I_Host-Microbe Interactions and Pathogenesis
I-1

I-3

Manufacture of Capsules for Attachment of Cosmetic Fabric Using
Camellia sinensis Seed Oil Containing Skin Microbiome
JuHyun Lee1, Chaeyun Baek1*, Jaewoo Jeon2, and Woojin Kim2
1
COSMAX BTI, Gyeonggi-do 13486, Korea 2Korea Dyeing & Finishing
Technology Institute, Daegu 41706, Korea

Through our previous studies, it was confirmed that many Staphylococcus
strains exist in healthy skin in their twenties. Based on this result, the
skin microbiome Strain CX, which is expected to have a good effect on
skin condition, was isolated, and it was confirmed that the culture
medium of Strain CX has skin improvement effects such as skin
moisturizing and skin barrier improvement. In order to continuously act
on the skin for the effects of Strain CX, sustained-release melamine/
formaldehyde microcapsules loaded with Camellia sinensis seed oil
containing skin microbiome were prepared by emulsion polymerization
and analyzed for properties. The size, shape and structural characteristics
of the prepared microcapsules were observed through SEM and FT-IR,
and the release behavior of the supported C. sinensis seed oil containing
skin microbiome was confirmed through UV absorbance. It is thought
that it can be applied to textile materials that are continuously used in
everyday life, such as clothing and bedding materials, by mixing
microcapsules carrying the manufactured C. sinensis seed oil containing
skin microbiome into yarn or attaching them to fabric. Through this, it
is expected to be able to give continuous skin improvement effect.
Keywords : Skin microbiome, Staphylococcus, cosmetic fabric

Integrative Multi-Omics Analysis for Characterization of
Inhibitory Effects on Adipocyte Differentiation and Lipid
Accumulation by Akkermansia muciniphila
Jae-Seung Lee, Won-Suk Song, Sung-Hyun Jo, Hyo-Jin Jeon, Ji-Eun
Kwon, Ji-Hyeon Park, Ye-Rim Kim, and Yun-Gon Kim*
Department of Chemical Engineering, Soongsil University, Seoul 06978,
Korea

Obesity is a public health problem and induces metabolic diseases such
as type 2 diabetes and cardiovascular diseases. Recent reports suggest
that A. muciniphila, which is known as next generation probiotics,
reduces body weight and blood glucose level in obese host. However,
the beneficial effects of this microbe on adipocytes were only reports
in cell phenotypic changes or alterations of markers related to obesity.
Therefore, molecular level studies are necessary for comprehensive
understanding of the inhibitory effects by A. muciniphila. In this study,
the changes of biological mechanism in 3T3-L1 cells under treatment
with the cell lysate of A. muciniphila were investigated by multiomics-based approaches. Firstly, the cell lysate of A. muciniphila
suppressed differentiation and lipid accumulation of 3T3-L1 cells in
cellular level. Moreover, inhibitory effects of the bacterial lysate on
3T3-L1 cells were observed in mRNA expression levels, fatty acid
production, proteomic and metabolomic analysis results. Taken
together, multi-omics study suggested anti-adipogenic and antilipogenic effects on 3T3-L1 cells treated with the cell lysate of A.
muciniphila. These results may provide a new insight for discovering
anti-obesity targets in the cellular components of A. muciniphila.
Keywords : Akkermansia muciniphila, adipocytes, multi-omics
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Complement Inactivation Strategy of Staphylococcus aureus Using
Decay-Accelerating Factor and the Response of Infected HaCaT
Cells
1

1*

1,2,3*

Kyoung Ok Jang , Jong hyo Hong , Dae Kyun Chung
, and Hangeun
Kim2*
1
Graduate School of Biotechnology, Kyung Hee University, Yongin 17104,
2
Korea Research and Development Center, Skin Biotechnology Center Inc.,
Yongin 17104, Korea 3Skin Biotechnology Center, Kyung Hee University,
Suwon 16229, Korea

Staphylococcus aureus is a Gram-positive bacteria that can cause
sinusitis, respiratory infections, skin infections, and food poisoning.
Recently, it was discovered that S. aureus infects epithelial cells, but the
interaction between S. aureus and the host is not well known. In this study,
we confirmed S. aureus can be internalized by HaCaT cells using the
ESAT-6-like protein EsxB and amplified within the host cells by
escaping host immunity. S. aureus inhibits the activity of the complement
system by increasing CD55 to survive on the surface of host cells. S.
aureus sufficiently amplified within the host and released through the
initiation of other cell death. On the other hand, the infected host cells
increase their surface expression of UL16 binding protein 1 to inform
immune cells that they are infected and try to be eliminated. These host
defense systems seem to involve the alteration of tight junctions and the
induction of ligand expression to activate immune cells. Taken together,
our study elucidates a novel aspect of the mechanisms of infection and
immune system evasion for S. aureus

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

Clostridium difficile is a Gram-positive bacterium and is considered as
an enteric pathogen. C. difficile colonizes the host with intestinal
dysbiosis and produces virulence factors, Toxin A and B. Although the
cytotoxicity of C. difficile has been well elucidated, the exact pathogenic
mechanisms and biological pathways of C. difficile infection (CDI) are
not yet clear. Here, we developed a CDI model using MIMICS to
investigate C. difficile-host interactions throughout the early (12 hr) and
later (48 hr) stages of infection. We also apply an LC-MS/MS-based
multi-omics approach to study the physiological changes in
CDI-induced gut epithelial cells at the molecular and cellular levels. The
proteomic analysis confirmed that proteins involved in cellular
responses such as stress, immune responses and DNA damage responses
are upregulated at early stages of infection. In addition, a representative
CDI phenotype has been identified in the late stage of the infection. Our
in vitro CDI model and multi-omics approach not only provide a better
understanding of host-anaerobic pathogen interactions but may also aid
in the treatment of C. difficile and other anaerobic infections.
Keywords : Clostridium difficile infection, host-pathogen interaction,
multi-omics analysis

385

Poster Session

Keywords : Staphylococcus aureus, HaCaT cell, host defense system

The LC-MS/MS Based Multi-Omics Analysis to Investigate
Clostridium difficile Infection via In Vitro Coculture Device, the
Mimetic Intestinal Host-Microbe Interaction Coculture System,
MIMICS
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Anti-Inflammatory Effect of Fermented Herbal Medicines in
HaCaT

Ameliorative Effects of Kimchi-Originated Lactic Acid Bacteria
Treatment on Alcohol-Induced Liver Injury in Mice

Chaeyun Baek, Yonghwan Lim*, Minji Kim, and Misun Kim
COSMAX BTI, Gyeonggi-do 13486, Korea

Juseok Kim, Seong Woo Ahn, Seul Ki Lim, Hak-Jong Choi, Seong Woon
Roh*, and Se Hee Lee*
Microbiology and Functionality Research Group, World Institute of Kimchi,
Gwangju 61755, Korea

Herbal medicines have been used for medical treatment since ancient
times in Asian countries, including Korea, China, and Japan. Although
several studies have recently been conducted to determine the empirical
effects of herbal medicines, studies on direct effects on the skin are
inadequate. Although different from country to country, fermentation
technology is used in various food industries worldwide. This
fermentation technology has an advantage in that it increases effective
substances and produces new substances through metabolic processes.
Glycyrrhiza uralensis, Cirsium japonicum var. maackii and Lonicera
japonica are herbal medicines used to treat dermatitis, and we studied
fermentation methods to increase the efficacy of these medicines. As a
result of fermentation using the Bifidobacterium sp. DS008 we found,
the inflammatory factors IL-1α, IL-1β, and IL-6 were reduced by 28.3%,
43.5%, and 74.0%, respectively. In addition, skin barrier factors such as
filaggrin and HAS3 were increased by 33.4 and 3.5 times, respectively.
After 24 hours of fermented product treatment, the cell regeneration rate
increased by 21.5%. The fermented product can help improve skin, and
has high utility value in the cosmetic field in the future.
Keywords : Herbal medicines, fermentation, bifidobacterium

Alcoholic liver disease (ALD) is a common health problem globally.
ALD includes fatty liver, cirrhosis, steatosis, fibrosis, and ultimately
hepatocellular carcinoma. To induce ALD in mice, alcohol was
administrated for 10 days, and kimchi-originated lactic acid bacteria
(LAB): Lactiplantibacillus plantarum DSR J266 and Lactobacillus
brevis DSR J301 (LpLb), and Lacticaseibacillus rhamnosus GG (LGG)
were orally administrated at the same period. In the alcohol-diet (AD)
group, serum levels of aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) were significantly increased compared to those
in the non-alcohol-diet (ND) group but relatively decreased in the LpLb
and LGG-administrated groups. The level of IL-6 was relatively
decreased in the LpLb and LGG groups than in the AD group. Many
vesicles of fat accumulation were found in liver tissues of the AD group,
but the number of vesicles was remarkably reduced in the LpLb and LGG
groups, which might be that the administration of the LAB alleviates the
fat accumulation in the liver tissue. The expression of genes such as FAS,
MIP-2, TNF-α, and α-SMA was increased in the AD group but decreased
in the LpLb and LGG groups. The expression of tight junction-related
genes in the intestine was decreased in the AD group but relatively
increased in the LpLb and LGG groups. Escherichia-Shigella genus
significantly increased in the AD group, whereas the genus was relatively
decreased in the LpLb and LGG groups, confirming the efficacy of
administration of the LAB. As a result, it was confirmed that alcohol
intake might cause health abnormalities in the liver and intestines, but
the LAB intake helped recover these symptoms.
Keywords : Kimchi-originated lactic acid bacteria, alcoholic liver
disease
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Lactococcus sp. NY-1 Ameliorates the Degeneration of Nigral
Dopaminergic Neurons and Motor Deficits in a MPTP-Induced
Parkinson Mouse Model
1

1,2

1

1

Namhee Kim , Young Seo Jang , Hyo Kyeong Park , Sulhee Lee , Young
Joon Oh1, and Hak-Jong Choi1*
1
Microbiology and Functionality Research Group, World Institute of
Kimchi, Gwangju 61755, Korea 2Department of Biotechnology, Graduate
School, Korea University, Seoul 02841, Korea

Parkinson's disease (PD) is a common neurodegenerative disease,
characterized by loss of dopaminergic neurons and motor deficits such
as tremor, rigidity, and slow movement. Recent studies have shown that
pathogenesis of PD is closely related to the bidirectional communication
in the gut-brain axis, and probiotics may inhibit PD progression via
modulation of the gut-brain axis. In this study, we investigated the
neuroprotective effects of a lactic acid bacterium, Lactococcus sp. NY-1
(NY-1), isolated from kimchi in a PD mouse model induced by
1-methyl-4-phenyl-1,2,3,6-tetrathydropyridine (MPTP). Treatment
with MPTP generated significant motor deficit, dopaminergic neuronal
(tyrosine hydroxylase positive) death, striatal dopamine reduction, and
neuroinflammation. Administration of NY-1 in drinking water for 4
weeks before the MPTP injection significantly alleviated the motor
deficit in rotarod test and forelimb grip strength test. We also found that
NY-1protected against impairment of TH-positive neurons and
attenuated microglial proliferation and astrocyte reactivity in the
substantia nigra pars compacta following MPTP treatment. Furthermore,
administration of NY-1 to PD mice recovered non-motor symptom
including depression and anxiety in open field test. In conclusion, NY-1
could prevent MPTP induced-motor deficits, dopaminergic neuron loss,
and neuroinflammation. These results highlight the role of probiotics for
brain health, and their potential usage for prevention of neurodegenerative
diseases such as PD.

Immunomodulatory Effects of a Halophilic Bacterium Isolated
from Kimchi on Innate and Adaptive Immunity
Seul Ki Lim1, Min-Sung Kwon1, Young Joon Oh1, Sang-Pil Choi1, Ga Hee
Choi1,2, Haegyo Jeong1, and Hak-Jong Choi1*
1
Microbiology and Functionality Research Group, World Institute of
Kimchi, Gwangju 61755, Korea 2Division of Animal Science, Chonnam
National University, Gwangju 61186, Korea

Halophilic microorganisms are salt loving bacteria that inhabit at various
areas of high salt concentration. Although numerous halophilic bacteria
have been isolated from kimchi, little is known about their physiological
functionality. In this study, we isolated a halophilic bacterium from
kimchi, Gracilibacillus kimchii K7, and evaluated its immunomodulatory
properties by in vitro co-culture assays with different types of immune
cells, such as mouse bone marrow-derived dendritic cells (BMDCs) and
splenocytes isolated from OT-II transgenic mice. G. kimchii K7 triggered
the release of interleukin (IL)-10 and IL-12 p70 from BMDCs and
significantly decreased IL-4 production and increased IL-10 and
interferon-γ production from ovalbumin-restimulated splenocytes.
These results indicate that treatment of G. kimchii K7 induces the
suppression of Th2 response. Furthermore, we evaluated the ability of
G. kimchii K7 to suppress the Th2 responses in vivo. In a 2,4dinitrochlorobenzene-induced atopy dermatitis (AD)-like murine
model, oral administration of G. kimchii K7 reduced AD-like skin lesions
and serum immunoglobulin E (IgE) levels. These results suggest that a
halophilic bacterium, G. kimchii K7 is a strong immunomodulatory
strain and may be an applicable as a novel therapeutic agent for the
treatment of AD.
Keywords : Halophilic Bacterium, immunomodulatory effect, atopy
dermatitis

Keywords : Parkinson's disease, gut-brain axis, lactic acid bacteria
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Antiviral Activity of Lactobacillus reuteri (BSA 218) against
Influenza Virus In Vitro and In Vivo

Foot-and-Mouth Disease Virus Structural Protein VP4
Antagonizes the Host Type-1 Interferon Signalling

Niranjan Dodantenna1, Buddhika Nuwan Gamage1, Young-Hyo Chang2,
and Jong-Soo Lee1*
1
College of Veterinary Medicine, Chungnam National University, Daejeon
34134, Korea 2ABS Research Support Center, KRIBB, Daejeon 34141, Korea

Ashan Subasinghe, N.A. Nadeeka Nethmini, and Jong-Soo Lee*
College of Veterinary Medicine, Chungnam National University, Daejeon
34134, Korea

Probiotics are well known substances that stimulate the growth of gut
microbiota and enhance host immune responses. Recent studies are
focusing on promising approaches for preventing various viral
infections through probiotics. In this study, a novel probiotic candidate
Lactobacillus reuteri (BSA 218) strain was selected and studied about
its effect on the production of pro-inflammatory cytokines and against
viral infections in vitro and in mouse model. Results revealed that
pre-treatment of BSA 218 live culture mixture and BSA 218 supernatants
only significantly inhibit the replication of Influenza A virus (PR8),
Vesicular Stomatitis Virus (VSV), Newcastle Disease Virus (NDV), and
Herpes Simplex Virus (HSV) in RAW264.7 cells. Such antiviral
properties can be elucidated by the induction of antiviral molecules in
type I IFN signalling pathway. Interestingly, we found induced secretion
of type I IFNs, pro-inflammatory cytokines and transcriptional
activation of antiviral genes in vitro and in vivo following BSA 218
treatment. Furthermore, daily oral administration of BSA 218 revealed
prophylactic effect against lethal doses of highly pathogenic Influenza
A subtypes H1N1, H3N2 and H5N2 led to the recovery of weight loss
and inhibit viral titer in mice lungs. Taken together, these results
suggested that the novel candidate probiotic strain BSA 218 would be
an alternative promising approach for developing an anti-viral/
anti-influenza candidate.
Keywords : Lactobacillus reuteri BSA 218, anti-viral activity, influenza
[The National Research Foundation of Korea (Grant no. 2019R
1A2C2008283) and KRIBB Research Initiative Program (KGM
9942011)]

388

I-10

Foot-and-mouth disease (FMD) is a highly infectious virus and is a
causative agent of acute vesicular diseases that affect pigs, cattle, and
other domestic and wild hoof animals. Foot-and -mouth disease virus
(FMDV) genome encodes several viral proteins that can enforce multiple
strategies to escape host defense mechanisms including the type-I
interferon (IFN) pathway. In this study, we demonstrate that the
downregulation of type-I IFN pathway by FMDV structural protein VP4
in vitro. In the virus replication study, overexpression of FMDV-VP4
downregulates the IFN signalling in porcine (PK15, PAM, LFBK) and
human (HEK293T) cell lines, thus increase Vesicular stomatitis virus
(VSV-GFP) and Influenza virus (PR8-GFP) replication. In addition,
FMDV-VP4 transient transfection or stably over-expression exhibited
a minimal secretion of pro-inflammatory cytokine and negatively
regulates the transcription of IFN stimulatory genes. Correlate with the
virus replication phenotypes, FMDV-VP4 significantly reduces the
phosphorylation of signaling molecules in the type-I IFN and NF-κB
pathways mainly TBK1, IRF3, STAT1, IκBα, and p65 in PK15, PAM
and HEK293T cell lines. Collectively, these results suggest that
FMDV-VP4 negatively regulates the type-I IFN pathway and lead to
severe FMDV infection.
Keywords : FMDV, VP4, Type-I interferon (IFN)
[The National Research Foundation of Korea grant (2018M3A
9H4079660) and the Korea Research Institute of Bioscience and
Biotechnology (KRIBB) Research Initiative Program (KGM9942011)]
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The Structural Protein VP3 of Foot-and-Mouth Disease Virus
Inhibits Interferon Signaling by Targeting MAVS Aggregation
Pathum Ekanayaka, Byeong-Hoon Lee, and Jong-Soo Lee*
College of Veterinary Medicine, Chungnam National University, Daejeon
34134, Korea

As a structural protein of Foot-and-mouth disease virus (FMDV), VP3
plays a vital role in virus assembly and inhibiting the interferon (IFN)
signal transduction to promotes the FMDV replication. Previous studies
demonstrated that FMDV VP3 blocks the type-I IFN response via
inhibiting the mRNA expression of the mitochondrial antiviralsignaling protein (MAVS), however, the underline mechanism is poorly
understood. Here we identified that the specificity of VP3 interaction
with MAVS for the negative regulation of type-I IFN antiviral responses
for effective replication of FMDV. Further, we describe that the
transmembrane (TM) domain is the specific region of MAVS which
interacts with the FMDV VP3. The TM domain of MAVS governs the
mitochondria localization of MAVS and it is a key factor in type-I IFN
signaling transduction via MAVS aggregation. Thereby, the interaction
of FMDV VP3 with the TM domain of MAVS leads to the inhibition of
MAVS mitochondria localization, self-association and aggregation,
resulting in the suppression of type-I IFN response as shown in the results.
Collectively, these data provide a clear understanding of a key molecular
mechanism used by the FMDV VP3 for the suppression of IFN responses
via targeting MAVS.
Keywords : FMDV VP3, MAVS, aggregation
[The National Research Foundation of Korea grant (2018M3A9
H4079660) and the Korea Research Institute of Bioscience and
Biotechnology (KRIBB) Research Initiative Program (KGM9942011)]
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Inhibition of RIG-I and MDA5 Mediated Type-1 Interferon
Signaling by Foot-and-Mouth Disease Virus Non-Structural
Protein 2B
Asela Weerawardhana, Md Bashir Uddin, Jong-Soo Lee*
College of Veterinary Medicine, Chungnam National University, Daejeon
34134, Korea

The highly contagious foot-and-mouth disease (FMD) caused by the
foot-and-mouth disease virus (FMDV) is an acute disease affecting
cloven-hoofed animals. FMDV nonstructural protein 2B plays an
important role in rearrangement and disruption of host cell membranes,
also known for its function as a viroporin. In addition, FMDV 2B involve
in modulating host immune signaling. Here we examined the ability of
FMDV 2B to evade host immune response by targeting retinoic
acid-inducible gene-1 (RIG-I) and melanoma differentiation-associated
gene-5 (MDA5). FMDV 2B target RIG-I for ubiquitination and
proteosomal degradation by recruiting E3 ubiquitin ligase ring finger
protein 125 (RNF125), and target MDA5 for apoptosis induced
Caspase-3 and Caspase-8 dependent degradation. Furthermore, FMDV
2B 125-154 amino-acid region is important for both RIG-I and MDA5
degradation. These results suggest that FMDV 2B negatively regulates
the type I interferon pathway and advances the pathogenesis and lead
for severe FMD infections.
Keywords : Foot-and-Mouth Disease Virus 2B, RIG-I, MDA5
[The National Research Foundation of Korea grant (2018M3A9H
4079660) and the Korea Research Institute of Bioscience and
Biotechnology (KRIBB) Research Initiative Program (KGM9942011)]
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Foot-and-Mouth Disease Virus VP1 Interacts with MAVS to
Inhibit Type-I Interferon Signaling Pathway and VP1 E83K
Substitution Results in Virus Attenuation

Foot-and-Mouth Disease Virus 3C Protease Antagonizes Interferon
Signaling via RIG-I and MDA5, and C142T Substitution
Attenuates the FMD Virus

Pathum Ekanayaka1, Seo-Yong Lee1,2,3, Thilina U.B. Herath1,
Jong-Hyeon Park2*, and Jong-Soo Lee 1*
1
College of Veterinary Medicine, Chungnam National University, Daejeon
34134, Korea 2Animal and Plant Quarantine Agency, Gyeongsangbuk-do
3
39660, Korea FVC, Gyeongsangbuk-do 39660, Korea

Pathum Ekanayaka1, Sung Ho Shin2, Jong-Hyeon Park2*, and Jong-Soo
Lee 1*
1
College of Veterinary Medicine, Chungnam National University, Daejeon
34134, Korea 2Animal and Plant Quarantine Agency, Gyeongsangbuk-do
39660, Korea

VP1, a pivotal capsid protein encoded by the foot-and-mouth disease
virus (FMDV), plays an important role in receptor-mediated attachment
and humoral immune responses. Previous studies show that amino acid
changes in the VP1 protein of cell culture-adapted strains of FMDV alter
the properties of the virus. In addition, FMDV VP1 modulates host IFN
signal transduction. Here, we examined the ability of cell cultureadapted FMDV VP1(83K) and wild-type FMDV VP1(83E) to evade
host immunity by blocking mitochondrial antiviral signaling protein
(MAVS)/TNF Receptor Associated Factor 3 (TRAF3) mediated cellular
innate responses. Wild-type FMDV VP1(83E) interacted specifically
with C-terminal TRAF3-binding site within MAVS and this interaction
inhibited binding of TRAF3 to MAVS, thereby suppressing interferonmediated responses. This was not observed for cell culture-adapted
FMDV VP1(83K). Finally, chimeric FMDV harboring VP1(83K)
showed very low pathogenicity in pigs. Collectively, these data highlight
a critical role of VP1 with respect to suppression of type-I IFN pathway
and attenuation of FMDV by the E83K mutation in VP1.

3C protease (3C ), a chymotrypsin-like cysteine protease encoded by
the foot-and-mouth disease virus (FMDV), plays an essential role in
processing the FMDV P1 polyprotein into individual viral capsid
pro
proteins in FMDV replication. Previously, it has been shown that 3C
is involved in the blockage of the host type-I interferon (IFN) responses
by FMDV. However, the underlying mechanisms are poorly understood.
pro
Here, we demonstrated that the protease activity of 3C contributed to
the degradation of RIG-I and MDA5, key cytosolic sensors of the type-I
IFN signaling cascade in proteasome, lysosome and caspase-independent
manner. And also, we examined the degradation ability on RIG-I and
MDA5 of wild-type FMDV 3Cpro and FMDV 3Cpro C142T mutant which
pro
is known to significantly alter the enzymatic activity of 3C . The results
pro
showed that the FMDV 3C C142T mutant dramatically reduce the
degradation of RIG-I and MDA5 due to weakened protease activity.
pro
Thus, the protease activity of FMDV 3C governs its RIG-I and MDA5
degradation ability and subsequent negative regulation of the type-I IFN
signaling. Importantly, FMD viruses harboring 3Cpro C142T mutant
showed the moderate attenuation of FMDV in a pig model. In conclusion,
pro
our results indicate that a novel mechanism evolved by FMDV 3C to
counteract host type-I IFN responses and a rational approach to virus
attenuation that could be utilized for future vaccine development.

Keywords : FMDV VP1, E83K substitution, Type-I IFN pathway
[The National Research Foundation of Korea grant (2018M3A9
H4079660) and the Korea Research Institute of Bioscience and
Biotechnology (KRIBB) Research Initiative Program (KGM9942011)]

pro

Keywords : FMDV 3Cpro, RIG-I and MDA5, C142T mutation
[The National Research Foundation of Korea grant (2018M3A
9H4079660) and the Korea Research Institute of Bioscience and
Biotechnology (KRIBB) Research Initiative Program (KGM9942011)]

390

I-15
Unwinding the Role of Pseudouridylation in the Pathogenesis of
Fungal Pathogen Cryptococcus neoformans
Seung-Heon Lee1, Jin-Young Kim1, Seong-Ryong Yu1, Anna F. Averette2,
Joseph Heitman2, and Yong-Sun Bahn1*
1
Department of Biotechnology, College of Life Science and Biotechnology,
Yonsei University, Seoul 03722, Korea 2Department of Molecular Genetics
and Microbiology, Medicine, and Pharmacology and Cancer Biology, Duke
University Medical Center, Durham, North Carolina, USA

Cryptococcus neoformans is a basidiomycetous fungal pathogen that
causes systemic cryptococcosis and meningoencephalitis in immunocompromised
individuals. Due to its clinical importance, revealing the factors that can
affect its life cycle is critical for development of antifungal and
anticryptococcal drugs. Among the various factors, pseudouridylation
of RNA is the most abundant type of post-transcriptional modification.
Pseudouridylases isomerize uridine into pseudouridine, which
subsequently affects the stability of RNA structure. In Saccharomyces
cerevisiae, eight proteins exist as stand-alone pseudouridylases, and
each protein has specific catalytic sites and roles. To unravel the
biological functions of the enzymes in C. neoformans, we identified six
putative pseudouridylases in C. neoformans by using BLAST search in
the FungiDB database with protein sequences of the known pseudouridylase
genes. To characterize the function of pseudouridylases, we constructed
more than two independent strains for 5 putative pseudouridylase genes
and examined their phenotypic traits under various conditions. CBF1,
which is essential gene in S. cerevisiae, is also suspected to be essential
in C. neoformans since the repressive strains showed growth defect.
Among the genes, DEG1 and PUS7 seemed to have major roles in stress
responses such as high temperature and antifungal drugs. In vivo
virulence study using insect model and mice virulence study based on
Signature-Tagged Mutagenesis (STM) showed reduced virulence of
pus7Δ strains, indicating that PUS7 might mediate pseudouridylation
of virulence-related genes. Identification of the pseudouridine sites
requires N-cyclohexyl-N’-(2-morpholinoethyl)carbodiimide methyl-ptoluenesulfonate (CMC), which binds to pseudouridine specifically and
prevents elongation of cDNA. By comparing the termination rate on the
uridine sites of RNAs in both treated/non-treated samples, we can
identify pseudouridylated RNA transcripts. By comparing and
analyzing pseudouridylated RNA transcripts of PUS genes deletion
mutants, we will identify virulence related pseudouridine transcript and
characterize their roles in pathogenicity of C. neoformans.
Keywords : Cryptococcus neoformans, pseudouridylation, RNA
modification

I-16
Unraveling the Mechanism and Function of CEX1
*

Tae-Hyun Kim, and Yong-Sun Bahn
Department of Biotechnology, College of Life Science and Biotechnology,
Yonsei University, Seoul 03722, Korea

Cryptococcus neoformans is an opportunistic fungal pathogen that
causes meningoencephalitis in immunocompromised individuals. The
cell adhesion ability and the power to pass through Blood-Brain-Barrier
(BBB) play a critical role in the development of meningitis. Previous
study revealed the correlation of TF and kinase with BBB adhesion and
crossing. We focused on CEX1 which is a kinase gene involved in both
BBB adhesion and crossing. We tagged the RFP on CEX1 to check
localization on basal and ER stress and check the phenotype for cex1Δ
strains. HXL1 splicing was conducted for ER stress sensitivity, the most
obvious phenotype of cex1Δ, and it was found that the phenotype by ER
stress of cex1Δ strains was not HXL1 dependent. We performed the GFP
chromosomal tagging on secretion proteins which are co-work with
Cex1p in Saccharomyces cerevisiae as a COP1 complex. We performed
GFP chromosome tagging on secretive proteins operating with Cex1p
in S. cerevisiae as a COP1 complex in C. neoformans to verify localization
relationships through fluorescence microscopy and conduct western
blot and co-IP experiments. Through these studies, we can find out if
CEX1 contributes to tRNA trafficking by doing COP1 complex in C.
neoformans as in S. cerevisiae.
Keywords : CEX1, Cryptococcus neoformans, BBB

I-17
Functional Interaction between Microbiome and Transcriptome
ofBroiler Jejunum Affected by Chronic Heat Stress Condition
*

Young-Jun Seo, Chiwoong Lim, Seok-Won Lim, and Jun-Mo Kim
Department of Animal Science and Technology, Chung-Ang University,
Anseong-si, Gyeonggi-do 17546, Korea

Heat stress has a effect on animal health and production performance
HS causes multiple physiological disturbances, such as endocrine
disorders, immune dysregulation, and so on. And also HS has harmful
effects on the structure of intestinal tissue, absorption and utilization of
nutrients including microbiota. The purpose of this study was to confirm
the functional interaction between microbiome and transcriptome of
broiler jejunum affected by chronic heat stress condition. A total of 60
7-week-old broilers were divided into two groups, thermoneutral control
(CON) and heat stress condition (HS). The jejunal mucosa and contents
are collected each groups. In microbiome profiling, functional pathway
analysis revealed protein metabolic pathways and lipid metabolic
pathways. Then in trancriptome profiling, we identified pathways
related with protein and lipid metabolism. We apply metabolite
information to connect between functional pathways between microbiome
and transcriptome. Through interaction analysis, it shows the microbiome
functional pathways and host functional pathways are correlated. In
conclusion, microbial composition and expression of genes related with
protein and lipid metabolism in heat stress condition. Pathways
interaction analysis results suggest that microbiome and transcriptome
pathways interact each other in heat stress condition. Further research
is needed to metabolite quantification to identify detail metabolic
process between microbiota and host.
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Therapeutic Potential of Trimethylamine Degrading Bacteria
against Atherosclerosis

Sirtuin 3 Promotes Innate Host Defense against Mycobacteroides
abscessus Infection

JuneBeom Kim1,2, and SangSun Yoon1*
1
College of Medicine, Yonsei University, Yonsei-ro 50-1, Seoul 03722,, Korea
2
Department of Microbiology and Immunology, Brain Korea 21 Project for
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There have been many studies indicating the correlation between gut
microbiome and cardiovascular health. Some gut metabolites are
reported to be effective to alleviate the cardiovascular disease, while
some other metabolites are known to either cause or aggravate the
disease. According to previous studies, trimethylamine is a potential
threat to human’s cardiovascular health as it tends to be converted
trimethylamine N-oxide in the blood, potent to cause atherosclerosis. In
this research, trimethylamine, gut metabolite derived from choline, is
the main target to be degraded and inhibited. For that, murine models
with high trimethylamine and trimethylamine N-oxide concentration
would be set with high choline diet. Methylophilus methylotrophus,
phomicrobium vulgare, Hyphomicrobium aestuarii, and recombinant E.
coli containing trimethylamine dehydrogenase gene of Methylophilus
methylotrophus will be cultured in various trimethylamine or trimethylamine
N-oxide present in vitro conditions, which test their significance on
degradation. Also, the feces of high choline diet fed mice will be cultured
on selective medium plates of which colonies are also going to be tested
for the ability to degrade trimethylamine. According to the results from
in vitro, the bacteria will be tested through gavage on murine models with
high-choline diet. The data will be evaluated to see whether the bacterial
strains can significantly lower the trimethylamine and trimethylamine
N-oxide level in vivo.
Keywords : Gut microbiome, cardiovascular disease, trimethylamine

The global incidence of infection with rapid growing nontuberculous
mycobacteria is increasing, however, host defense factors are poorly
understood. In this study, we investigated sirtuin 3 (SIRT3), a mitochondrial
protein deacetylase, in host defense against Mycobacteroides abscessus
(Mabc) infection. The level of SIRT3 was decreased in macrophages and
mouse lung tissues after Mabc infection. Mycobacterial growth and
pathologic inflammation were increased in macrophages and lung
tissues from SIRT3 knockout (KO) mice compared with wild-type (WT)
mice during infection with Mabc. After Mabc infection, lung tissues and
macrophages from SIRT3 KO mice exhibited significantly higher level
of inflammatory cytokines and chemokines except interferon-γ and
interleukin-12 p40, than WT mice. Moreover, macrophages from SIRT3
KO mice showed more damaged mitochondria and mitochondrial
reactive oxygen species (mitoROS) than those from WT mice during
Mabc infection. Especially, mRNA expression and protein levels related
to mitochondrial oxidative phosphorylation were decreased in the lungs
from SIRT3 KO mice compared with those from WT mice infected with
Mabc. We found that treatment of resveratrol (RSV), a widely used
activator of SIRT1/3, repressed Mabc-induced mitoROS in macrophages
from WT mice, in a SIRT3-dependent manner. We further showed that
administration of RSV suppressed bacterial growth and tumor necrosis
factor mRNA expression in the lung tissues from mice after infection
with Mabc. Together, these data suggest that SIRT3 is required for host
defense through reduction of pathologic inflammation and regulation
of mitochondrial homeostasis via suppression of mitoROS against Mabc
infection.
Keywords : Sirtuin 3, Mycobacteroides abscessus, mitochondrial
reactive oxygen species
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Phylogenetic Analysis in Accordance with the Lectin like
Adhesins in Enterohemorrhagic Escherichia coli(EHEC) Strains

The Promising Effects of Fecal Microbiota Transplantation for
Colitis-Associated Cancer in AOM/DSS Mouse Model
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Background: During the infection of Enterohemorrhagic Escherichia
coli(EHEC), lectin-like adhesins mediate an adherence to host intestinal
tract. It is important to identify and understand the lectin-like adhesins
for vaccine development. Moreover, phylogenetic analysis and
investigation of their evolution is required for understanding of the
characteristics. In this study, we analyzed evolutionary characteristics
of the predicted lectin-like adhesins for the construction of lectin-glycan
interaction network (LGI).Materials/Methods: We performed a
phylogenetic analysis according to FimH gene that is a famous adhesin
of EHEC using Ugene v37 with the results of our former study. For the
phylogenetic analysis, MUSCLE algorithm was used for multiple
sequence alignment and PHYLIP neighbor joining algorithm was used
for the estimation of tree. In the tree estimation step, a total of 1,000
bootstrapping replication was performed. In addition, we referenced
epidemiological information from the BioSample data of EHEC strains.
Results: In the former study, we predicted a total of 163,528
outer-membrane embedded proteins from the genome of 2,285 strains
of EHEC. Virulence-related outer membrane protein, Porin, Outer
membrane usher protein, PapC, Coiled stalk of trimeric autotransporter
adhesin and intimin/invasion bacterial adhesion mediator protein were
the major function of the genes according to the GO-terms. We
investigated 732 strains of EHEC that have an epidemiological
information for sampling date and location. According to the
phylogenetic analysis, 732 EHEC strains were classified into five groups
that most of strains are devided into two groups and rest of them are
included in three groups. The big two groups represent Asia/Pacific and
Europe, repectively.Conclusions: The phylogenetic analysis of the
predicted lectin-like adhesin showed that the EHEC strains are
deferentially adapted in between Asia/Pacific and Europe. Moreover,
the putative lectin-like adhesin will be confirmed by glycan array
experiments. The lectin-glycan interaction (LGI) network of EHEC and
their evolutionary analysis will provide researchers a good resource for
vaccine or drug development.

Living organisms have an extensive microbial community called
microbiome. Most of the entire can be found in the digestive tract and
is the mostly located in the large intestine. This is called the gut
microbiome. This gut microbiome has numerous cells and genes, so it
performs various functions within the host. Changes in the gut
microbiome are attracting people's attention as it has been shown to be
a factor influencing several diseases. Therefore, recovery of dysbiosis
to normobiosis through fecal microbiota transplantation (FMT) is
suggested as a promising treatment. In fact, FMT is actually used as a
treatment for Clostridioides difficile infection, and is known to be very
effective in Crohn's disease and ulcerative colitis. However, there are
not many studies on colon cancer yet. We conducted a study using a mouse
model of colitis-associated cancer (CAC) induced by azoxymethane
(AOM)/dextran sulfate sodium (DSS) to see the therapeutic effect of
FMT on colitis-associated cancer (CAC). A total of four groups [Control,
Non-FMT, normobiosis mouse FMT (nFMT), and dysbiosis mouse
FMT (dFMT)] were tested for 47 days. On day 47, PET-CT was
performed to quantify colon cancer. After that, it was sacrificed,
histological analysis of the colon (length, tumor size, tumor number,
H&E staining), spleen size, and FITC dextran permeability were
checked, and the gut microbiota and functional gene abundance were
confirmed using fecal samples. Genomic DNA sequencing was
performed using Illumina Novaseq 6000 sequencing platform. The
results suggest that FMT may be an effective option for treating CAC.
Keywords : Fecal microbiota transplantation (FMT), Colitis-Associated
cancer (CAC), gut microbiome

Keywords : Enterohemorrhagic Escherichia coli(EHEC), lectin-glycan
interaction network (LGI), phylogenetic analysis
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Unraveling Correlation between Virulence and Metabolism
Regulation via c-di-GMP and sgrS in Salmonella
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Cyclic-di-GMP, a circular RNA dinucleotide synthesized by diguanylate
cyclases, functions as a second messenger in a variety of physiological
processes, including motility, biofilm formation, and virulence factor
production. In this study, the role of cyclic-di-GMP in virulence and
metabolism regulation in Salmonella Typhimurium was investigated.
Overexpression of a diguanylate cyclase AdrA significantly decreased
the expression of Salmonella Pathogenicity Island (SPI)-1 genes.
Moreover, the overexpression of cyclic-di-GMP down-regulated the
expression of ptsG, ptsH, manX, manY and manZ, which encode
components of sugar phosphotransferase systems (PTS). These PTS
genes have been known to be down-regulated by small RNA sgrS.
Therefore, the possibility of coordinated regulation of SPI-1 and PTS
by cyclic-di-GMP and sgrS was examined. The expression of PTS genes
was negatively regulated by Cyclic-di-GMP and sgrS independently
each other or in combination. Interestingly, SPI-1 genes were also
down-regulated by sgrS overexpression but their mRNA stability was
not directly influence by sgrS. This study, for the first time, suggests the
possibility of regulatory correlation between cyclic-di-GMP and sgrS
in the regulation of sugar transport systems and SPI-1.
Keywords : Salmonella, SPI-1, c-di-GMP
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A Study of Pathogenesis and Gene Regulation at Zoonotic and
Plant Pathogens in Sub-Inhibitory Concentration of Environmental
Pollutants
Jeong Woo Park, BuKyeong Yoon, and Ki Hwan Moon*
Division of Marine Bioscience, Korea Maritime and Ocean University,
Busan 49112, Korea

Pollutants emitted into the environment rapidly diffuse and dilute,
causing direct and indirect damage to living organisms, including
bacteria. Our previous in silico study showed that the sub-inhibitory
concentration (sub-IC) of pollutants, phenol and formalin, can be
modulate the gene expression of pathogenic bacterium, Edwardsiella
piscicida. Here, we selected two representative aquatic and terrestrial
pathogens Vibrio vulnificus and Pseudomonas syringe pv.tomato. Each
pathogen was exposed different environmental pollutants, sodium
dodecyl sulfate (SDS) and the cigarette ash, respectively. SDS is a
surfactant included in detergents or toothpaste and is a typical aquatic
environmental pollutant. Cigarette ash is emitted from smokers, about
20 percent of the world's population. Minimal Inhibitory Concentration
(MIC) assays were performed with V. vulnificus and P. syringe with each
matching pollutant. Based on MIC data, we cultured each bacterium with
sub-IC of pollutant, then extracted RNAs to check virulence genes
expression with future differentially expressed gene (DEG) analyses and
qRT-PCR. Although this research is in very early stage, we hypothesized
that the virulence factor will be altered its expression level with sub-IC
of pollutants, which may modulate the pathogenesis mechanisms of
pathogens in the hosts. Our study will provide basic knowledge about
the overall pathogenesis and understanding the correlation between
environmental pollutants and pathogenic bacteria.
Keywords : Cigarette ash, SDS, sub-inhibitory concentration
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Crosstalk of Major Three MAPKs Governs the Thermosensitivity
of Cryptococcus neoformans
Yu-Byeong Jang, and Yong-Sun Bahn*
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Cryptococcus neoformans causes meningoencephalitis regardless of
immune system disruption and is responsible for approximately 600,000
deaths annually. Mitogen-activated protein kinases (MAPK), the pivotal
kinases of eukaryotes, play major roles in metabolism and stress
response. There are three major MAPKs including Cpk1, Mpk1 and
Hog1 and two minor MAPKs (Cpk2 and Mpk2) in C. neoformans. Even
though the study of individual major MAPK pathways have progressed
extensively, the research concerning the crosstalk among MAPK
pathways have yet to be elucidated. We aim to understand the crosstalk
among MAPKs to explain the complex signaling pathway regulating the
virulence. We constructed the double and triple MAPK deletion mutants
(mpk1Δ hog1Δ, cpk1Δ hog1Δ, mpk1Δ cpk1Δ, mpk1Δ cpk1Δ hog1Δ) and
verified characterizing how MAPK crosstalk regulate the downstream
factors. We discovered through phenotypic analysis that all three major
MAPKs independently play a role in thermosensitivity. To identify the
regulation mechanisms with the crosstalk of MAPKs, we observed the
changes of phosphorylation of MAPKs in all double MAPK mutants
under high temperature. In our previous studies, it is known that Hog1
of C. neoformans serotype A H99 was highly phosphorylated at basal
condition. When moved up to host temperature, Hog1 was dramatically
dephosphorylated like the Hog1 from Candida albicans. As a wild type,
cpk1Δ and mpk1Δ showed dephosphorylation of Hog1 at 37℃.
However, mpk1Δ cpk1Δ showed more severe dephosphorylation of
Hog1 in response to 37℃. In addition, through qRT-PCR, we screened
the downstream transcription factors (TFs) which are essential or
thermosensitive from our TF database. We discovered that MAPKs
regulate the expression of transcription factors: HXL1, HSF1, CRZ1,
SRE1, PZF1, and MBS2. Hog1 mainly regulates the mRNA expression
level and Mpk1 and Cpk1 regulate minor under host temperature.
Furthermore, we wondered if the heat shock changed the localization
of transcription factors. Until now, we confirmed host temperature did
not change the localization of Hsf1 and Crz1. We plan to tagging remain
transcription factors and observe the translocation of transcription
factors under thermal upshift. Therefore, we aim to provide insight into
the regulation of thermal response by complex MAPK crosstalk.

I-25
Systematic Study of Host-derived Cues for the Regulation of
Pathogenicity-Related Transcription Factors in Human Fungal
Pathogen Cryptococcus neoformans
Seong-Ryong Yu, Minjae Lee, Kyung-Tae Lee, and Yong-Sun Bahn*
Department of Biotechnology, College of Life Science and Biotechnology,
Yonsei University, Seoul 03722, Korea

Cryptococcus neoformans is a causative agent of fungal meningoencephalitis,
which results in more than 180,000 deaths annually. Nevertheless, its
treatment option is limited mainly due to a lack of complete
understanding of how the pathogen interacts with the host during
infection and disease progression. Although a number of signaling
pathways involved in the pathogenicity of C. neoformans have been
characterized in past years, it remains elusive how complex signaling
pathways are coordinated and regulated during the whole infection
process. Previously we performed NanoString-based in vivo transcription
profiling of 183 kinases, 178 transcription factors, and 139 phosphatases
during the whole infection process of C. neoformans. Here we focused
on 12 transcription factors, including PDR802, BZP4, HOB5, ZNF2,
FZC39, FZC30, SRE1, HLH1, STB4, MLN1, MET32, and GAT201 of
which in vivo expression were highly induced during host infection but
did not exhibit evident in vitro phenotypes. To elucidate their in vivo
functions, the expression level of the 12 genes were measured in host
mimic condition (HMC). We found that all of them were highly induced
by HMC. Next, we dissected the HMC signals that trigger the induction
of the 12 transcription factors. We found that PDR802 was highly induced
by body temperature and carbon starvation. Also, MLN1 deleted mutants
shown growth defects when they have maltose. In conclusion, we
provided insight into signaling pathways modulating the pathogenicity
of C. neoformans.
Keywords : Cryptococcus neoformans, transcription factor, Host-cue
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Adenylyl Cyclase and Protein Kinase a Play Critical and Distinct
Roles in Antifungal Drug Resistance and Pathogenicity of Candida
auris
*

Ji Seok Kim, and Yong-Sun Bahn
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Yonsei University, Seoul 03722, Korea

Candida auris is a globally emerging multidrug-resistant fungal
pathogen causing invasive human infection and associated with high
fatality diseases in immunocompromised patients. Accordingly, the
importance of research on C. auris is increasing. In this study, we
characterized cyclic adenosine monophosphate (AMP) pathway of C.
auris which has been considered to be one of the most important signal
transduction pathway and related to the growth and virulence of
pathogenic fungal species. Among the various genes associated with the
cAMP pathway, we constructed knockout strains for the adenylyl cyclase
CYR1, PKA gene catalytic subunit TPK1, TPK2, and regulatory subunit
BCY1 which are expected to play an important role in the signaling
process and related to growth and pathogenicity of C. auris. We also
created not only single knockout strains of TPK1 and TPK2, but also tpk1
Δ tpk2Δ, to figure out the role of these two genes and how they are
controlled by BCY1. Then we conducted a phenotypic analysis of each
mutants to find out what stress these genes are involved in. In addition,
we confirmed differences in biofilm formation between wild-type and
mutants, and we found that BCY1 and TPK1 served as positive regulator.
As a results, these findings show that PKA genes are involved in the
formation of C. auris biofilm. We also found that the expression level
of multi-drug resistance related genes such as CDR1, CDR2, MDR1,
MDR2, ERG11, and TAC1 are controlled by cAMP pathway genes. It
indicates that cAMP pathway regulates the drug resistance of Candida
auris, either directly or indirectly. Consequently, these results will
indicate that targeting cAMP pathway genes in C. auris could serve as
an effective alternative to antifungal therapy against emerging
multidrug-resistant fungal pathogen C. auris.
Keywords : C. auris, multi-drug resistance, cAMP pathway
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Due to the increase of industrial activities, new types of anthropogenic
pollutants are rapidly generated. Microplastic (MP) is spotlighted as a
new aquatic pollutant that can be threaten both large animals and
microorganisms. Our previous study with classical aquatic pollutants,
phenol and formalin, showed that the subinhibitory concentration of
pollutants can be utilized as signaling molecules, and modulate genes
expression. Here, we exposed zoonotic pathogen, Edwardsiella
piscicida, with 0.05 μm-sized MP, then performed the TEM imaging to
observe the microbial community and cell morphology. The TEM data
shows that MP particles were possibly entering the bacteria, and a
noticeable change in the cell membrane. Transcriptome analyses were
performed to identify the differentially expressed genes with MP
exposure, resulting that genes involved in major virulence factor, type
VI secretion system, and carbohydrate transport and metabolism
pathways were regulated. The genome-wide gene expression data
corresponded to the results of a qRT-PCR. The in vivo zebrafish infection
assay shows that MP exposed E. piscicida became a hypervirulence.
Although this result was contrary to our hypothesis, we assumed that MP
exposed E. piscicida could be escaped the host’s immune system at the
beginning stage of infection, then restores its virulence factors without
pollutants in the host. This study imply that pollutants inflow into the
aquatic environment is able to influence pathogenesis mechanisms of
pathogens.
Keywords : Edwardsiella piscicida, microplastic, pathogenesis
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Rapid Identification is an Answer for the Efficient
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The incidence of Vancomycin_Resistant_Enterococci (VRE), as a major
cause of nosocomical infections, has become an issue of worldwide
concern since vancomycin has hitherto been considered as the last line
of defense again this pathogen. The numbers of VRE infections have
increased rapidly since their first appearance in the 1980s. In 2017, VRE
caused more than 54,500 infections among hospitalized patients and
resulted in almost 10% mortality in USA. Possible spread of the antibiotic
resistance determinants via horizontal gene transfer to beneficial
bacterial strains can be a real scenario. On the other hand, timely detection
of VRE in patients with bacterial infections can be a critical factor in
decision on an antibiotic treatment. However, with current diagnostic
methods, the detection may take more than 24 hours. Taking into
consideration the importance of early diagnosis of VRE caused
infections, an urgent need exists for the rapid, sensitive, specific
detection of this kind of microorganism. The Fluorescent_In_
Situ_Hybridization with Flow_Cytometry (FISH-FLOW) approach
4
provides the potential to detect and quantify from 10 bacterial cells and
to target a specific gene at the same time in a single sample of which the
results can be obtained in a matter of hours. For this research, 6 different
VRE strains were differentiated by RAPD-PCR, identified by
16S_rRNA partial sequencing and shown to be positive for vanA and
vanB genes by PCR and also for virulence genes associated with
enterococci. For identification of VRE by FISH-FLOW we designed
PNA (peptide nucleic acid) probes specific for the genus Enterococcus
and for the vanA resistance gene. The obtained results indicate that the
designed PNA specific probes can be used to detect and quantify VRE
strains in mixed bacterial populations. The obtained FISH-FLOW
results were validated by standard microbiological techniques and the
behavior of the studied VRE strains evaluated in the presence of growth
limiting factors. The results suggest that not all cells in the population
of a resistant strain contain or express the resistance gene under antibiotic
free conditions. The results show that FISH-FLOW can be regarded as
a rapid and reliable way for detection of VRE strains and can be developed
in the future as an approach for clinical diagnosis.
Keywords : Vancomycin Resistant Enterococci (VRE), Fluorescent In
situ Situ Hybridization with Flow cytometry (FISH-FLOW), rapid
diagnostic
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