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Research Center for Zoonosis Control
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Division of Bioinformatics (DC2)
Research Center for Zoonosis Control

Kiyeon KIM
Student Life

APicture 1. After Nagasaki forum

It has been one year and half exactly. | can still
remember the first day | arrived here and exchanged
greetings like it was yesterday. How time flies!!
During this “fast” period | could focus on my study
with active support from the Leading Program. I'd
like to briefly share my experience in the Leading

Program.

At first | want to mention the “Progress report”. | think
this is the most unique part of the program, which is
presenting our on-going projects in front of all PhD
course students and then having a discussion. By
sharing my result and progress, | can easily get
advice and useful comments from preceding students
who had relevance to my topic. Normally | can get lots
of comments and information from discussion with
my advisor and colleague-students whose main
concern is bioinformatics. But, by this “Progress
report”, | can get fresh and unexpected comments
from various views of different scientific fields that |
am not familiar with. This absolutely helped my

studying.

News Letter vol.4

Secondly, | have to comment about financial support
for my research activities. My previous major for
master’s degree was bacteriology, which is totally
different from my present field, bioinformatics. So,
sometimes | had difficulty in understanding some
topics and approaching the problems with totally
different knowledge using epidemic modeling. Of
course exchanging a Q&A mail with other experts is
effective, but not enough. So, | decided to go on a
business trip to the University of Tokyo for ten days
and | had a chance to consult with a professor who
gave me a hint to work out my problem. Thanks to
this business trip | can keep progressing on my topic.

Also the Leading Program supports attending forums
to present my research. Recently | attended Young
Researchers Forum on Infectious Disease in Nagasaki,
2014. During the forum | could meet many students
and make meaningful discussions, and | hope to see

them next year.

Thirdly, the Leading Program encourages students to

experience overseas activities to be an expert

APicture 2. In front of WPRO in the Philippines

APicture 3. Working on programming

supporting “One Health” of the world in the future.
As a part of this program, | had a chance to visit the
Western Pacific Regional Office (WPRO) of WHO in
the Philippines recently. It was only a four-day
business trip with two days observing but it was
enough time to apprehend the difference between
academic-field epidemiology and practical
epidemiology. Also these experiences encouraged me
to study more and more and more... On the spot
study—what | am interested in—is a great chance to
have a preliminary experience and prepare a future

career.

| still have at least two more chances to have external
experience—overseas internship and
collaboration/field epidemiology. My first one year
and half experience in this program makes me expect
a lot from the remaining two years and half and after

graduation.

N
APictur
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Morphological analysis of duodenojejunal flexure
formation in mice

1 54

Roles of C1g/TNF related proteins in bovine mammary
gland development and mastitis

Vi B

Mechanism of action of alpha2-adrenoceptor agonists
on spinal cord

FE EE
The proliferative ability of mature brown adipocytes
and its regulation

ENAR T TH—

Role of adiponectin in the regulation of obesity
associated HMGB1 induced inflammation

6 Eh BHl

Epidemiological research of Borreria miyamotoi in
Hokkaido

7 8%

Effects of hyaluronic acid on canine chondrocytes in
low density nutrients

fEEI=3= DC1

&{b##= DC1

FIEPH= DC1

&{bF#= DC1

H{E¥H= DC2

= DC1

BAENTIZEH=E DC2
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KBS BERIBETTFBRIARI—HR. ALV BROERRE.
t#Ll 2

Expression and function of Toll-like receptors in colonic
epithelial cells of canine inflammatory colorectal polyps

EERBZFHE DC2

IIM1IT V17 YT+ BMPHE DC1

Fate and toxicity of emerging contaminants: Pharmaceuticals and
Personal Care Products, their toxicological effects on the environment
and animals, and quantification of neonicotinoids in human urine

AR B

Elucidation of the relationship between spindle
assembly checkpoint and cellular radiosensitivity

R EE= DC1

2RI KT HLA

Risk assessment of the combustion origin chemicals; Determination
of concentrations and profiles of Polycyclic Aromatic Hydrocarbons
metabolites (OH-PAHSs) and bio-marker for cancer risk

SFH= DC1

AR+ T

Podocyte injury in murine glomerulonephritis
-contribution of Toll-like receptor

MRSIZEE DC2

RE DR

Strain-dependent enhancement by estradiol of male
odor-induced c-Fos expression in female accessory
olfactory bulb

HIEPHE= DC2

11 BRSL

Bovine immunoinhibitory receptors: novel therapeutic
targets for paratuberculosis in cattle

REUEFHE=E DC2

F i

H#+ &0 MEYEH= DC2

N-terminal domain of the non-structural protein NS4B
of classical swine fever virus contributes to the
pathogenicity in pigs by modulating the viral replication

XE RE
Vitamin D status and disease progression in canine
chronic mitral valvular heart disease

EERTIZHE=E DC2

XH FEin
The relationship between antral follicle counts and
quality of oocytes in cattle

S HTI

Involvement of astrocytes in neuropathogenesis of
prion diseases

vy U7

Attempts to establish therapeutic model for prion
diseases - application of cell therapy -

STEFH=E DC2

EE/REFHE DCI

ElEREFH=E DCI

ISy B—VNYFIT AT RBEDC]

A large-scale analysis of interspecies transmission of
influenza A viruses in pigs

Ll E

Antibody-dependent enhancement of Ebola virus
infection: Contribution to antigen-capturing and
requirement of host signalling pathways?

IO &2

Impact of amino acid substitution in GyrA on the
activity of Mycobacterium leprae DNA gyrase

EB#EZEFT DC1

N1F)Y—28EF DC1

T
St War)
P T ]

L ¥3>
Inferring the population structure of influenza A viruses
with Tajima’s D and its application to global surveillance

NMAL 743717 A8 DC2

7—EY PAFYYT ESITN IS AUY—2EFI DC2

Epidemiological study of leptospirosis among water
buffalo (Bubalus bubalis) in the Philippines

NS—21 AO0RS—=a SMYHE DC2

Pyrene metabolism in three freshwater turtle species
and expression of turtle Cytochrome P450 enzymes in
Saccharomyces Cerevisiae

FB/NAR ARI—T7 BEEYFHE DC2

Molecular investigations on tick-borne pathogens in
Hokkaido wildlife

B F4
Mechanisms for the acquisition of high pathogenicity
by avian influenza viruses

ERREFEFI DC2

FuLll 5

Characterization of the envelope glycoprotein of a
novel filovirus, Lloviu virus

EZEFEFT DC2

SR> AT7I1 N1 A1) —AERFT DC3

Amino acid substitutions in GyrA affects quinolone
resistance in Salmonella Typhimurium

VFS9 FH2TIToAITY
Impact of mutations in DNA gyrase genes on quinolone
resistance Campylobacter jejuni

NAF1)Y—2Z8EEF DC3
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@% & Physiological Function of Hydrogen Sulfide
and its Product Polysulfide
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The relatively high concentrations of endogenous
sulfide in the mammalian brain were measured in
1989, suggesting that hydrogen sulfide (HzS) might
have a physiological function. In 1996, we
demonstrated that cystathionine B8-synthase (CBS) is
a HzS producing enzyme in the brain and that H=S
facilitates the induction of hippocampal long-term
potentiation (LTP), a synaptic model of memory, by
enhancing the activity of N-methyl D-aspartate
(NMDA) receptors. The following year we
demonstrated that another HzS producing enzyme,
cystathionine r-lyase (CSE) is found in tissues
including vasculature and that H=S relaxes them.
Based on these observations, we proposed that HzS is
a neuromodulator and a smooth muscle relaxant. In
addition to the function as a signaling molecule, we
and others found a cytoprotective effect of this
molecule; HzS protects neurons from oxidative stress.
This finding led to the identification of the protection
of various organs including the heart, pancreas,
retina, and the kidney against ischemia-reperfusion

News Letter vol.4

injury. We recently found a novel pathway to produce
Hz=S from D-cysteine, a negative control. D-Amino acid
oxidase (DAQ) metabolizes D-cysteine to an achiral a
-keto acid, 3-mercaptopyruvate (3MP), which is
further metabolized to H2S by 3-mercaptopyruvate
sulfurtransferase (3MST). This pathway is mainly
localized in the cerebellum and the kidney. The
production of HzS from D-cysteine is 80 times more
efficient than that from L-cysteine in the kidney, and
the administration of D-cysteine to mice ameliorates
renal ischemia-reperfusion injury more effectively than
L-cysteine. These results show a therapeutic potential
of D-cysteine to the renal diseases and even to the
kidney transplantation. Our recent contribution is the
discovery of HzS-derived polysulfides, which exist in
the brain and activate transient receptor potential
ankyrin-1 (TRPAT) channels 300 times more potently
than H2S. TRPA1 channels mediate the sensory
transduction and respond to a variety of stimuli,
including cold temperature, pungent compounds and
environmental irritants, but its endogenous ligand has
not been identified. The production of HzS and the
physiological function of H2S and polysulfides will be

discussed.

ABEORT

B &b E Gk

Q. The question is about the distribution of substrate,
D-cysteine. Is there endogenous D-cysteine?

A. So far we can't find endogenous D-cysteine. We are
now looking for some enzymes to change
L-cysteine to D-cysteine. One that we tried is serine
racemase. Serine is just different from cysteine in
-OH or -SH. So, we expected there was chiral

change by this enzyme. But, there was no such
reaction. Now, we are trying to purify other

enzymes.

Q. I want to ask about the difference between
hydrogen sulfide and polysulfide. You said that
polysulfide can activate TRPAT more potently than
hydrogen sulfide. Regarding other targets, such as
NMDA receptor, dose polysulfide also have a
potent effect on these channels? And if so, do we
have to think mechanism of LTP by H2S may be
due to polysulfide?

A. It is possible. | think that mechanism of TRPAT
activation is related to cysteine residue. Polysulfide
easily makes S-S bond with cysteine residue. So, it
may cause conformational change of these

channels.

L . .
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The concept of One Health promotes the integration
of medical sciences (human and veterinary) and
applies this knowledge to support the maintenance of
healthy global ecosystems. This creates demand for
combined expertise in the natural, information,
computational and social sciences, and requires
collaborative, multi-institutional and interdisciplinary
approaches. However, these well-intentioned efforts
can generate challenges of their own. Interdisciplinary
work is, in effect, cross cultural since each field has its
own organizational methods of communication,
data-sharing and review for validity of results. Yet,
few interdisciplinary research efforts recognize and
plan for these types of challenges which may
threaten a positive outcome. This special lecture will
highlight examples of tools and processes from

News Letter vol.4

different "sciences” that may be helpful in the
development and implementation of successful One
Health projects.

_____________________________________________
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