L_Microbial Genetics, Physiology, and Metabolism
L-1

L-2

The Relationship between Composition Change of Cellular Fatty
acid and Prebiotic Effect on Staphylococcus aureus and
Staphylococcus epidermidis by Linoleic acid
*

Shin Jisoo, and Tae-Jong Kim
Department of Forest Products and Biotechnology, Kookmin University,
Seoul 02707, Korea

Staphylococcus aureus is a representative harmful bacteria that causes
various skin diseases. Meanwhile, Staphylococcus epidermidis is
known to be beneficial because of its peptides which inhibit pathogenic
bacteria. And a substance that promotes beneficial bacteria selectively
is called prebiotiocs. In previous study, we found that linoleic acid
inhibited the growth of S. aureus but promoted the growth of S.
epidermidis. In this study, we measured changes in fatty acid
composition of strains by linoleic acid treatment. The cells with
Abs600=0.05 were incubated with linoleic acid for 3 hours. The cellular
fatty acids were extracted and analyzed by the method of MIDI Sherlock
MIS. The treatment with linoleic acid increased significantly the cellular
contents of linoleic acid and its metabolized fatty acids in both strains.
It proposes that linoleic acid was incorporated into the cells. We propose
that the cytoplasmic membrane is the target for linoleic acid
incorporation and the physiological property change of the cell
membrane may a reason for strain specific growth change by linoleic
acid.
Keywords : Linoleic acid, skin-prebiotic, bacterial membrane physiology
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Comprehensive Functional Analysis of Putative Lipase-Encoding
Genes in the Plant Pathogenic Fungus Fusarium graminearum
Sieun Kim1, Soyoung Choi1, Jiyeun Park1, Jiyoung Shin2, Jung-Eun Kim2,
Rina Hong1, Gyung Ja Choi3, Yin-Won Lee1, and Hokyoung Son1,2*
1
Department of Agricultural Biotechnology, Seoul National University,
Seoul 08826, Korea 2Research Institute of Agriculture and Life Sciences,
3
Seoul National University, Seoul 08826, Korea Eco-friendly New Materials
Research Group, Research Center for Biobased Chemistry, Division of
Convergence Chemistry, Korea Research Institute of Chemical Technology,
Daejeon 34114, Korea

Fusarium graminearum is the important plant pathogenic fungus that
causes Fusarium head blight (FHB) on wheat and barley and ear rot on
maize. Fusarium infections result in reduced grain yield and
contamination of mycotoxins, such as trichothecenes and zearalenone,
which are harmful to humans and animals. To understand the molecular
mechanisms underlying fungal development, virulence, and mycotoxin
production, large collections of F. graminearum mutants (e.g., for
transcriptional regulators, kinases, and phosphatases) and their
phenome database have been constructed. Lipases, which catalyze the
hydrolysis of long-chain triglycerides, participate in various biological
pathways in most living organisms. In pathogenic microbes,
phospholipases are expected to be important virulence factors since
phospholipids are major components of the cell membrane and are
involved in virulence-related signal transduction pathways. Some
secreted fungal lipases are known to be involved in plant pathogenicity.
However, the roles and molecular mechanisms of most fungal lipases
are largely unknown. In this study, we identified 86 putative
lipase-encoding genes (LIPs), based on the similarity of their amino acid
sequences and conserved structural domains, in F. graminearum and
generated a genome-wide deletion mutant collection. We analyzed
phenotypic changes, such as vegetative growth, asexual and sexual
reproduction, and pathogenicity, of the mutants. Many mutants showed
impaired phenotypes in various developmental stages suggesting that
individual LIPs are involved in particular biological processes. The
ongoing works are focusing on the elucidation of the potential roles of
LIPs in diverse biological processes, such as virulence, cell homeostasis,
and nutrient acquisition, in F. graminearum. This study is the first
comprehensive functional analysis of LIPs, and it provides a valuable
genetic resource for further basic and applied biological researches in
filamentous fungi including plant pathogens.
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Genome-Wide Functional Analyses of Putative WD40-Repeat
Repeat Proteins in Fusarium graminearum

Identification of the Genes Related to the Glycogen Metabolism in
Hyperthermophilic Archaeon, Sulfolobus acidocaldarius

Soyoung Choi1, Jiyeun Park1, Sieun Kim1, Hee ji Moon1, Na hyun Lee1,
Ji Young Shin2, Jung-Eun Kim2, Gyung Ja Choi3, Yin-Won Lee1, and
1,2*
Hokyoung Son
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Areum Lee, Hyeju Jin, and Jaeho Cha*
Department of Microbiology, Pusan National University, Busan 46241,
Korea

WD40-repeat (WD40) proteins constitute one of the most abundant
protein families in eukaryotes. WD40 proteins serve as rigid interaction
platforms for the assembly of large protein complexes which participate
in diverse cellular processes, such as protein modifications,
transcriptional and translational regulation, and signal transduction
pathways. Despite the importance of WD40 proteins in acting as hubs
for cellular networks, few studies have examined biological roles and
molecular mechanisms of them in fungi. Fusarium graminearum is an
important plant pathogenic fungus causing Fusarium head blight on
wheat, barley as well as ear rot on maize worldwide. Infection of this
fungus results in severe yield losses and contamination with mycotoxins,
which have a remarkable impact on human and animal health. To
understand the complex molecular mechanisms underlying
development and pathogenesis of this fungus, mutant collections of F.
graminearum have been extended globally. In this study, I identified 157
genes containing WD40 domains and generated the mutant library of
these genes via targeted gene deletion in F. graminearum. Until now, I
constructed deletion mutants for 139 WD40 genes, whereas 25 genes
seem to be essential. These mutants are being assayed to build a
comprehensive phenotype database for vegetative growth, sexual and
asexual reproductions, virulence, mycotoxin production and various
stress responses. Meanwhile, dozens of virulence-related WD40 genes
were preliminary selected to characterize novel protein complexes
related to virulence. And I have been trying to establish a streamlined
experimental platform for a large-scale interactome study using affinity
purification mass spectrometry (AP-MS) in this fungus. As a pilot
experiment, I successfully identified putative interaction partners of a
Fgwd101 protein, a homolog of yeast Sec13 using an AP-MS
experiment, and co-immunoprecipitation (Co-IP) and bimolecular
fluorescence complementation (BiFC) assays are being performed to
confirm protein-protein interactions. A mutant set of WD40 genes and
the workflow for interaction studies constructed in this research would
enable my research group to characterize novel protein complexes
regulating fungal virulence. This is the first comprehensive functional
characterization of the WD40 genes and will be a milestone for future
interactome studies in plant pathogenic fungi.

Glycogen is a polysaccharide that comprises α-1,4-linked glucose
backbone and α-1,6-linked glucose polymers at the branching points.
Sulfolobus acidocaldarius, a thermoacidophilic archaeon, was observed
to accumulate granular glycogen in the cell. However, the role of
glycogen and genes that are responsible for glycogen metabolism in S.
acidocaldarius has not identified clearly. The objective of this study is
to identify the gene cluster, which is predicted to be involved in glycogen
metabolism, and to confirm the role of the glycogen in this archaeon.
The glycogen content of S. acidocaldarius MR31 was increased in the
early and middle exponential growth phases and decreased during the
late exponential and stationary growth phases. The pattern of the
accumulated glycogen was independent to the type of supplemented
sugar. In the comparison of the glycogen content between the gene
deletion mutant and MR31, GlgA and AmyA were shown to be
responsible for the synthesis of glycogen, whereas GlgX and Gaa
appeared to affect the degradation of glycogen. The expressions of glgC–
gaa–glgX and amyA–glgA were detected by the promoter assay. This
result suggests that the gradual decrease of glycogen content in the late
exponential and stationary phases occurs due to the increase in the gene
expression of glgC–gaa–glgX. When the death rate in nutrient limited
condition was compared among MR31, Δglg and ΔglgX, the death rate
of Δglg mutant was found to be higher than any other strain, thereby
suggesting that the glycogen in S. acidocaldarius supports cell
maintenance in harsh conditions.
Keywords : Sulfolobus acidocaldarius, glycogen metabolism, role of
glycogen

Keywords : WD40, Fusarium graminearum, Protein Protein Interaction
(PPI)
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Different Patterns in Co-Culture of Staphylococcus aureus with
other Staphylococcus spp.

Integrative Multi-Omics Approaches for Prebiotic Effects of the
Inulin on Faecalibacterium prausnitzii

Seonmi Lee and Woo Jun Sul*
Department of Systems Biotechnology, Chung-Ang University, Anseong
17546, Korea

JiHyeon Park, Won-Suk Song, Sung-Hyun Jo, Jae-Seung Lee, Hyo-Jin
Jeon, Ji-Eun Kwon, Ye-Rim Kim, and Yun-Gon Kim*
Department of Chemical Engineering, Soongsil University, Seoul 06978,
Korea

Staphylococcus is the most common microorganism on the skin along
with Corynebacterium and Cutibacterium. Their interactions provide a
baseline for studies that explore the role of bacterial communities on the
skin. Among them, Staphylococcus aureus is a representative bacteria
causing a broad array of skin infections. As S. aureus act as a pathogen
on the skin, controlling them can be an effective way to alleviate skin
diseases. 28 types of Staphylococcus spp. were isolated from the human
skin by swab. We observed growth modality both axenic culture growth
of Staphylococcus strains and co-culture of the strains with S. aureus
USA 300 trying to find whether they kill S. aureus or not. We used Red
fluorescence Protein (RFP) expressing pHC48 electroporated to S.
aureus USA300 to sort out them. In our study, we found that one S.
hominis (S38) kill S. aureus USA 300 at the wide range of pH, but the
other S. hominis (S39) does not kill the USA 300 under pH 7 but tends
to kill the USA 300 as the environment gradually changes to pH 4.
Additionally, there are some S. aureus compete with USA 300 under pH
7. We suggest that there are some mechanisms in the group of
Staphylococcus spp. inhibiting the formation of S. aureus biofilm
according to pH environment.
Keywords : Skin microbiome, Staphylococcus aureus, bacterial
co-culture
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LC-MS/MS-Based Proteomic and Metabolomic Approaches for
Investigation of Clostridioides difficile Inhibition Mechanism by
Probiotics
Hyo-Jin Jeon, Sung-Hyun Jo, Won-Suk Song, Jae-Seung Lee, Ji-Eun
Kwon, Ji-Hyeon Park, Ye-Rim Kim, and Yun-Gon Kim*
Department of Chemical Engineering, Soongsil University, Seoul 06978,
Korea

Clostridioides difficile infection (CDI) is a life-threatening disease and
is known to have a very high recurrence rate. Recently, new approaches
using probiotic therapy have been reported for recurrent CDI treatment.
However, the mechanisms behind the inhibitory effect of C. difficile by
probiotics are unclear. To investigate the mechanisms of C. difficile
inhibition, we observed the response of C. difficile caused by probiotics
through combined proteomic and metabolomic studies. Firstly, in order
to select the probiotic strains that exhibit the highest inhibitory effect on
C. difficile, we evaluated the inhibitory activity of Lactobacillus and
Bifidobacterium species against C. difficile. The proteomic analysis
showed that proteins involved in proline-dependent regulation, iron
uptake, electron transfer, and riboflavin metabolic pathway were
significantly changed. In addition, targeted metabolomics showed an
overall decrease in the Stickland reaction, which is major
energy-generation metabolism of C. difficile. Finally, we indicated that
these metabolic changes caused a reduction in the growth rate and toxin
production of C. difficile. In conclusion, our multi-omics approaches
suggested the inhibitory mechanisms of C. difficile by probiotics at the
molecular level.
Keywords : Clostridioides difficile, probiotics, multi-omics

The human gut commensal bacteria Faecalibacterium prausnitzii is well
known for its anti-inflammatory effects that improve host intestinal
health. Although several studies reported that inulin, one of the
well-known prebiotics, increases the abundance of F. prausnitzii in the
intestine, the mechanism under this effect of inulin remains unclear.
Here, we applied LC-MS/MS-based multi-omics approaches to confirm
the effects of inulin on F. prausnitzii. Interestingly, the proteomic
analysis revealed that the putative proteins involved in sucrose
utilization of F. prausnitzii are upregulated in the presence of inulin. To
investigate the function of the proteins, we cloned the target genes, and
observed the ability for sucrose degradation. In addition, we
demonstrated that the sucrose degradation activity in F. prausnitzii
culture media is enhanced by using inulin as a carbon source compared
to glucose. Taken together, this study suggests that the reduction of
sucrose induced by inulin could potentially improve host health and
prevent gut dysbiosis like type 2 diabetes which is associated with
sucrose.
Keywords : Faecalibacterium prausnitzii, prebiotics, mlti-omics
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Effects of the spoT and toxR Genes on Glycogen Metabolism and
Virulence of Vibrio vulnificus
1

1*

2*

Vibrio vulnificus is a marine pathogen that can cause septicemia. The
bacterium experiences nutrient-rich state in host and nutrient-poor state
in aquatic environment. Glycogen accumulation would be a way to
ensure supply of energy under unfavorable conditions. Especially, for
pathogens with alternating habitats such as V. vulnificus, modulation of
glycogen metabolism would be critical in their successful persistence
in nature. MalT is a transcriptional regulator for the maltose regulon in
E. coli. The malT mutation in V. vulnificus resulted in loss of both
virulence and glycogen accumulation. It also affected expression of
various enzymes such as SpoT, a bifunctional (p)ppGpp synthase/
hydrolase, and ToxR, a cholera toxin transcriptional activator. Both were
expressed much less in the mutant than in wild type. As an effort to
understand inter-relationship among these genes, each gene was
knocked-out via conjugation. The toxR mutant accumulated glycogen
twice as much as wild type when excess maltodextrin was added to the
culture medium, while the spoT mutant showed slight difference only.
These implied that toxR have direct impact on glycogen metabolism. In
C. elegans killing assay, spoT exhibited stronger virulence than wild type
probably due to accumulation of (p)ppGpp, while toxR attenuated
virulence of V. vulnificus. More biofilm was formed by the malT and the
toxR mutants, but slightly less by the spoT mutant than wild type under
certain conditions.
Keywords : malT, spoT, toxR, glycogen metabolism, virulence
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Characterization of Cold-Tolerant Saccharomyces cerevisiae
Cheongdo Using Phenotype Microarray

Enhanced Ceramides Production by Lactobacillus rhamnosus
IDCC 3201 and Its Proposed Mechanism

Bonbin Gu1, Kyung-Mi Jung2*, Jongbeom Park1*, Jueun Jang1*,
Seok-Hwa Jung1*, Sang Han Lee1*, and Soo Rin Kim1*
1
School of Food Science and Biotechnology, Kyungpook National
University, Daegu 41566, Korea 2Cheongdo Peach Research Institute,
Gyeongsangbuk-Do Agricultural Technology Administration, Cheongdo
38315, Korea

Minjee Lee, Won Yeong Bang, Soo-Yeon Yang, Seung A Chae,
Gwang-Seob Kim, O-Hyun Ban, and Jungwoo Yang*
IBS Research Center, Ildong Bioscience, Gyeonggi-do 17957, Korea

The cold-tolerant yeast Saccharomyces cerevisiae is industrially useful
for lager fermentation, high-quality wine, and frozen dough production.
S. cerevisiae Cheongdo is a recent isolate from frozen peach samples
which has a good fermentation performance at low temperatures and
desirable flavor profiles. Here, phenotype microarray was used to
investigate industrial potentials of S. cerevisiae Cheongdo using 192
carbon sources. Compared to commercial wine yeast S. cerevisiae
EC1118, Cheongdo showed significantly different growth rates on 34
substrates. The principal component analysis of the results highlighted
that the better growth of Cheongdo on galactose than on EC1118 was
the most significant difference between the two strains. The intact GAL4
gene and the galactose fermentation performance at a low temperatures
suggested that S. cerevisiae Cheongdo is a promising host for industrial
fermentation rich in galactose, such as lactose and agarose.

The use of probiotics has been applied for a variety of fields (e.g., immune
system, mental health, and heart). In this study, the feasibility of lysates
from L. rhamnosus IDCC 3201 was evaluated for cosmetic ingredients.
More specifically, enhanced ceramides production by the lysates and its
proposed machanism were investigated through in vitro and genome
analysis. In results, enhanced spingomyelinase activity and thereby
increased ceramides production by the lysates from L. rhamnosus IDCC
3201 was observed. Furthermore, it was found that the existence of gba
gene in L. rhamonsus IDCC 3201 was attributed to enhanced ceramides
production. Finally, it was verified that the lysates of L. rhamonsus IDCC
3201 was regarded as safe for its use as cosmetic materials. Thus, these
findings have significant implications that might lead to the development
of functional and safe cosmetic products from probiotics.
Keywords : Ceramides, probiotics, skin health

Keywords : Phenotype microarray, cold-tolerance yeast, galactose
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and Its Safety Evaluation
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Seung A Chae , Soo-Yeon Yang , Won Yeong Bang , O-Hyun Ban ,
Soo-Jung Kim3, Young Hoon Jung2*, and Jungwoo Yang1*
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2
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National University, Daegu 41566, Korea 3Department of Integrative Food
Bioscience and Biotechnology, Chonnam National University, Gwangju
61186, Korea

This study investigated the anti-inflammatory activity of L. plantarum
IDCC 3501 isolated from kimchi (Korean fermented food) and its safety.
When lipopolysaccharide (LPS)-induced RAW 264.7 macrophages
were treated with cell-free supernatant from L. plantarum IDCC 3501,
the mRNA expression level of inflammatory markers (i.e., TNF-α, IL-1
β, and IL-6) was significantly reduced. The decreased cell viability by
LPS was recovered and NO production in LPS-induced cell was also
decreased. The genes responsible for antibiotic resistance and virulence
were not detected from the genome analysis of this strain. Consistent with
this, minimal inhibitory concentrations against various antibiotics,
biogenic amines and D-lactate production, as well as enzymatic and
hemolysis activities indicated that L. plantarum IDCC 3501 did not
produce any harmful compounds during fermentation. Also, no acute
toxicity and mortality were observed in a murine mouse model when
feeding with L. plantarum IDCC 3501. Based on our findings, L.
plantarum IDCC 3501 is safe and beneficial for human consumption.
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CRISPR/Cas9-Mediated Bacteriophage λ Genome Engineering
*

Ho Joung Lee, Hyun Ju Kim, and Sang Jun Lee
Department of Systems Biotechnology, and Institute of Microbiomics,
Chung-Ang University, Anseong 17546, Korea

Phage therapy has emerged as an alternative way for the treatment of
clinical pathogens when the antibiotics cannot be used, for instance, in
the case of MRSA (Methicillin Resistant Staphylococcus aureus)
infection. Phage therapy means the control of bacterial infections using
various bacteriophages. In recent, the antibiotic-resistant microbial
strains and Shiga-toxin producing Escherichia coli (STEC) have been
grown as critical threats in the public health and medical care system.
There are steady reports of outbreaks and deaths due to those pathogens
worldwide. However, those multiple-antibiotic-resistant bacterial
infections have limited specific treatment and were hardly developed
yet. Therefore, an effective bacteriophage engineering system is needed
for the development of effective bacteriophages in phage therapy. In this
study, we chose the Escherichia coli-specific temperate bacteriophage
λ as a model system to establish CRISPR/Cas9-mediated bacteriophage
genome engineering system. The CI repressor protein is the key factor
that controls the life cycle of bacteriophage λ, and the life cycle change
is the concentration of CI protein-dependent. In this study, a lysogenic
λ E. coli harboring cas9 gene in the chromosome was constructed.
However, culture at the higher temperature for the rapid growth of
lysogenic E. coli makes the lysogenic cells enter the lytic state, due to
cI857 single nucleotide mutation, which makes the CI repressor became
heat-labile and interferes with iterative genome engineering of the
lysogenic λ cells. The cI857 mutation was corrected using the
target-mismatched Cas9 method. As a result, the thermo-stability of
lysogenic λ cells was confirmed. And its infectivity remained the same.
Throughout this study, an accurate bacteriophage genome engineering
system by CRISPR/Cas9 was established.
Keywords : CRISPR/Cas9, bacteriophage genome editing, phage
therapy
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Microbial Single Base Genome Editing Aided by
Target-Mismatched sgRNAs
Ho Joung Lee, Hyun Ju Kim, and Sang Jun Lee*
Department of Systems Biotechnology, and Institute of Microbiomics,
Chung-Ang University, Anseong 17546, Korea

CRISPR/Cas system has revolutionized genome editing technology.
CRISPR/Cas9 is consists of a single molecular guide RNA (sgRNA) and
Cas9 nuclease, which recognizes a specific sequence and its PAM
(protospacer adjacent motif), and consequently cleaves the target DNAs.
Since their function is modularized, therefore, the CRISPR/Cas9 has
been used for negative selection tools that cleave unchanged target DNAs
by site-specific mutagenesis, leaves the edited target DNAs, finally the
cells with the desired mutation could be obtained. In this study, multiple
base-pair mutations were introduced in the galK gene of Escherichia coli
by the CRISPR/Cas9 negative selection. However, the single base edited
cells were rarely obtained since the CRISPR/Cas9 also cleaves the single
base edited target DNAs despite mismatched sequence(s), which is
called mismatch tolerance. To solve this problem, 1~2 bp mismatch(es)
with the unedited target DNA was introduced into sgRNAs in advance.
The unedited target DNAs were cleaved despite mismatch because of
mismatch tolerance, however, the single base edited target could be
survived due to the increased mismatches. As a result, the single base
edited cells were obtained with high editing efficiency by using
target-mismatched sgRNA method. Furthermore, general rules for the
design of target-mismatched sgRNAs were optimized in the randomly
selected 16 genome-wide targets. Consequently, this study shows that
the target-mismatched sgRNA method is very effective for single
nucleotide editing in microbial genomes.
Keywords : CRISPR/Cas9, microbial genome editing, mismatch
tolerance
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Correlation of Citrate Synthase Homologous Overexpression and
Acetate Metabolism Activity under Oxygen Limited Conditions in
Pseudomonas putida
*

Sakkuntala Mutyala, and Jung Rae Kim
Department of Chemical Engineering, Pusan National University, Busan
46241, Korea

Citrate synthase encoded by gltA regulates entry of acetyl-CoA into TCA
cycle. This,citrate synthase gene expression is NADH dependent.
Hence, assumed that thecitrate synthase copies might be lower under
oxygen limited conditions. In thisstudy, homologous overexpressed gltA
Pseudomonas putida mutant was compared with wild type for acetate
metabolism under oxygen limited conditions. Further, monitored
thecurrent production ability of Pseudomonas putida with increasing
gltA expressionin anaerobic microbial fuel cell. Thus, this study may
help in understandingthe importance of TCA cycle marker enzyme
citrate synthase for acetate utilizationof P. putida.
Keywords : Microbial fuel cell, acetate metabolism, citrate synthase

Signaling Networks Involved in the Sexual Reproduction Cycle of
Cryptococcus neoformans
Jin-Young Kim, Yujin Lee, Yeonseon Lee, and Yong-Sun Bahn*
Department of Biotechnology, College of Life Science and Biotechnology,
Yonsei University, Seoul 03722, Korea

The fungal pathogen Cryptococcus neoformans causes cryptococcosis
by the inhalation of infectious spores generated by unisexual or bisexual
reproduction. To understand complex signaling networks modulating
the developmental process, a complete understanding of genome-scale
transcription factors (TFs) and kinases is needed. Previously we reported
that 37 TFs and 42 kinase mutants constructed in C. neoformans MATα
H99 strain background exhibited altered mating efficiency. To further
elucidate the mating regulatory mechanism, we constructed knockout
mutants of the mating-regulating TFs and kinases in YL99 strain-MATα
isogenic strain of H99 strain-to monitor unilateral and bilateral mating,
and to perform an analysis of their function in the developmental process.
We constructed 30 gene-deletion strains representing 15 TFs and 20
gene-deletion strains representing 10 kinases and are currently
constructing gene-deletion strains for the remaining mating-regulating
TFs and kinases. For confirmed mutant strains, we are examining mating
phenotypes during bilateral mating: mating pheromone production, cell
fusion efficiency, filamentous growth, formation of basidia and
basidiospores. Furthermore, we are examining transcript profiles of
mating-regulating TFs and kinases at different developmental stages of
sexual reproduction. Ultimately, this study will focus on mapping and
discovering the functions of the mating-regulating TFs and kinases, and
elucidating complex signaling networks in the developmental process
of C. neoformans.
Keywords : Cryptococcus, sexual development, mating
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In Escherichia coli, glutamine is required as a nitrogen source for a range
of biosynthetic reactions and plays a central role in nitrogen assimilation.
All nitrogen sources entered E. coli are metabolized after converted to
glutamine and glutamate. Since E. coli only detects intracellular nitrogen
sources, it is important to study glutamine transporters to understand E.
coli nitrogen metabolism. E. coli actively accumulates glutamine
through various transport mechanisms but, there is only one identified
glutamine transporter (GlnHPQ). After deletion of glnH, the growth of
mutant strain(ΔglnH) did not significantly decrease in minimal medium
containing glutamine as sole nitrogen source. Therefore, it is expected
that there are other glutamine transporters other than GlnHPQ. E. coli
genome processes several candidate genes for glutamine transporter. For
example, the gene yaaJ encoding an uncharacterized transporter that
shows similarity with AlsT of Staphylococcus aureus (42%) and Bacillus
subtilis (43%). AlsT (alanine/sodium symporter) has been recently
suggested as a main glutamine transporter in S. aureus. To identify an
alternative glutamine transporter in E. coli, the several candidate genes
were deleted, and measured the effect on growth with glutamine as a
nitrogen source. The transcriptional changes of candidates were
analyzed depending on the type of nitrogen source. Then, the uptake of
[14C]-glutamine by candidate transporter was analyzed.
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Identification of DrBrx Interacting Proteins in Deinococcus
radiodurans

Elucidating the Role of the Casein Kinase 2 in the Pathogenicity of
the Human Fungal Meningitis Pathogen Cryptococcus neoformans

Soyoung Jeong1,2, Jong-Hyun Jung1, Sangryeol Ryu2,3, and Sangyong
Lim1*
1
Research Division for Biotechnology, Korea Atomic EnergyResearch
Institute, Jeongeup 56212, Korea 2Department of Food and Animal
3
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Yeseul Choi, and Yong-Sun Bahn*
Department of Biotechnology, Yonsei University, Seoul 03722, Korea

Many bacteria have a functional thiol redox system comprising the
dithiol-containing redoxin proteins such as thioredoxin(Trx) and
glutaredoxin(Grx), as well as peroxiredoxin(Prx). These proteins not
only scavenge reactive oxygen species(ROS) but modulate the activities
of the target protein by using the reactivity of the cysteine residue.
Deinococcus radiodurans as major radiation resistant bacterium, has a
powerful antioxidant system. Unlike other bacteria, D. radiodurans
possesses a putative homolog of BrxC(DR_1832) containing an only one
cysteine residue. In previous study, we revealed that it has
peroxide-scavenging function. Mutation in DR_1832 also sensitized
cells to H2O2. Herein, we investigate the brx-interactome in
D.radiodurans. Based on the reaction mechanism, we generated
DR_1832 mutant lacking the resolving formation of intermolecular
disulfide bonds and identified 25 D.radiodurans proteins potentially
interacting with DR_1832. These proteins are involved in cellular
metabolism including glycolysis and amino acid biosynthesis, and stress
responses. Especially, among the candidates, OxyR and Nudix proteins
exhibited binding signal. And also in ELISA assay, OxyR showed strong
affinity with DR_1832. Taken together, we suggested that DR_1832 is
possibly involved in the antioxidant system by modulating the target
protein such as OxyR.
Keywords : Deinococcus, bacilliredoxin, OxyR

The opportunistic human fungal pathogen Cryptococcus neoformans
causes fatal meningoencephalitis both in immunocompromised patients
and immunocompetent individuals. However, the therapeutic options
for treatment of cryptococcosis are currently highly limited. As a
potential antifungal drug target, kinases have been considered to be good
candidates and play important regulatory roles in cellular mechanisms
and virulence of fungal pathogens. In previous studies, we found Cka1,
a serine/threonine eukaryotic kinase, is involved in regulation of cell
growth, cell cycle, cellular morphology and pathogenicity of C.
neoformans. In this study, we aim to figure out the regulatory mechanism
of casein kinase 2 (CK2) complex, whose catalytic subunit is Cka1. We
found one catalytic subunit Cka1 and two regulatory subunits which are
Ckb1 and Ckb2 as a putative CK2 complex subunit. We identified the
physical interactions between each subunit of casein kinase 2 using co-IP.
The two regulatory subunits form dimer, and a catalytic subunit attaches
to each regulatory subunit to form a tetramer. We also constructed single
and double knockout mutants of regulatory subunits to compare the
phenotypes with cka1Δ. The regulatory subunits were involved in
antifungal drugs susceptibility, oxidative stress and DNA damaging
responses. To find out that CK2 is related with cell cycle, we performed
FACS analysis, and the knock out mutants show cell cycle disruption.
Also, the knock out mutants shows abnormal and swollen cell
morphology in SEM and TEM analysis. These data demonstrate that
CK2 acts as a cell cycle regulator and each subunit plays distinct roles.
In addition, CK2 is known as an upstream regulator in human, we figured
out the Hog1 phosphorylation under oxidative stress. The regulatory
subunits single knock out mutants showed similar phenotype like WT.
Interestingly, the Hog1 phosphorylation level decreased at basal in the
catalytic subunit, Cka1 and regulatory subunits double knock out
mutants. As a result, Cka1 plays major roles and Ckb1/Ckb2 have minor
roles in casein kinase 2 complex. This study will provide a
comprehensive Cka1 cellular mechanism to develop an antifungal drug.
Keywords : Cryptococcus neoformans, casein kinase 2, antifungal drug
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Analysis of Spontaneous Gene Deletion in Bacteriophage MK1
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Deletion or mobilization of various genes during DNA replication is a
major force in evolution. Here, we isolated an Escherichia coli phage
MK1 that forms a turbid plaque with a halo. We observed that about
0.01% of the MK1 plaques became clear even after several rounds of
single plaque purification step. The phage forming a clear plaque
(MK1C) was isolated and its genome was compared with that of MK1.
The whole genome sequencing of MK1 and MK1C revealed that MK1C
had point mutations at MK1_029 (hypothetical protein) and intergenic
regions of unidentified genes, between MK1_064 and MK1_066,
between MK1_072 and MK1_073, and after MK1_096. Moreover,
MK1C lost 4.5 kb DNA including 3’ part of MK1_020 (putative tail
spike), MK1_021 (hypothetical protein), MK1_022 (hypothetical
protein), and 5’ part of MK1_023 (putative tail fiber). The 14 bp DNA
homology regions were found at both ends of the deleted 4.5 kb DNA,
suggesting that MK1C may be derived from MK1 by spontaneous
deletion of the 4.5 kb DNA from MK1 through homologous
recombination. Deletion of the 4.5 kb DNA from MK1 by utilizing
CRISPR Cas9 system made plaques clear while MK1_029 deletion did
not affect plaque morphology, indicating that the genes in the 4.5 kb DNA
region affect plaque morphology.
Keywords : Bacteriophage, spontaneous mutation, DNA recombination

Optimizing Improvement of Microalgal Growth Using Silver
Nanoparticles
Chang-hyun Jeon, June Lee*, and Woong Kim*
Department of Environment Engineering, Kyungpook National University,
80 Daehak-ro, Buk-gu, Daegu 41566, Korea

The utilization of microalgal biomass for the energy production has
garnered worldwide interest due to the reduction of thermal power and
de-nuclear power generation that it can achieve. In addition, microalgal
biomass has been utilized in various chemical and pharmaceutical
industries for the production of industrially important value added
products. In previous studies, the use of Localized Surface Plasmon
Resonance (LSPR) on metal nanoparticles significantly improved the
growth of the photosynthesis pigment content of algal cultures. LSPR
is the effect of the interaction between the conduction band electrons of
the metal nanoparticles and the electromagnetic field. With this effect,
metal nanoparticles backscatter specific wavelengths and deliver them
to the microalgae to help pigment synthesis. We derived 0.24 mM Silver
2
nanoparticles and 175 μmol/m s of light intensity as the optimal
conditions for the cultivation of Chlorella vulgaris using silver
nanoparticles based on Response Surface Methodology. In this study,
we incubated Chlorella vulgaris by synthesizing silver nanoparticles to
improve the accumulation of microalgal biomass. We determined the
improvement in Chlorella vulgaris grow when cultivation using optimal
conditions. Optical density, dry cell weight (g/L), chlorophyll contents
(mg/L), and lipid contents (g/L) of Chlorella vulgaris using a silver
nanoparticles solution were 27%, 26%, 11%, and 31% better,
respectively, than the control without silver nanoparticles solution over
two weeks of cultivation. The results show promise in terms of gaining
access to high value-added pigments for a myriad of applications in fields
ranging from medicine to materials science, and in developing
sustainable technologies for the future.
Keywords : LSPR, microalgae, nanoparticle
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Elucidating the Role of C2H2 Zinc-Finger Transcription Factor
Zfc2 Involved in the Pathogenicity and Virulence of Cryptococcus
neoformans
1

1

1

1

Soojin Yu , Seong-Ryong Yu , Yee-Seul So , Dong-Gi Lee , Gena Lee
Meyers1, Héctor M. Mora Montes2, Gustavo H. Goldman3, and Yong-Sun
Bahn1*
1
Department of Biotechnology, College of Life Science and Biotechnology,
Yonsei University, Seoul 03722, Korea 2Departamento de Biología, División
de Ciencias Naturales y Exactas, Universidad de Guanajuato, Noria Alta
3
s/n, Col. Noria Alta Guanajuato, Gto. CP 36050, México, Laboratório
Nacional de Ciência e Tecnologia do Bioetanol (CTBE) and Faculdade de
Ciências Farmacêuticas de Ribeirão Preto, Brazil

Cryptococcus neoformans is a fungal pathogen that causes
meningoencephalitis, and it is responsible for more than 600,000 deaths
globally every year. Among the 45 pathogenicity-related transcription
factors that we identified through large-scale in vivo and in vitro virulence
and infectivity assays, a unique C2H2-type zinc finger transcription
factor, ZFC2, stood out. ZFC2 was exceptional for three reasons: 1) ZFC2
has no ortholog in any other known fungal transcription factors, 2)
displays different phenotypic traits compared to the usual pathogenicityrelated phenotypes of C. neoformans, 3) exhibits highly attenuated
virulence in the insect killing model and reduced lung infectivity in the
murine infection model. For these reasons, we aim to elucidate the role
ZFC2 plays in the pathogenicity of C. neoformans. In spot assays, zfc2∆
showed dramatically increased resistance against tunicamycin (TM),
which inhibits the first step of N-glycosylation mediated protein folding.
Under basal conditions, Zfc2 was enriched in the nucleus, but after 30
minutes of treatment with TM, Zfc2 translocated into the cytoplasm and
re-located back into the nucleus after 90 minutes. Because ER stress
response is mainly governed by the unfolded protein response (UPR)
pathway, we compared the splicing levels of HXL1 in the zfc2∆ mutant
with those in the wild type (WT) strain. Unexpectedly, splicing levels
of HXL1 mRNA in zfc2∆ were similar to that of the WT strain with or
without TM treatment. To understand the role of Zfc2, RNA-seq based
transcriptome analysis of zfc2∆ compared to the WT was performed.
Under basal conditions, a total of 782 genes were differentially regulated
(cut-off: over 2-fold changes) in the zfc2∆ mutant compared to the WT,
of which 312 genes were upregulated while 470 were downregulated,
suggesting that Zfc2 could serve as both transcriptional activator and
repressor. However, under ER stress condition (0.2 μg/ml TM, 90 min),
total of 170 genes were differently regulated in zfc2∆ compared to the
WT, of which 137 genes were upregulated and 33 were downregulated.
Moreover, electron microscope imaging showed that capsule formation,
a cryptococcal virulence factor, was notably increased in zfc2∆
compared to the WT. Overall, our research aims to provide an extensive
understanding of a unique pathogenic transcription factor of C.
neoformans.
Keywords : ZFC2, zinc finger transcription factor, Cryptococcus
neoformans
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Escherichia coli as a Model System to Study the Mitochondrial
Mutations in Biliary Atresia
Ji-Young Lee1, Hong Koh2, Kyoung Su Kim1, Jung mo Lee1, and
Dong-Woo Lee1*
1
Department of Biotechnology, Yonsei University, Seoul 03722, Korea
2
Department of Pediatrics, Yonsei University College of Medicine,
Severance Children’s Hospital, Severance Pediatric Liver Research Group,
Seoul 03722, Korea

Biliary atresia (BA) is a hepatic disease characterized as blockage of bile
flow caused by the absence of extrahepatic ducts. Even after a successful
Kasai surgery, a considerable number of patients exhibit hepatocellular
dysfunction due to mitochondrial mutations. Previously, we identified
the BA-specific SNP-like mitochondrial mutations in the ND2 and ND4
subunits of the complex I. To investigate the effect of those mutations
on the structure and function of complex I, we generated Escherichia
coli mutant strains lacking the ND2 and ND4 subunits as microbial
counterparts, respectively. The ΔnuoN and ΔnuoM mutants exhibited
severe growth defects under anaerobic conditions, whereas they,
including Δndh, a knock-out strain of NuoA-N isozyme, showed a
similar pattern to WT under aerobic conditions. To examine the effect
of BA-specific mutations on bacterial growths, we generated several E.
coli mutants and characterized their growth patterns. Remarkably, some
mutant strains showed growth defects due to a lack of peripheral
alternative respiratory chains similar to those of ΔnuoN and ΔnuoM
under anaerobic conditions, indicating that the mutations hinder the
cellular growth through the impaired catalytic function of complex I.
Therefore, we suggest that these E. coli mutant strains can be used as
a model system to study the effect of mitochondrial mutations in complex
I.
Keywords : Biliary Atresia, mitochondrial complex I, Escherichia coli
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A New Antibiotic Tolerance Mechanism in Burkholderia
cenocepacia Reduces Formation of Reactive Oxygen Species

The NCgl0127 Gene of Corynebacterium glutamicum Plays Role
in Cysteine Metabolism

Dongju Lee, and Heenam Kim*
College of Health Sciences, Korea University, Seoul 02841, Korea

Han-Deul Yang1, Younhee Kim2, and Heung-Shick Lee1*
1
Department of Biotechnology and Bioinformatics, Korea University, 2511
2
Sejong-ro, Sejong-si 30019, Korea Department of Korean Medicine,
Semyung University, 65 Semyung-ro, Jecheon-si, Chungbuk 27136, Korea

Burkholderia cenocepacia is an opportunistic pathogen belonging to the
Burkholderia cepacia complex (Bcc) that cause severe pneumonia in
cystic fibrosis patients. Because of resistance to multiple antibiotics, a
new antibiotic resistance can exacerbate the problem which is difficult
to cure Bcc infections. We selected for the resistant isolates against
tobramycin, one of the antibiotics currently used for B. cenocepacia
infections, and obtained three null mutations in the gene encoding
adenosylcobinamide-phosphate synthase, an enzyme involved in
coenzyme B12 biosynthesis. The mutants showed the resistance to
various aminoglycosides and β-lactams, and no changes in the growth
rate. These mutations can decrease the activity of coenzyme
B12-dependent methylmalonyl-CoA mutase, which supply succinylCoA to the tricarboxylic acid (TCA) cycle. This may, in turn, cause a
reduction of hydroxyl radicals, the key killing agents for the bactericidal
antibiotic-mediated cell death mechanism. Although the mode of action
of aminoglycosides has been known simply as protein synthesis
inhibition, our data demonstrate that oxidative killing has the major role,
and explain why aminoglycosides are mostly ineffective against
infections against anaerobic pathogens that do not use the aerobic
respiration.
Keywords : Antibiotic tolerance, ROS, aminoglycosides

In this study, we analyzed the NCgl0127 gene, which was annotated as
an ABC-type transporter in Corynebacterium glutamicum. To elucidate
the function of the gene, we constructed a NCgl0127 deleted mutant
strain (ΔNCgl0127) and found the growth of the strain on minimal
medium was severely retarded as compared to that of the with wild-type
strain. Dramatically, the growth was recovered in the medium containing
L-cysteine. The transcriptional levels of the genes metB, cysI, cysK, cysE,
which are involved in cysteine biosynthesis and sulfur assimilation
pathway, were decreased in the ΔNCgl0127 strain. Surprisingly, except
cysI, which is involved in the conversion of sulfite to sulfide, the
transcription of the genes metB, cysK, and cysE, were recovered in the
medium supplemented with L-cysteine. In addition, supplementation of
the medium with sulfide supported the growth of the ΔNCgl0127strain
on minimal medium. Further, the NCgl0127-overexpressing strain
(P180-NCgl0127) showed increased sensitivity to oxidant diamide and
SDS. Collectively, these results suggest that the NCgl0127 gene of C.
glutamicum affect the assimilatory metabolism of sulfur.
Keywords : Corynebacterium glutamicum, ABC transporter, L-cysteine
[This research was supported by Basic Science Research Program
through the National Research Foundation of Korea (NRF) funded by
the Ministry of Education (NRF-2019R1I1A3A01051388)]
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Sejong-ro, Sejong-si 30019, Korea 2Department of Korean Medicine,
Semyung University, 65 Semyung-ro, Jecheon-si, Chungbuk 27136, Korea

In this study, we assessed the function of the cg3082 gene of Corynebacterium
glutamicum, which is predicted to encode a metalloregulatory protein.
Deletion of the cg3082 gene did not affect the growth of the mutant cells,
suggesting that the gene does not function as an essential gene under
ordinary growth conditions. However, the Dcg3082 cells showed
resistance to nickel, which was added to the growth medium, whereas
cg3082-overexpressing cells showed increased sensitivity to the metal.
RT-qPCR analysis identified increased transcription of the cg3082 gene,
when cells were grown in the presence of nickel, cadmium, or
manganese, suggesting that the cg3082 gene may participate in metal
transport as a regulatory protein. In addition, the Dcg3082 cells showed
increase resistance to oxidants, such as hydrogen peroxide and cumene
hydroperoxide. Collectively, these findings suggest that the cg3082 gene
may play a negative regulatory role in the efflux of metals, involving
nickel, manganese, and cadmium.
Keywords : Corynebacterium glutamicum, nickel, oxidative stress
[This research was supported by Basic Science Research Program
through the National Research Foundation of Korea (NRF) funded by
the Ministry of Education (NRF-2019R1I1A3A01051388)]
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Regulation of Redox-Metabolism by the Negative Autoregulatory
Transcription Factor OsnR in Corynebacterium glutamicum

Amino Acid Availability Regulates the Protein Levels of
Peptidoglycan Endopeptidases in Escherichia coli

Haeri Jeong1, Younhee Kim2, and Heung-Shick Lee1*
1
Department of Biotechnology and Bioinformatics, Korea University, 2511
2
Sejong-ro, Sejong-si 339-700, Korea Department of Korean Medicine,
Semyung University, 65 Semyung-ro, Jecheon-si, Chungbuk 27136, Korea

Byoung jun Choi, Si Hyoung Park, Yung Jae Kim, and Chang-Ro Lee*
Department of Biological Sciences, Myongji University, Yongin, Gyeonggido
17058, Korea

The osnR gene of Corynebacterium glutamicum specifically regulates
genes involved in redox-dependent stress responses. In this study, we
show its DNA-binding ability as a negative transcriptional factor.
Overexpression of the gene (P180-osnR) affected genes linked to the redox
reactions and mycothiol metabolism. Analysis involving ChIP-seq
identified not only the osnR gene but also cg0026, which seem to function
in membrane-associated redox metabolism, as the targets. DNA binding
of OsnR to the regulatory region of its own gene was stimulated by
oxidant diamide, suggesting that OsnR functions as a negative
autoregulatory transcription factor, whose activity is modulated by the
redox status of the cell. Moreover, the transcription level of σ
factor-encoding gene sigH was decreased by 50% in the P180-osnR cells
as compared to that of the wild type cells. Accordingly, in vivo assays,
performed in the presence of reductant DTT, suggested 30% increased
binding of the OsnR protein to the sigH regulatory region. Collectively,
our data suggest that the osnR gene not only functions as a specific
regulator for genes involved in redox-dependent stress responses but also
participates in the global regulation by controlling the transcription of
other master regulators, such as sigH.
Keywords : Corynebacterium glutamicum, redox metabolism, autoregulation
[This research was supported by Basic Science Research Program
through the National Research Foundation of Korea (NRF) funded by
the Ministry of Education (NRF-2019R1I1A3A01051388)]
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Peptidoglycan (PG) hydrolases play diverse physiological roles, such
as cytokinesis, PG synthesis, quality control of PG, PG recycling, and
antibiotic resistance, but the regulatory mechanisms of their expression
are poorly unveiled. In this study, we have revealed novel mechanisms
regulating the protein levels of the synthetically lethal PG
endopeptidases MepS and MepM. A mepS mepM double mutant was
lethal in amino acid-rich medium, whereas it exhibited almost normal
growth in minimal medium, suggesting the unnecessity of MepS and
MepM in minimal medium. Protein levels of MepS and MepM
dramatically decreased in the minimal medium. The decrease in MepS
level in the minimal medium was governed by Prc, a periplasmic protease
involved in the proteolysis of MepS, whereas the level of MepM in the
minimal medium was not affected by Prc. Phenotypic and biochemical
analyses demonstrated that protein levels of MepS and MepM increased
in the presence of aromatic amino acids and glutamate in the medium,
respectively. Therefore, these results indicate that the protein levels of
MepS and MepM are affected by distinct amino acid availabilitydependent regulatory mechanisms.
Keywords : Peptidoglycan hydrolase, peptidoglycan endopeptidase,
amino acid availability
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Comparative Genomics Determines Strain-Dependent Secondary
Metabolite Production in Streptomyces venezuelae Strains

Discovering the Neuroprotective Effect of Lactobacillus in
Oxidative Stress Induced HT22 Cells by Using nLC-ESI-MS/MS

Woori Kim1, Namil Lee1, Soonkyu Hwang1, Yongjae Lee1, Jihun Kim1,
Suhyung Cho1, Bernhard Palsson2,3,4, and Byung-Kwan Cho1,4*
1
Department of Biological Sciences and KI for the BioCentury, Korea
Advanced Institute of Science and Technology, Daejeon 34141, Korea
2
Department of Bioengineering, University of California San Diego, La
Jolla, CA 92093, USA, 3Department of Pediatrics, University of California
San Diego, La Jolla, CA 92093, USA, 4Novo Nordisk Foundation Center for
Biosustainability, Technical University of Denmark, 2800 Lyngby, Denmark

Chau Pham1,2, Hyunesoo Kwon1,3, Youngeun Kim1,3, Soojin Lee2*, Dukjin
Kang1*, and Hee Min Yoo1,4 *
1
Group for Biometrology, Korea Research Institute of Standards and Science
(KRISS), Daejeon 34113, Korea 2Department of Microbiology and
Molecular Biology, Chungnam National University (CNU), Daejeon 34134,
Korea 3School of Earth Sciences and Environmental Engineering, Gwangju
Institute of Science and Technology, Gwangju 61005, Korea 4Department
of Bio-Analytical Science, University of Science and Technology (UST),
Daejeon 34113, Korea

Streptomyces venezuelae is well known to produce various secondary
metabolites (SMs). Although many strains have been classified as S.
venezuelae species, genomic differences and diversity in SM production
between the strains have never been compared. Here, we report complete
genome sequences of three S. venezuelae strains harboring
chloramphenicol and jadomycin biosynthetic gene clusters (BGCs).
With these high-quality genome sequences, we revealed that the three
strains share more than 85% of total genes and most of the SMBGCs.
Despite such conservation, the strains produced different amounts of
chloramphenicol and jadomycin, indicating differential regulation of
SM production at the strain level. By comparing the chloramphenicol
and jadomycin BGCs among the three strains, we found sequence
variations in many genes, the non-coding RNA coding regions, and
binding sites of regulators, which affect the production of the SMs. We
anticipate that these genome sequences of closely related strains would
serve as useful resources for understanding the complex secondary
metabolism.
Keywords : Comparative genomics, Streptomyces venezuelae, biosynthetic
gene cluster
[Supported by Bio & Medical Technology Development Program
(2018M3A9F3079664 to B.-K.C.) through the NRF, funded by the
MSIT, and the Novo Nordisk Foundation (NNF10CC1016517)]

Neurodegenerative, a consequence of the dysfunction and death of
neuron cells and central nervous system (CNS) including the most
common disease such as Alzheimer’s disease (AD), Parkinson’s disease
(PD), Huntington’s disorder (HD) affect more than 1 million people in
the world and leading the most cause death after cancer. In recent decades,
the effects of the gut microbiota on our brain and behavior have been
documented. Notably, intestinal microflora takes part in bidirectional
communication mechanisms between the gastrointestinal tract and the
central nervous system. Moreover, several studies in the animal model
provide evidence that probiotics, lactobacillus treatment reduce
anxiety- and depression-like behavior. In addition, probiotics may act
beneficially by improving the intestinal barrier and immune responses.
However, the underlying molecular mechanisms of Lactobacillus in the
neuron cell have been not elucidated. Therefore, the aim of this study
to uncover the effect of Lactobacillus on neuroprotection in the oxidative
stress-induced in the hippocampus cell line (HT22 cells). Oxidative
stress is well known that has been contributed to the progression of the
number of neurodegenerative diseases. We used H2O2 as a signal to
induce oxidative stress in the HT22 then treatment cell-free supernatant
lactobacillus to assess the neuroprotection effect. Fluorescenceactivated cell sorting (FACS) analysis was performed to evaluate the
ROS level and cell induce apoptosis population. Our data indicated that
Lactobacillus significantly reduces the ROS accumulation and protects
the cell from H2O2 induces cell death in comparison to the control group.
The western blotting analysis also revealed that Lactobacillus
upregulation the expression of an anti-apoptotic protein. Further, in order
to investigate the regulatory protein of lactobacillus in the HT22
oxidative stress, proteomics was used with tandem mass tag (TMT) via
nLC-MS/MS analysis. Totally, more than 3000 proteins were identified
and quantified in 6 replication. Among them, 66 proteins are
up-regulation and 47 proteins are downstream regulation. We strongly
believe that our method can be applied to find new biomarkers for neuron
disorders.
Keywords : Short-chain-fatt- acid (SCFAs), neurodegenerative disease,
Lactobacillus
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Systematic Analysis of Radiation Resistance and DNA Damage
Signaling Network in the Radiation-Resistant Fungus,
Cryptococcus neoformans
Kwang-Woo Jung
Radiation Research Division, Korea Atomic Energy Research Institute,
Jeongeup 56212, Korea

Cryptococcus neoformans is a basidiomycete pathogen, causing
life-threatening cryptococcosis, and is a radiation-resistant fungus,
which is often found in highly radioactive environments. Our previous
studies revealed that a novel bZIP transcription factor, Bdr1, governs
DNA damage responses by controlling the expression of DNA repair
genes, and Rad53 and Chk1 kinases played redundant and discrete roles
in genotoxic stress. However, comprehensive regulatory mechanisms
of radiation resistance and DNA damage response at the transcription
factor (TF) network level remains unidentified. To elucidate
radiation-resistant mechanisms at the TF network level, we attempted
three systematic approaches using phenotypic analyses with
genome-wide of TF mutant library, transcriptional regulation of TF, and
phosphoproteome analysis. We found that strains deleted with HCM1,
FZC1, ADA2, or FZC1 exhibited radiation sensitivity. Furthermore, we
identified that MBS1, DDT1, GAT7, YAP1, MIZ1, and GAT1 were also
involved in the DNA damage response via the systematic analyses of
155 TF mutants in response to DNA damage stress. We demonstrated
that transcriptional levels of 16 TFs [12 TFs were upregulated and 4 TFs
are downregulated] were changed after radiation exposure in a
Rad53-Bdr1 pathway independent manner. Among them, perturbation
of HCM101 or FZC5 in the bdr1Δ mutant renders strains more
susceptible to radiation than each mutant. In phosphoproteome analysis,
we found the phosphorylation levels of proteins involved in the signal
transduction, transcription, translation, and RNA processing, and
modification were altered during the recovery process after radiation
exposure. Therefore, this study would improve understanding of the
network of the radiation-resistance and DNA damage response in the
radiation-resistant fungus, C. neoformans.
Keywords : Cryptococcus neoformans, DNA damage, transcription
factor
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Identification and Enzymatic Activities of Marine-Derived Fungi
Trichoderma spp.
Woon-Jong Yu, Ji Yeon Lim, and Dawoon Chung*
National Marine Biodiversity Institute of Korea (MABIK), Seocheon-gun,
Chungcheongnam-do 33662, Korea

Fungi in marine environments play an important role in nutrient
regeneration cycles. The genus Trichoderma, is considered as one of the
fungi that are efficient producers of extracellular enzymes. National
Marine Biodiversity Institute of Korea (MABIK) collects, preserves,
and studies marine-derived fungi in Korea. Among the culture
collections, we selected Trichoderma species to elucidate enzyme
activities. Based on the morphology and phylogenetic analyses using
ribosomal DNA internal transcribed spacer (ITS) and Translation
elongation factor 1α (TEF-1α), 6 strains were identified as T. hamatum,
T. koningiopsis, T. citrinoviride, T. afroharzianum, T. capillare and T.
asperellum. Activities of 4 widely used enzymes including amylase,
lipase, protease and chitinase were examined in these Trichoderma spp.
on plate assay methods. All tested Trichoderma isolates displayed
chitinase and lipase activities. Amylase activities weren't observed in
these six isolates. In addition, protease activities were found in T.
koningiopsis, T. citrinoviride, T. capillare. Enzyme assay of chitinase
indicated strong cell-wall degrading enzyme activities of these
Trichoderma isolates. Enzyme assays showed that Trichoderma spp. not
only demonstrate ecological roles but also have great potential in
industrial applications.
Keywords : Fungi, Trichoderma spp., enzyme activities
[This work was supported by a grant from National Marine Biodiversity
Institute of Korea (MABIK,2020M00500)]
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Biogenic Silver Nanoparticles Synthesized from Aggregatimonas
sangjinii
Yong Min Kwon, Kyung Woo Kim, Dawoon Chung, Jaoon Young Hwan
Kim, and Eunseo Cho
National Marine Biodiversity Institute of Korea, Seocheon 33662, Korea

Silver nanoparticles (AgNPs) are one of the most crucial and remarkable
nanomaterials involved in the applications of medical, bioremediation,
drug delivery etc. The synthesis of biogenic AgNPs has been applied as
an alternative to physical and chemical synthesis. The extracellular
AgNPs synthesis using Aggregatimonas sangjinii F202Z8 was confirmed
by the absorbance peak at 450 nm in UV-Vis spectrophotometer. Further,
presence of F202Z8-formed AgNPs was confirmed by transmission
electron microscopy and energy dispersive X-ray spectroscopy analysis.
On transmission electron microscopy, the AgNPs were spherical or
amorphous structure in shape and ranged from 10 to 103 nm. The average
9
-1
size and concentration of AgNPs was 48 nm and 1.5×10 ml using the
nanoparticle tracking analysis, respectively. The synthesized AgNPs
exhibited a broad spectrum of antibacterial effect against a variety of
pathogenic Gram-positive and Gram-negative bacteria. The minimal
inhibitory concentration values of F202Z8-formed AgNPs against
Escherichia coli, Bacillus subtilis, and Staphylococcus aureus was
-1
found to be 80, 40, 30 µg/ml , respectively. The highest antibacterial
activity showed against S. aureus, a highly virulent pathogenic bacteria
that causes food poisoning, skin infection, and sepsis. This study
suggests that A. sangjinii F202Z8 is a potential candidate for efficient
synthesis of AgNPs and may be suitable for the formulation of new type
as bactericidal materials.
Keywords : Silver nanoparticles, Aggregatimonas sangjinii, antibacterial
activity
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Genome-Wide Analysis of WD40 Repeated Proteins Involved in
Pathogenicity of Cryptococcus neoformans
Jin-Tae Choi, Yu-Byeong Jang, Seong-Ryong Yu, Yujin Lee, and
Yong-Sun Bahn*
Department of Biotechnology, College of Life Science and Biotechnology,
Yonsei University, Seoul 03722, Korea
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Mutations in ArgS Arginine-tRNA Synthetase Confer Additional
Antibiotic Tolerance Protection to
Extended-Spectrum-Beta-Lactamase-Producing Burkholderia
thailandensis
*

Jongwook Park, and Heenam Stanley Kim
College of Health Sciences, Korea University, Seoul 02841, Korea

Cryptococcus neoformans is one of the major human fungal pathogens
which causes death by meningoencephalitis. The cell signaling
regulation in various environments and host conditions is known to be
important for the survival and virulence of C. neoformans. Among the
cell signaling regulation, protein-protein interaction (PPI) is known as
an essential phenomenon. Though the WD40 domain is one of the most
common and abundant domains related to PPIs, the role of WD40
domain-containing proteins remains elusive. We focused on 130 WD40
domain-containing genes, and constructed knockout mutants and
examined their in vitro phenotypic traits under 30 different growth
conditions. For the genes which could not delete, we replaced the
promoter to conditionally regulate the expression of target genes. As a
result, we discovered Rav1, which known as a subunit of the regulator
of ATPase of vacuoles and endosomes (RAVE) complex in the model
yeast, was related to cellular growth on various temperature and stress
conditions and the production of virulence factors in C. neoformans.
Doa1, which is involved in protein degradation, was related to oxidative
stress response and antifungal drug susceptibility. Interestingly, doa1Δ
mutants were highly susceptible to fluconazole, but resistant to
fludioxonil. Swd1, known as a histone methyltransferase, was related
to DNA damage response, tunicamycin susceptibility, and capsule
production. Through further study, we can dissect the roles of WD40
proteins and PPI partners on various stress responses and host interaction
of C. neoformans, and these findings will provide comprehensive insight
to develop the PPI inhibitors as novel antifungal agents.

Highly conserved PenI-type class A β-lactamase in pathogenic members
of Burkholderia species can evolve to extended-spectrum β-lactamase
(ESBL), which exhibits hydrolytic activity toward third-generation
cephalosporins, while losing its activity toward the original penicillin
substrates. We describe three single-amino-acid-substitution mutations
in the ArgS arginine-tRNA synthetase that confer extra antibiotic
tolerance protection to ESBL-producing Burkholderia thailandensis
This pathway can be exploited to evade antibiotic tolerance induction
in developing therapeutic measures against Burkholderia species,
targeting their essential aminoacyl-tRNA synthetases.

Keywords : WD40, Crytococuccus, pathogenicity

Electron Transfer System via Flavin and Flavocytochrome of
Shewanella Oneidensis MR-1

Keywords : ArgS, stringent response
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Serah Choi, and In Seop Chang
School of Earth Sciences and Environmental Engineering, Gwangju
Institute of Science and Technology (GIST), 123 Cheomdan-gwagiro,
Buk-gu, Gwangju 61005, Korea

Electroactive microorganisms form a biofilm on the electrodes of a
bioelectrochemical system and exchange electrons with the electrode
through an electron transfer system. Shewanella oneidensis MR-1 is one
of the representatives of electrochemically active microorganisms. It has
several types of electron transport systems. For example, they use flavin,
a mediator secreted by the outer cell membrane, to transfer electrons
without physical contact, and induce electrons through flavocytochrome,
where the flavin binds as a cofactor for redox proteins in the outer
membrane. In this study, the electron transport system corresponding to
the oxidation and reduction peaks of the cyclic voltammetry method was
specified based on the differential pulse voltammetry method that can
clearly distinguish the electron transport system. As the biofilm of S.
oneidensis MR-1 is developed at the anode of the bioelectrochemical
system, the reduction reaction predominates for electron transfer
through flavin, and the oxidation reaction predominates for electron
transfer through flavocytochrome in the cyclic voltammogram.
Keywords : Microbial electrochemical system, biofilm, electron transfer
system
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Metabolic Properties of Methanol Utilization in
Syngas-Fermenting Bacterium, Eubacterium limosum KIST612
Ji-Yeon Kim, Mungyu Lee, Nulee Jang, Byeongchang Kang, and In Seop
Chang*
School of Earth Sciences and Environmental Engineering, Gwangju
Institute of Science and Technology, 123 Cheomdan-gwagiro, Buk-gu,
Gwangju 61005, Korea

Methanol could be used to solve the problem of low solubility of gases
substrates by activating the reductive acetyl-CoA pathway. In this study,
properties of methanol metabolism of Eubacterium limosum KIST612
were investigated to optimize the methanol supply conditions during
syngas fermentation. Methanol could be used by mta-encoding
methyltransferase (ELI_XXXX-ELI_YYYY) in E. limosum KIST612.
Methanol utilization only started in the presence of CO2. In addition, the
result of proteomic analysis showed similar regulation patterns of carbon
metabolism (glycolysis, the reductive acetyl-CoA pathway, and
methanol metabolism) at methanol condition compared with hydrogen
condition. It indicated that methanol could be used to enhance the
consumption of hydrogen during syngas fermentation. We proved it
through profiles of autotrophic fermentation in E. limosum KIST612.
At hydrogen with methanol condition, it was confirmed that hydrogen
consumption accelerated, and more gases were converted into liquid fuel
(acetate and butyrate) compared to the without methanol conditions.
Keywords : Syngas fermentation, methanol metabolism, acetogen
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