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Enhancement of Immune Activation Effect of GRAS
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Tumor Necrosis Factor(TNF)- α and Interferon(IFN)-β are types of
cytokine, proteins secreted by cells to transmit signals between immune
cells or regulate immune responses. TNF- α causes infection, inhibits
tumor production and virus replication, induces cell self-destruction of
tumor cells. IFN-β acts on the cells themselves and the cells around them,
increasing their resistance to viral infection. In other words, these two
cytokines can be considered to have the properties of immune activation.
The halophilic bacillus strain derived from salted fish is Generally
Recognized As Safe(GRAS), which is known to have many effects. We
conducted an experiment to see if any of these effects had immune
activation functions. Microbial culture supernatant was treated in
RAW264.7 cell line(TIB-71), the macrophage of the mouse. And the
secretion of TNF-α and IFN-β was measured using an enzyme-linked
immunosorbent assay (ELISA).
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Oral administration of poly-gamma glutamic acid (γ-PGA), a safe and
edible biomaterial, was previously reported to induce antitumor
immunity but the underlying mechanisms of mucosal immunity induced
by γ-PGA have not been displayed yet. Here we investigate the potential
effect of γ-PGA on mucosal immunity to induce antitumor effects. A
fluorescent dye-conjugated γ-PGA was orally administered in the mice
and observed robustly the inside of intestinal epithelial cells and the
dendritic cells (DCs) of the mesenteric lymph node (MLN) after 1 and
4 h post-treatment, respectively. After daily oral administration of γ
-PGA, the levels of IL-1α and chemokines increased in the intestine on
day 2 post-treatment. The significantly higher activations of
CD103+CD11b+ DCs were also observed in the intestinal lamina propria
(LP) on days 3 to 5 post-treatment than on day 0, and the DCs induced
cytotoxic T lymphocyte (CTL) activity in vitro. Importantly, the
activation of OVA-specific CD8+ CTLs located in LP and MLN was
significantly increased in mice administered with OVA plus γ-PGA than
OVA only. In a B16mOVA murine cancer model, OVA plus γ-PGA group
suppressed tumor growth and enhanced survival rate, showing the
+
+
increases of CD103 CD11b DC and CTL activity compared with OVA
only group. Taken together, these results suggest that orally administered
γ-PGA is localized in intestinal epithelial cells and facilitates the
+
+
activations of CD103 CD11b DCs and CTLs in the intestine, thereby
leading to antitumor immunity.
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Suitable specimen transportation with the most appropriate medical
device from collection site to the laboratory is essential for accurate
laboratory diagnostics. We have evaluated transportation of live bacteria
or virus using CTMTM Kit (Clinical Virus Transportation Medium Kit),
and CTMTM-Advance Kit for the transportation of inactivated bacteria
or virus. Medium formulation of CTMTM-Advance Kit is quite different
to lyse cells and stabilize nucleic acids for extended period of time.
Viruses such as PhiX174, Enterovirus, AIV, HSV-1 and Mycoplasma
pneumoniae used in this study are from official institutes and certified.
Samples were incubated for 0, 24, 48 hours at either 4℃ or room
temperature, 20~25℃ followed by each assay method, quantitative
Polymerase Chain Reaction and Enzyme Linked Immunosorbent Assay
(ELISA) method. We did recovery studies using CTMTM Kit to determine
the ability of the products to maintain viability of various strains of
viruses. CTMTM-Advance Kit retain nucleic acid in the transport medium
under different storage conditions and does not inhibit PCR reaction with
high efficacy. The test procedures for quality control are based upon the
quality control methods described in CLSI M40-A2 and others.
Keywords : CTM-Advance Kit, Virus Transportation Medium, inactivated
organism
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Oral Administration of Poly-γ-Glutamic Acid Increases Activation
of Intestinal CD103+CD11b+ Dendritic Cells and Cytotoxic T
Lymphocytes Leading to Antitumor Immunity

Keywords : Poly-gamma-glutamic Acid, mucosal immunity, antitumor
immunity
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Influenza pandemic and epidemic result in substantial morbidity and
mortality in humans. Vaccination is the most effective way to prevent
influenza virus infection but current influenza vaccines must be updated
annually because of antigenic shift and drift of influenza viruses. In this
study, we cloned the conserved regions of influenza A virus, extracellular
domain of matrix protein 2 (M2e), hemagglutinin 2 (HA2) and
nucleoprotein (NP) to induce heterosubtypic cross-reactivity and we
used fusion (M2e-HA2-NP) protein expressed in E.coli as a vaccine
antigen. In mice experiments, fusion protein (15 ㎍) provided 100%
protection against A/Puerto Rico/8/1934 (H1N1; PR8) or A/California/04/09
(pH1N1; CA04) and 80% protection against H3N2 (a reassortant virus
carrying HA and NA genes of A/Hong Kong/1/68). To spare dose of
vaccine antigen, we used γ-PGA/Alum as adjuvant and low dose (1 or
5 mg) of fusion protein adjuvanted with γ-PGA/Alum provided the
similar level of protection against H1N1, pH1N1 and H3N2 challenges,
comparable to 15 ㎍ of fusion protein. In mice, vaccine efficacy and
protection against heterologous influenza viruses were significantly
enhanced in γ-PGA/Alum-adjuvanted fusion protein group compared
with fusion alone or alum-adjuvanted fusion protein groups. Collectively,
γ-PGA/Alum-adjuvanted fusion protein may be a promising vaccine
candidate inducing heterosubtypic cross-reactivity.

Oral Administration of Poly-Gamma-Glutamic Acid Significantly
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The conventional prophylactic vaccines for human papillomavirus
(HPV) efficiently prevent infection with high-risk HPV types, but they
do not promote the therapeutic effects against cervical cancer. Previously
we developed HPV16 E7-expressing Lactobacillus casei (L.casei-E7)
as a therapeutic vaccine candidate for cervical cancer, which induces
antitumor therapeutic effects in a TC-1 murine cancer model. To improve
the therapeutic effect of L.casei-E7, we performed co-treatment with
poly-gamma-glutamic acid (γ-PGA), a safe and edible biomaterial
naturally secreted by Bacillus subtilis. We investigated their synergistic
effect to improve antitumor efficacy in a murine cancer model. The
treatment with γ-PGA did not show in vitro cytotoxicity against TC-1
tumor cells; however, an enhanced innate immune response including
activation of dendritic cells was observed. Mice co-administered with
γ-PGA and L.casei-E7 showed significantly suppressed growth of TC-1
tumor cells and an increased survival rate in TC-1 mouse models
compared to those of mice vaccinated with L.casei-E7 alone. The
administration of γ-PGA markedly enhanced the activation of natural
killer (NK) cells but did not increase the E7-specific cytolytic activity
of CD8+ T lymphocytes in mice vaccinated with L.casei-E7. Overall, our
results suggest that oral administration of γ-PGA induces a synergistic
antitumor effect in combination with L.casei-E7.
Keywords : Poly-gamma-glutamic acid, adjuvant, HPV16 E7
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Leuconostoc citreum LC Isolated from Kimchi Alleviates
Development of Graft-Versus-Host Disease

A Comparison of Complete Blood Count and Serum Chemistry in
Healthy Dogs by Breeds and Age
*

As the relationship between humans and dogs has been getting closer,
dogs are no longer "pets", but a part of the family. Blood analysis can
give an overview of health state and predict a wide range of disease.
However, there is a lack of research on the blood analysis differences
and characteristics by dog breeds and age. The aim of this study was to
establish blood reference ranges by breed and age. Blood samples were
collected from 22 healthy non-spayed male and female dogs, kept under
the same conditions(2 dashshund, 7 maltese, 3 chihuahua, 8 poodle and
2 bulldog). The blood samples were analyzed using the ADVIA 2120I.
Both complete blood count (CBC) and serum chemistry results showed
no significant differences between the breeds. To observe the differences
with age, maltese dogs were divided into three groups according to age
(≤1 year, 2 to 3 years and ≥4 years group). For the result, alkaline
phosphatase (ALP) associated with bone growth significantly decreased
with age, which is in accordance with a previous study. These results can
be used as a basic information for setting a specific reference range
according to dog breeds and age. Moreover, our study could offer the
possibility of customized treatment to prevent or diagnose disease for
dogs. However, the experimental groupused for this study was small and
further studies are needed with a larger number of individuals and with
different age groups.
Keywords : Complete blood count, serum chemistry, healthy dogs
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Recipients of allogeneic haematopoietic stem cell transplants (HSCT)
can cause the serious complications including graft-versus-host disease
(GVHD), in which host tissues are damaged by immunological attack
of transplanted cells. Leuconostoc citreum LC is a gram-positive lactic
acid bacterium isolated from kimchi. In this study, we investigated the
ameliorative effect of LC on the development of GVHD following
HSCT. Co-culture assay of dendritic cells (DCs) with allogeneic T cells
was used to determine the in vitro effect of LC. The alloreactive T cells
cocultured with LC-treated DCs significantly reduced IL-4 and
IFN-gamma production, and increased IL-10 production. In a murine
model of acute GVHD, oral administration of Leu. citreum LC before
transplantation prolonged overall survival rate and attenuated the
clinical symptoms of GVHD compared with the PBS-administered
+
+
group. The donor-derived CD4 and CD8 T cell infiltration and the
production of Th1/2 cytokines (IFN-gamma and IL-4) in spleen were
decreased by LC treatment. Moreover, the intake of Leu. citreum LC
+
+
increased the proportion of CD4 Foxp3 regulatory T cells (Tregs),
suggesting that LC treatment helps proper immune reconstitution and
achieves a lower incidence of GVHD by inducing the donor-derived
Tregs expansion. In conclusion, the oral administration of Leu. citreum
LC isolated from kimchi ameliorated GVHD symptoms by suppressing
Th2 immune responses and inducing Treg of donor derived T cells.These
results suggest that Leu. citreum LC may be applicable as a probiotic for
the prevention and amelioration of GVHD.
Keywords : Kimchi, Leuconostoc citreum, graft-versus-host disease
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Deinococcus radiodurans is an extremely resistant bacteria against
extracellular stress such as ionizing radiation, UV radiation, desiccation,
and oxidizing agents, based on the unique physiological functions and
structure of cellular constituents. Although, D. radiodurans has been
reported to reside on various human tissues with non-harmful effect and
is recognized as a member of human microbiota, its interactive role in
defense against pathogenic infection and infectious diseases has not been
studied yet. In this study, we demonstrated that D. radiodurans whole
cell and culture supernatant inhibited biofilm formation of Staphylococcus
aureus, but this inhibitory effect was attenuated in ∆dra0033, an
exopolysaccharide deficient strain. Moreover, purified D. radiodurans
exopolysaccharide (DeinoPol), but not cell wall fraction (DeinoWall)
and cell membrane fraction (DeinoMem) potently inhibited biofilm
formation of S. aureus in a dose-dependent manner without affecting the
bacterial growth. DeinoPol also inhibited biofilm formation of S. aureus
clinical isolates, including a methicillin-resistant strain. Remarkably,
DeinoPol not only interfered with S. aureus biofilm formation, but it also
disrupted a pre-existing biofilm. The mechanism studies showed that the
gene expression of ica-operon, which is responsible for the production
of poly-N-acetylglucosamine, a major component for S. aureus biofilm
formation was suppressed by DeinoPol. In addition, DeinoPol increases
susceptibility of biofilm to antibiotics and macrophages. In conclusion,
this study suggests that DeinoPol is a major molecule in D. radiodurans
responsible for inhibition of S. aureus biofilm formation and therefore
could be applied for preventing and/or treating infectious diseases
caused by S. aureus bioiflm.
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The most widely used influenza vaccines are prepared by chemical
inactivation. However, chemical, especially formalin, treatment-induced
modifications of the antigenic structure of the virus are frequently
associated with adverse effects including low efficacy of protection,
unexpected immune responses, or exacerbation of disease. Gamma-irradiation
was suggested as an alternative influenza virus inactivation method due
to its great features of completely inactivating virus while not damaging
the structures of protein antigens, and cross-protective ability against
heterologous strains. However, immunological features of gamma
radiation-inactivated influenza vaccine have not been fully understood.
In this study, we aimed to investigate the humoral and cellular immune
responses of gamma radiation-inactivated influenza vaccine. The
gamma irradiation-inactivated influenza vaccine (RADVAXFluA) showed
complete viral inactivation but retained normal viral structure with
functional activities of viral protein antigens. Intranasal immunization
of RADVAXFluA provided better protection against influenza virus
infection than formalin-inactivated influenza virus (FIV) in mice.
RADVAXFluA greatly enhanced production of virus-specific serum IgG
and alveolar mucosal IgA, which effectively neutralized HA (hemagglutinin)
and NA (neuraminidase) activities, and blocked viral binding to the cells,
respectively. Further analysis of IgG subclasses showed RADVAXFluAimmunized sera had higher levels of IgG1 and IgG2a than those of
FIV-immunized sera. In addition, analysis of cellular immunity found
RADVAXFluA induced strong dendritic cells (DC) activation resulting
+
in higher DC-mediated activation of CD8 T cells than FIV. The results
support improved immunogenicity by RADVAXFluA.
Keywords : Influenza virus, Gamma-irradiation, inactivated vaccine

Keywords : Deinococcus radiodurans, Exopolysaccharide, Staphylococcal
biofilm

460

J-10

J-12
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Translocation of the SARS Coronavirus Helicase nsP13 in the
Unwinding of Duplex RNA
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Severe acute respiratory syndrome coronavirus nonstructural protein 13
(SCV nsP13), a superfamily 1 helicase, plays a central role in viral RNA
replication through the unwinding of duplex RNA and DNA with a 5′
single-stranded tail in a 5′ to 3′ direction. Despite its putative role in viral
RNA replication, nsP13 readily unwinds duplex DNA by cooperative
translocation. Herein, nsP13 exhibited different characteristics in
duplex RNA unwinding than that in duplex DNA. nsP13 showed very
poor processivity on duplex RNA compared with that on duplex DNA.
More importantly, nsP13 inefficiently unwinds duplex RNA by
increasing the 5′-ss tail length. As the concentration of nsP13 increased,
the amount of unwound duplex DNA increased and that of unwound
duplex RNA decreased. The accumulation of duplex RNA/nsP13
complexes increased as the concentration of nsP13 increased. An
increased ATP concentration in the unwinding of duplex RNA relieved
the decrease in duplex RNA unwinding. Thus, nsP13 has a strong affinity
for duplex RNA as a substrate for the unwinding reaction, which requires
increased ATPs to processively unwind duplex RNA. Our results suggest
that duplex RNA is a preferred substrate for the helicase activity of nsP13
than duplex DNA at high ATP concentrations.
Keywords : Severe Acute Respiratory Syndrom Coronavirus, Helicase
nsP13, duplex RNA unwinding
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Emerging influenza viruses pose an extreme global risk to human health,
resulting in an urgent need for effective vaccination against influenza
infection. Adjuvants are vital components that can improve vaccine
efficacy, yet only a few adjuvants have been licensed in human vaccines.
Here we investigate the adjuvant effects of Escherichia coli-produced
monophosphoryl lipid A (MPL), named EcML, in enhancing the
immunogenicity and efficacy of an influenza vaccine. Similar to MPL,
EcML activated dendritic cells and enhanced the antigen processing of
cells in vitro. Using ovalbumin (OVA) as a model antigen, EcML
increased OVA-specific antibody production, cytotoxic T lymphocyte
(CTL) activity. The safety of EcML was demonstrated as being similar
to that of MPL by showing not significant in vitro cell cytotoxicity but
transient systemic inflammatory responses within 24 h in OVA
immunized mice. Importantly, mice vaccinated with pandemic H1N1
(pH1N1) vaccine antigen, combined with EcML, were fully protected
from pH1N1 virus infection by enhanced influenza-specific antibody
titers, hemagglutination inhibition titers, and IFN-γ- secreting cells.
Taken together, our results strongly suggest that EcML might be a
promising vaccine adjuvant for preventing influenza virus infection.
Keywords : Adjuvant, influenza vaccine, vaccine efficacy
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Influenza virus infection make a threat to global public health with severe
morbidity and mortality worldwide. Elderly population increase higher
influenza-related deaths and hospitalizations than health and young
population. Moreover, the number of aging population is increasing in
worldwide. Influenza vaccines have to improve for protection of elderly
persons against influenza virus. Use of adjuvants is good strategy for
improving protective efficacy of vaccines. Complex of poly-γ-glutamic
acid (γ-PGA) and alum, called PGA/Alum, adjuvant reported increase
of protective vaccine efficacy in young mice. In this research, we
investigated whether PGA/Alum can induce protective efficacy of
pandemic H1N1(pH1N1) split influenza vaccine in aged mice. 18
month-old C57BL/6 mice were intramuscularly immunized with
pH1N1 split influenza vaccine combined with or without γ-PGA, Alum,
and PGA/Alum. After vaccination, aged mice were infected
homologous influenza virus. Vaccine-PGA/Alum groups substantially
enhanced protective efficacy against homologous influenza virus, with
quick virus clearance inlung. In perspective of immune mechanism,
PGA/Alum enhanced virus specific IFN-γ producing splenocytes and
increased production of vaccine specific antibodies capable of
neutralization. These results indicate that PGA/Alum enhances vaccine
efficacy on aged mice and may be a good vaccine adjuvants for
immune-suppressive elderly population.

The lateral flow immunoassay (LF-immunoassay) has been widely used
for point-of-care (POC) tests during medical diagnosis. During capillary
flow through the test strip, the colored signal bands are produced by
antigen-antibody interactions. Recently, highly sensitive strip tests with
fluorescent and chemiluminescent signal bands have been reported by
using an antibody labeled with an enzyme called horseradish peroxidase
(HRP). However, HRP is known to be sensitive to the reaction
temperature and storage conditions. In this work, thermostable Pt
nanoparticles were developed for the chemiluminescence reaction with
luminol. The Pt nanoparticles were synthesized by citrate reduction
method [1], and the peroxidase activity of Pt nanoparticles was optimized
by adjusting reaction conditions. The peroxidase activity was estimated
by using Michaelis-Menten kinetics model with TMB as a chromogenic
substrate. The kinetics parameters of KM and Vmax were calculated and
compared with horseradish peroxidase (HRP). The thermal stability of
the Pt nanoparticles was compared with horseradish peroxidase (HRP)
according to the storage temperature and long-term storage period. The
feasibility of lateral flow immunoassay with a chemiluminescent signal
band was demonstrated by the detection of human chorionic gonadotropin
(hCG) as a model analyte, and the sensitivity was determined to be
improved by as much as 1000-fold compared to the conventional rapid
test based on colored gold-colloids.

Keywords : Aging, influenza virus, vaccine adjuvant
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Sensitive Chemiluminescence Lateral Flow Immunoassay Using
Thermally Stable Platinum (Pt) Nanoparticles with Peroxidase Activity
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The global emergence and spread of carbapenemase producing
Enterobacteriaceae (CPE) has become an important issue in public
health. Oxacillinase was rarely detected compared to other carbapenemases
and thus the importance was underestimated, but the number of detection
is recently increasing. In this study, we aimed to isolate the OXA-48-like
carbapenemase producing Enterobacteriaceae collected from hospitals
in Busan, and investigated the antimicrobial susceptibility pattern and
molecular epidemiology by pulsed field gel electrophoresis (PFGE). We
collected 2,359 strains of Enterobacteriaceae from January 2018 to June
2019. Conventional PCR and DNA sequencing were performed to
identify the cabapenemase genotype, and a total of 9 strains including
8 strains of Escherichia coli and 1 strain of Klebsiella pneumoniae had
OXA-48-like carbapenemase genes. And the strains carring OXA-48-like
carbapenemase genes were 4 strains of OXA-48, 2 strains of OXA-181,
2 strains of OXA-181/NDM (New Delhi metallo-β-lactamase)-5, and
1 strain of OXA-181 /NDM-1. In the antimicrobial susceptibility test for
carbapenem agents including imipenem, ertapenem, meropenem and
doripenem, 7 strains were resistant and 2 strains were intermediate. The
resistance rates of carbapenems were ertapenem 77.8%, meropenem
55.6%, imipenem and doripenem 44.4% for each. As a result of
antimicrobial susceptibility to 8 antimicrobial calsses except carbapenem,
all 9 strains were resistant to penicillins and β-lactams, and the K.
pneumoniae was resistant to all tested antimicrobials. Analysis of PFGE
patterns of 9 strains showed 63.5% similarity, and divided into 4 cluster
based on 80% similarity. 4 strains of E. coli with OXA-181 showed 100%
similarity regardless of whether they had NDM gene.
Keywords : OXA-48-like, carbapenemase
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Liposomes has been investigated as vaccine adjuvants over the last few
decades. We developed a liposome-based adjuvant system CIA09,
which is composed of cationic liposomes (LP) and the TLR4 agonist
de-O-acylated lipooligosaccharide (dLOS), and demonstrated that
CIA09 significantly promoted both antibody and cellular immune
responses to several vaccine antigens. In this study, we compared the
adjuvant activity of LP formulations containing dLOS, CpG oligonucleotides
or both. The in vitro immune stimulating activity of the adjuvant
formulations was assessed on mouse DCs, and their in vivo adjuvant
activities were evaluated in mice using VZV gE antigen. Both LP
formulations containing either dLOS or CpG promoted cytokine
secretion and cellular antigen uptake. Serum antibody titers to gE antigen
of the mice given the two adjuvanted vaccines were similar but CMI
response was higher in the animals given the vaccine adjuvanted with
CpG-LP formulation. Addition of QS-21 to the LP formulations further
+
increased CMI response, particularly polyfunctional CD4 T cell
response. The results obtained in this study suggest that an LP formulation
containing CpG is better than that containing dLOS in enhancing CMI
response to VZV gE antigen.
Keywords : Cationic liposome, adjuvant formulation, TLR agonist
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Th17 cells are a subset of T cells that are implicated in a wide range of
autoimmune diseases, including psoriasis, rheumatoid arthritis, and
inflammatory bowel disease, which are partly mediated by the secretion
of interleukin (IL)-17, a proinflammatory cytokine. Retinoic acid-related
(RAR) orphan receptors (RORs) are a family of intranuclear
transcriptional factors that play critical roles in various tissues and cells,
including Th17 cells. In this study, a member of the ROR family (hereby
called “T-alpha”) was utilized and modified to modulate the
transcriptional activity in Th17 cells. T-alpha can be delivered into the
nucleus of cells effectively in a dose-dependent and time-dependent
manner. It is able to suppress the secretion of IL-17 and inhibit
differentiation of naïve T cells into Th17 cells. The protein does not show
any toxicity, and did not influence the differentiation of other T cell
subsets, including Th1, Th2, and Treg cells. Nor did T-alpha affect the
signaling events for T cell activation, specifically CD69 and CD25
signaling. Additionally, in vivo experiments are underway and show
promise in mouse sepsis model. Therefore, T-alpha may be able to serve
as a therapeutic agent for Th17-mediated autoimmune diseases.
Keywords : T cell, Th17, inflammation
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While a few virions of hepatitis B virus (HBV) are sufficient to liver
infection in vivo, even a large quantity of virion is unable to enter into
hepatoma cells in vitro. To solve this paradox, we explored if humoral
milieu such as serum or culture media, and its constituents, and pH would
regulate the viral DNA and surface antigen expression of HBV in vitro.
The viral DNA and surface antigen expression of HBV are significantly
more stable in human serum than in mouse serum, and Dulbecco’s
Modified eagle Medium (DMEM). In line, the increase of anti-HBcAg
antibody in mouse serum, and DMEM implies that the virion was cleared
in non-host humoral milieu. Further, lipid analysis revealed higher levels
of lipids in human serum than those in mouse serum, and DMEM. Lipid
removal analysis showed the decreased level of HBV DNA and surface
antigen expression in human and mouse serum. In electrolytes analysis,
human serum contained lower level of potassium than mouse serum.
Last, on the viral DNA and surface antigen expression of HBV, the
alkalinity of DMEM was more effective than neutral pH. Collectively,
this study indicates that humoral milieu would regulate the viral DNA
and surface antigen expression of HBV in vitro.

Lysophosphatidylcholine (LPC) 16:0 has been known to be produced
by the action of proinflammatory phospholipase A2 on phosphatidylcholine(PC).
It has been reported that LPC stimulates monocytes, macrophages, and
T lymphocytes, and it also stimulates neutrophils to destroy ingested
bacteria by increasing the production of hydrogen peroxide. In sepsis
patients, the deactivation of neutrophils is known to occur, and they are
unable to produce adequate hydrogen peroxide to kill bacteria. The LPC
concentration in serum is lower in sepsis patients compared with that of
healthy controls. Typical diagnosis methods including LC-MS/MS and
immunoassays generally have a sensitivity and selectivity in the range
of 55-90%. These methods usually require the analysis time more than
4 min for LC MS/MS and 2 h for immunoassays. In this work,
MALDI-TOF MS based on a parylene-matrix chip was applied to the
quantitative analysis of LPC 16:0 for medical diagnosis of sepsis. In the
first step, MALDI-TOF mass spectra of sepsis patient sera were
compared with those of healthy controls to determine the significantly
different mass peaks that can be used as biomarkers of sepsis. The
selected mass peaks were identified to represent LPC 16:0 according to
LC-MS/MS analysis. Finally, MALDI-TOF MS based on the
parylene-matrix chip was applied to the medical diagnosis of sepsis by
using patient sera from those with severe sepsis, septic shock, or
pneumonia as well as healthy sera.
Keywords : Parylene-matrix chip, MALDI-TOF MS, sepsis

Keywords : HBV, viral DNA, virus-lipid interaction

J-19
The Crosstalk between ROS and NLRP3 in Hepatocellular
Carcinoma SK-Hep1
1,2

1,2*

1,2*

Poster Session

WonHyeok Choi , Hwan Hee Lee , Hyosun Cho
1
College of Pharmacy, Duksung Women`s University, Seoul 01369, Republic
of Korea, 2Innovative Drug Center, Duksung Women`s University, Seoul
01369, Republic of Korea

Inflammasomes are cytosolic multi-protein complexes associated with
an innate immune system against microbial infection as well as human
malignancies. However, recent studies reported that there is a positive
relationship between persistent inflammatory responses by inflammasomes
and cancer development. The ROS (reactive oxygen species) derived
from tumormicroenviroments has been shown to induce the activation
of NLRP3, one of key players in inflammasomes. In this study, we
investigated the interaction between ROS and NLRP3 in hepatocellular
carcinoma SK-Hep1. We constructed NLRP3-deficient SK-Hep1 using
CRIPSR-Cas9 and confirmed the lack of NLRP3 expression in q-PCR
as well as protein level. NLRP3-deficient SK-Hep1 showed decreased
cell growth and migration compared to NLRP3 expressing SK-Hep1.
We also found that the lack of NLRP3 expression SK-Hep1 resulted in
the reduction of TXNIP protein which is a key regulator of ROS
production. Subsequently, H2O2 treatment increased cell growth, cell
migration and the expression of TXNIP protein in NLRP3-expressing
SK-Hep1 whereas there was no positive effect on NLRP3-deficient
SK-Hep1. Taken together, our results suggest that the interaction
between NLRP3 and ROS system can be regulated by TXNIP protein.
Keywords : Inflammasome, HCC, ROS
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NK cell has a direct cytotoxic effect and produces immune activating
cytokines such as IFN-γ against cancer and virus-infected cells.
However, the dysfunction of NK cell has been recently reported in many
types of cancers, which seems to be facilitated by immune evading
mediators existed in tumor microenvironments. Nod-like receptors
(NLR) are known to induce the expression of proinflammatory cytokines
through pathogen-associated molecular patterns (PAMPs) or damage-associated
molecular patterns (DAMPs) recognition. The NLRP3 inflammasome
has been well studied but the role of NLRP3 was still under investigation
in context of tumor immune microenvironment. In this study, we found
that NK-92 cell shows a greater cytotoxicity toward non-invasive HCC
Hep3B than invasive HCC SK-Hep1, which correlated with increased
expression of NK activating receptors (NKp30 and NKG2D) in a
coculture with HCC. Interestingly, the expression of NLRP3 was
significantly upregulated in coculture from invasive HCC SK-Hep1
compared to non-invasive HCC Hep3B. The knock-down of NLRP3
expression in invasive SK-Hep1 using CRISPR-cas9 increased the
cytotoxic activity of NK-92 cell through upregulating the expressions
of NK cell activating receptors(NKG2D and NKp30) and signaling
molecules (PI3K/AKT axis) associated with a cytotoxic function.
Therefore, our study suggest that the NLRP3-deficient SK-Hep1
becomes more sensitive to the tumoricidal activity of NK cell.

A one-step immunoassay for influenza A virus detection was developed
using two different microbeads and a filter-inserted bottle. Two bead
types with diameters of 15 (capture bead) and 3 (detection bead) μm were
prepared to specifically detect influenza A virus. Anti-influenza A virus
antibodies were coated on both bead types, whereas urease was
immobilized only on the detection bead. An influenza A-positive sample
could form a sandwich complex with the capture and detection beads;
this complex would not pass through the filter, which had a controlled
pore size. As the detection bead was used at a limiting concentration,
it would be prevented from crossing the filter; thus, it would further react
with the substrate urea and consequently increase the pH. An influenza
A-negative sample would fail to form the sandwich complex in the
presence of the capture and detection beads. Accordingly, the detection
bead would pass through the filter into the urea buffer and increase the
pH. The pH change in the urease reaction could be quantitatively
measured by an indicator such as phenol red or using ion-selective
field-effect transistor (ISFET). This one-step immunoassay was used for
the detection of influenza A virus in real samples. The receiver operating
characteristic (ROC) plot analysis showed an area under the curve (AUC)
value of 0.931; the sensitivity and specificity of the assay was 80% and
90%, respectively, at a cutoff value of 0.9986. These results demonstrate
that the one-step immunoassay could increase the sensitivity of influenza
A virus detection in real samples.
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An impedometric biosensor for the diagnosis of bacterial contamination
of platelet was developed using antibodies against outer membrane
proteins (OMP) of gram-negative bacteria and antibodies against
lipoteichoic acid (LTA) on the outer membrane of gram-positive bacteria
from pig serum. The anti-OMP antibodies against gram-negative
bacteria were isolated from pig serum by sequential incubation with (1)
modified gram-negative bacteria named Clear Coli without lipopolysaccharide
(LPS) on the outer membrane and (2) gram-positive bacteria (Bacillus
subtilis) to filter away non-specifically bound proteins to ClearColi. The
anti-lipoteichoic acid (LTA) antibodies against gram-positive bacteria
were isolated from pig serum by sequential incubation with (1)
gram-positive bacteria (Bacillus subtilis) and (2) gram-negative bacteria
(BL21) to filter away non-specifically bound proteins to Bacillus
subtilis. The feasibility of isolated antibodies from pig serum against
gram-negative and gram-positive bacteria was demonstrated by flow
cytometry. Finally, the impedometric biosensor based on the isolated
antibodies from pig serum was demonstrated to detect the bacterial
contamination of platelet by gram-negative and gram-positive bacteria.
Keywords : Platelet, bacterial contamination, anti-LTA antibody
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During the COVID-19 era, better understanding fundamental virology
is reemphasized to prepare the next pandemic by researchers, because
it allows us to respond quickly for the expedited development of disease
models, diagnostics, therapeutics, and vaccines. Therefore, in order to
make national research and development planning for the post pandemic,
it is essential for the government and infectious disease-related agencies
to understand what we have done so far in virology. In this study, we
utilized the national scientific projects of major nations, and then adapted
the cluster analysis to find the answers. It may provide information to
establish the direction of future national R&D planning based on
understanding the status of R&D investment in terms of research fields.
The results showed that 3 major fields are divided and then segmented
into 14 research fields. In addition, research organization-the research
title-the scale of the research funding-the project period were presented
in terms of the suggested detailed R&D fields. Our study provided useful
information that necessary for benchmarking in terms of R&D fields may
be contributed to systematic, rapid and objective decision-making
between policy makers and experts in the relevant R&D fields.
Keywords : Virology, global R&D funds, national R&D planning
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