3637 , from the sediment of the Geum
River. This strain grew at 10-40℃ (optimum, 30℃), 0-1% NaCl (optimum,
0%), and pH 7-8 (optimum, pH 7). The 16S rRNA gene sequence
T
comparison revealed Aminipila butyrica DSM 103574 to be the closest
T
relative of strain CBA3637 (96.6-96.7% similarity); and both strains
clustered together in phylogenetic analysis. The genome of strain
T
CBA3637 was found to consist of a single chromosome (3.51 Mbp;
36.98% G+C content). Comparative genomic analysis of the strain
CBA3637T with A. butyrica DSM 103574T revealed that strain CBA3637T
possessed five unique pathways related to polyamine biosynthesis,
lipopolysaccharide metabolism, pyrimidine metabolism, and cofactor
and vitamin metabolism. Strain CBA3637T contained C14:0, C16:0, and
C18:1 ω9c as the major fatty acids, and diphosphatidylglycerol as the
major polar lipid. No respiratory quinone was observed. Biochemical,
chemotaxonomic, and genotypic data revealed the strain CBA3637T is
a representative of a novel species within the genus Aminipila, for which
T
the name Aminipila terrae is proposed. The type strain is CBA3637
(=KACC 21651T =DSM 110662T).

To investigate the source of air pollution and its harmfulness, it is required
to analyze fungal community structures in bioaerosol. However, only
few studies are conducted on the airborne fungal community structures
and also the methods of DNA extraction and amplification are weekly
established. In this study, the optimum conditions for DNA extraction
and its amplification from bioaerosol samples were established. The
samples were collected in quartz filters using a TSP high volume air
sampler on the roof of the Engineering building, Ewha Womans
University. For fungal DNA extraction, the filter was cut into small pieces
and placed in the lysis buffer. To enhance the yield of DNA extraction,
the mixture was additionally shaken for 15 min. Consequently, the DNA
extraction yield was about 3 times higher in the shaking method than that
of the non-shaking method. After then, PCR was performed targeting
the fungal ITS1 and ITS2 regions. To amplify ITS2 region, PCR was
conducted with forward primers (ITS3, ITS3R and 5.8SR) and reverse
primers (ITS4 and ITS4-B). For ITS1 region, the combination of ITS1
(f-), ITS5 (f-) and ITS2 (r-) was used. As a result, the fungal DNA was
more clearly amplified when primer sets targeting the ITS2 region were
utilized. Additionally, the combination of ITS3 (forward) and ITS4-B
(reverse) was recommended to amplify fungal ITS2 region.

Keywords : Aminipila terrae, Geum river, polyphasic taxonomy

Keywords : Airborne fungi, DNA extraction, ITS region primer
[This study was supported by the National research Foundation of Korea
(NRF) grant funded by the Korea government, the Ministry of Science
and ICT (MSIT) (2019R1A2C2006701)]
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K-33
Syntrophic Relationship among Flavobacterium sp. TCH3-2 and
Synthetic Community Members Involved in Tomato Plant Growth
Promotion
Hyojun Seo, Eunjin Kim, Jong Uk Son, Aryan Rahimi-Midani, Sang-Moo
Lee, Hyoung Ju Lee, Kihyuck Choi, and Seon-Woo Lee*
Department of Applied Bioscience, Dong-A University, Busan 49315, Korea

The rhizosphere microbial communities affecting the plant growth has
shown to play a greater role throughout the plant life. Therefore,
understanding the role of these communities is crucial. Previously we
have isolated a Flavobacterium sp. named as TCH3-2 which its
syntrophic interactions with other bacterial species (SynCom) enhance
the growth of tomato plants. However, relationship between the TCH3-2
and each bacterial strain of SynCom has not been understood yet. In this
study, we examined the syntrophic relationship among TCH3-2 and
SynCom members. We conducted microbial-interaction tests using
V-shape and top agar methods. The V-shape method was conducted by
co-culturing TCH3-2 and SynCom members in a known inoculation sites
on TSM media. In addition, the top agar method was conducted by
inoculating single strain of SynCom on TCH3-2 lawn prepared in TRM
media. The V-shape method showed that the growth of TCH3-2 was
promoted in minimum distance of 1 cm from each member of SynCom.
On the other hand, top agar method results indicated that presence of
TCH3-2 can stimulate the growth of Ketobacter sp. and Archangium sp.
of SynCom. Taken together, our study suggested a syntrophic interaction
among TCH3-2 and SynCom members to promote the growth of tomato
plants.
Keywords : Flavobacterium sp. TCH3-2, synthetic community,
syntrophy

K-34
Companilactobacillus pabuli sp. nov., a Lactic Acid Bacterium
Isolated from Animal Feed
Ji Young Jung, Hye Kyeong Kang, Hyun Mi Jin, and Mi Hwa Lee*
Microbial Research Department, Nakdonggang National Institute of
Biological Resources, 137, Donam 2-gil, Sangju-si, Gyeongsangbuk-do
37242, Korea

One gram-positive, facultative anaerobic, catalase-negative, non-motile,
non-spore-forming, and rod-shaped lactic acid bacterium strain, denoted
as NFFJ11T, isolated from total mixed fermentation (TMF) feed in South
Korea, was characterized through polyphasic approaches, including
sequence analyses of the 16S rRNA gene and housekeeping genes (rpoA
and pheS), determination of average nucleotide identity (ANI) and in
silico DNA-DNA hybridization (isDDH), fatty acid methyl ester
(FAME) analysis, and phenotypic characterization. Phylogenetic
analyses based on 16S rRNA, rpoA, and pheS gene sequences revealed
T
that the strain NFFJ11 belong to the genus Companilactobacillus. The
T
16S rRNA gene sequence of strain NFFJ11 exhibited a high similarity
to Companilactobacillus formosensis S215T (99.66%), Companilactobacillus
T
farciminis Rv4 na (99.53%), Companilactobacillus crustorum LMG
T
T
23699 (99.19%), Companilactobacillus futsaii YM 0097 (99.06%),
T
Companilactobacillus zhachilii HBUAS52074 (98.86%), and
T
Companilactobacillus heilongiiangensis S4-3 (98.66%). However,
average nucleotide identity (ANI) and in-silico DNA-DNA
hybridization (isDDH) values for these type strains were in the range of
79.90-92.93% and 24.50-49.30%, respectively, which offer an evidence
T
that the strain NFFJ11 belong to a novel species of the genus
Companilactobacillus. The cell wall peptidoglycan type was A4α
(L-Lys-D-Asp) and the G+C content of the genomic DNA was 35.7
T
mol%. The main fatty acids of strain NFFJ11 were C18:1 ω9c (43.3%),
C16:0 (20.1%), and summed feature 7 (18.3 %; comprising any
combination of C19:1 ω7c, C19:1 ω6c, and C19:0 cyclo ω10c). Through
T
polyphasic taxonomic analysis, it was observed that strain NFFJ11 is
a novel species belonging to the genus Companilactobacillus, for which
the name Companilactobacillus pabuli sp. nov. is proposed. The type
T
T
T
strain is NFFJ11 ( = KACC 21771 = JCM 34088 ).
Keywords : Lactic acid bactera, new species, animal feed

Poster Session

417

K-35
Studies of Marine-Derived Fungi in Korea
Dawoon Chung, Yong Min Kwon, Seung Sub Bae, and Grace Choi
Department of Genetic Resources Research, National Marine Biodiversity
Institute of Korea, Seocheon-gun 33662, Korea

Marine-derived fungi play an important role in marine ecosystem and
have tremendous potential as sources of bioactive compounds. In this
work, we investigated peer-reviewed research articles studying
marine-derived fungi in Korea published by December 2019. A total of
84 articles was reported from 2002 and 2019, describing 818 strains of
266 species belonging to 3 phyla, 8 classes, 21 orders, 43 families, and
76 genera. At the genus level, Penicillium/Eupenicillium/Talaromyces
fungi were most prevalent (40.2% of all species), followed by
Aspergillus/Eurotium/Neosartorya (13.9%). In terms of sampling sites
and isolation sources, approximately 67% of fungal strains were
originated from the eastern (44.6% of all strains) and western coasts
(22.1%). The major isolation sources were coastal plants, marine
animals, sediment, and marine algae. Among th 818 fungal strains, 292
strains (35.7%) appeared to produce natural products (with antimicrobial,
antioxidant, antidiabetic, anticancer, and antivirus activities), or enzymes
(β-glucosidase, caseinase, cellulase, and gelatinase). In addition,
Penicillium jejuense and Trichoderma rugulosum isolated from marine
animals and plants were reported as marine-derived novel species in
Korea. This report was aimed to provide current knowledge of
marine-derived fungi in Korea and also to facilitate studies of marine
fungi for industrial applications.
Keywords : Marine-derived fungi, Korea, Penicillium/Aspergillus

K-36
Discovery for High Efficient Amylase and Protease Producers
Derived from Matured Compost
Yongjoon Yoon1, Gahee Lee1, Trigueros Orozco Sara1,2, Woo Young
Bang3, Sung Ho Choi3, Byoung-Hee Lee3, and Ki Hwan Moon1*
1
Division of Marine Bioscience, Korea Maritime & Ocean University, Busan
49112, Korea 2Major in Marine Sciences and Biotechnology, Universitat
3
Catolica de Valencia, Valencia 46001, Spain, National Institute of
Biological Resources, Environmental Research Complex, Incheon 22689,
Korea

Manure composting is a good approach for the nutrients stabilization,
and the reduction of pathogens and odors in compost. For accelerating
compost maturation, a well-established microbial ecosystem and highly
efficient enzymes derived from the microbes that composed the
ecosystem are required. In this year, the compost maturity test is legally
mandated and implemented by Korea Ministry of Environment to
evaluate the quality of compost released into the environment. Different
types of anthropogenic wastes were utilized for ingredients of manure
composting, such as food wastes and livestock manure. Leachate and
harmful gases generated from immature compost adversely affect the
terrestrial environment by altering the pH of the soil. In this study, we
isolated bacteria that exhibit highly efficient amylase, and protease
activities from matured compost using skim milk and starch agar,
respectively. To identify each isolates, 16S rDNA sequencing will be
performed. The physiological and biochemical characteristics of
isolates will be investigated by API kits and various colorimetric enzyme
assay kits. Even though this research is in very early stage, the isolates
that contain large organic molecules degrading enzymes can be
accelerated the fermentation process of compost which may help the
farms by reducing production and management times, and increasing
production efficiency of matured compost.
Keywords : Amylase, manure composting, protease
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K-37
Characterization of Streptococcus bovis/Streptococcus equinus
Complex (SBSEC) Isolated from Korean Domestic Ruminants
Seonyoung Park1,2, Hyemin Kwon1, In Ho Lee1, Bo Yeong Seo1, Ji Hyung
Kim1*, and Seongwon Seo2*
1
Infectious Disease Research Center, Korea Research Institute of Bioscience
and Biotechnology, Daejeon 34141, Korea 2Division of Animal and Dairy
Sciences, College of Agriculture and Life Science, Chungnam National
University, Daejeon 34134, Korea

Streptococcus bovis/Streptococcus equinus complex (SBSEC) includes
lactic acid-producing bacteria considered as the causative agent
associated with acute rumen lactic acidosis in intensive ruminants.
Considering the limited information on the detailed characteristics and
diversity of SBSEC in Korea and the emergence of antimicrobial
resistance (AMR), we investigated the diversity of SBSEC from
domestic ruminants and verified the presence of antimicrobial resistance
genes (ARGs) against several antimicrobials with their phenotypic
resistance. Among 51 SBSEC isolates collected, two SBSEC members
(S. equinus and S. lutetiensis) were identified; sodA-based phylogenetic
analyses and comparisons of overall genome relatedness revealed
potential plasticity and diversity. The AMR rates of these SBSEC against
erythromycin, clindamycin, and tetracycline were relatively lower than
those of other SBSEC isolates of a clinical origin. An investigation of
the ARGs against those antimicrobials indicated that tetracycline
resistance of SBSECs generally correlated with the presence of
tet(M)-possessing Tn916-like transposon. However, no correlation
between the presence of ARGs and phenotypic resistance to
erythromycin and clindamycin was observed. Although a limited
number of animals and their SBSEC isolates were examined, this study
provides insights into the potential intraspecies biodiversity of
ruminant-origin SBSEC and the current status on antimicrobial
resistance of the bacteria in the Korean livestock industry.

K-38
Hannaella euonymus sp. nov. Isolated from Forsythia koreaana
Jeong-Seon Kim, Mi ran Lee, Soon-Wo Kwon, Young-Joon Ko, and
Soo-Jin Kim*
Agricultural Microbiology Division, National Institute of Agricultural
Sciences, Rural Development Administration, Wanju-gun, Jeollabuk-do
55365, Korea

The yeasts were isolated from forsythia to study the diversity of yeast.
A total of 17 species of yeast were isolated from the flowers in Suncheon,
Korea, and the strain FST2-2 was expected to be novel species. This novel
yeast, which belongs to the family Bulleribasidiacease in order
Tremellale, was named Hannaella euonymus. The nucleotide sequence
of the D1/D2 region of the large subunit rRNA gene of the strain FST2-2
was compared with the type strains of genus Hannaella. As a result of
comparing the sequences of strain FST2-2 with H. zeae CBS 10801T and
T
H. kunmingensis CBS JCM 11006 , each of them had 96.7% homology
(difference of 20nt among the sequences 589nt). When sequence
comparison of internal transcribed spacer regions (primer pair
ITS1-ITS4), strain FST2-2 showed 95.88% homology with H. zeae CBS
T
T
10801 and 95.41% with H. kunmingensis CBS JCM 11006 . The strain
FST2-2 assimilated these carbon sources (inulin, sucrose, raffinose,
melibiose, galactose, lactose and trehalose etc.) and nitrogen sources
(potassium nitrate, ethylamine hydrochloride and creatine etc.) except
soluble starch and sodium nitrite. No growth occurs in the absence of
calcium pantothenate, riboflavin, pyridoxine, biotin, folic acid,
myo-inositol, and niacin. Based on these results, strain FST2-2 could be
classified as a novel species of the genus Hannaella, for which the name
Hannaella euonymus sp. nov. is proposed. Supported by the National
Institute of Agricultural Sciences, RDA, Korea. (PJ013549062021)
Keywords : Yeast, novel species, Hannaella
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