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Welcome Message from the Director

Hokkaido University has made enormous efforts in innovating its organizations and
improving its education and research systems to support the academic activities. “Graduate
School of Life Science (GSLS)” and “Faculty of Advanced Life Science (FALS)" were
founded as new interdisciplinary organizations in April 2006 in order for the university
to fuse outstanding scientist and staffs from many existing departments and institutes
under the concept of challenging the new education and research of life science. As the
core organization of research in FALS, our Frontier Research Center for Post-Genome
Science and Technology (Frontier-PST) also made its start in 2006. Over the passed
six years, our center has successfully achieved its contribution to the university in leading
the research and education of life science field. Aiming on a mid—term destination of the
“innovation project’ planned by Hokkaido University, Frontier- PST is now undertaking
its reconstruction and reinforcement for further improvement. The Frontier-PST has not
only a function of applied science center of GSLS, but also we have now made our restart
with the expectation to become a new research organization performing worldwide level
studies and creating advanced technologies in the near future.

Frontier-PST locates in the Hokkaido University Research & Business Park
(HUR&BP), and consists of 4 main hubs: They are “Biomedical science & Drug
discovery Hub", “Protein structure Hub”, “Bio-Imaging Hub” and “Biomics Hub . Full-
time staffs and collaborators, which come from other departments and institutes, are in
charge of their own operations. Our research interest is on understanding the phenomena
of life based on the studies of organic chemistry, biochemistry, molecular biology and
structural biology. Supporting by the advanced technologies including the NMR, mass
spectrograph, bioinformatics and bio-imaging system, we are studying the structure,
function and molecular mechanism of glycoconjugates, lipids, proteins and nucleic acids.
As the application of our research, we are conducting the development of new drugs,
materials for functional foods and the discovery of biomarkers for cancers and genetic
disorders. In particular, several national research projects including “Knowledge Cluster
Bio-S” (ended this year) and “Innovation COT program for Future Drug Discovery and
Medical Care” (entering in the second term), “National Project on Protein Structural and
Functional Analysis~ are currently running in our center. Great success with excellent
outcomes are being expected world-widely. Another achievement that I would like
to introduce is that SHIONOGI & CO., LTD., a pharmaceutical company has built its
medical research institute (Shionogi Innovation Center for Drug Discovery) adjacent to
Frontier-PST in 2008. Since then, a new type of collaboration between a private company
and a national university has been started. During this period, our researchers were
able to have valuable experiences to work and study “face to face” with their industrial
partners. As a consequence, it is now strongly expected to have new developments from
those major on-going research collaborations. Furthermore, a new research center named
“Platform for Research on Biofunctional Molecules” was opened in the HUR&BP in
2011. Cooperation among these different research centers, institutes and industrial private
companies in HDB&RP is becoming more and more important for the research and
education system in Hokkaido University.

Yasuyuki Igarashi Ph. D
Director of Frontier-PST
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What’s the“Frontier research of post-genome science and technology”

After the completion of human genome project, research in life science has reached a new stage so call
“Postgenome Era’. Supporting by the enormous genetic information, studies on analysis of the structure and
function of protein have been extensively carrying out during this period. In the meanwhile, researches in other
fields including glycoconjugate, lipid, bio-membrane, cell engineering, bio-informatics and nano-bioscince are
receiving their benefits from the progress of post-genome study, and started getting the spotlights. These research
fields can be newly defined as “Frontier Research for Post-Genome Science and Technology”, meaning the

researches that come next to the post-genome sequence.
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Principle of what Frontier-PST ought to be

1) Be the platform to promote the development of high technology and create more intellectual properties.
2) Be a bridge across academia and industry to contribute to the advancement of society.

3) Be a consortium to fuse individual scientist from discrete disciplines into new fields of scientific adventures.
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Chronology

2003 (H15)
in March
on July 9th

2004 (H16)
in February

2006 (H18)
on April 1 st
on May 29th

2007 (H19)
in May

2008 (H20)
on May 30th

2011 (H23)
in March 30th

: Construction (1st stage) of the Frontier-PST building started

: Ceremony to celebrate the completion of the Frontier-PST building
: Construction for 2nd stage of the Frontier-PST building started

: Inauguration of Frontier-PST

: Symposium to commemorate the inauguration of Frontier-PST
: Construction of Shionogi Innovation Center building started
: Opening ceremony of “Shionogi Innovation Center for Drug Discovery”

: Construction of Platform for Research on Biofunctional Molecules
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Highlights of the Frontier research center for Post-Genome Science and Technology

To accomplish the mission of Frontier-PST, university has gathered many of its outstanding scientists and staffs from all over
the campus into the research center. Four innovation hubs have been founded based on the scientific specialty of those researchers.
Frontier-PST also holds a supporting division that provides knowledge, facilities and human resource to bridge the basic science

and clinical research. Research interests of these organizations are briefly introduced as below.

Biomedical Science & Drug Discovery Hub:

+ Study on the mechanism of post-translational modifications and their application for
To elucidate the biological mechanism of the post-translational modification, many founding based on the research
focusing on the analysis of glycoconjugates and lipids has been successfully carried out by this group. As consequence
of the application of our discoveries, development of new drugs including therapeutic agents of glycoproteins and lipids,
antivirus agent and diagnostic methods for tumors and genetic disorders
« Application of chemical biology on drug discover and clinical diagnosis
Chemical biology stands on elucidating biological phenomena through chemistry. We are challenging to develop
automatic glycoconjugates synthesizer, influenza curative drug, and the novel chiroptical analysis for biomolecule in order

to understand the biological phenomena at a molecular level by means of chemistry.

Protein Structure Hub:

* Development of high throughput technologies for structural analysis of protein
Full automatic and intellectual systems for protein structure determination through crystallography or by NMR (nuclear
magnetic resonance) analysis are currently in study and development.
* Structural and functional analyses of proteins
Various proteins including regulation factors of the gene expression, proteins related in intercellular signal transduction

network or virulence factors of pathogenic bacteria etc.

Bio-Imaging Hub:

+ Creation and application of bio-imaging technologies
Photo techniques have been improved or re-created for imaging the organic organs, the isolated cells or even single
molecules. To apply these new high technologies on the research of life science, we are trying to develop a new bioimaging
system for studying the biological mechanism in a living body. In cooperation with the manufacturers, our research is
also bringing variations and activities to the education of Hokkaido University, and contributing to the international

collaboration.

Biomics Hub:

+ Study on functional networks for chromosome inheritance
To elucidate the mechanism of the chromosome inheritance, post-genomic integrated approaches including proteomics,
genomics and other biological technology are used for studying functional architectures of protein complexes, which relate
to the replication and kinetochore of human chromosome.
* Large scale, high throughput glycomics
A sophisticated method for glycan analyses based on a glycoblotting technique and MS (mass spectrometry) has been

established, and now applying for large and comprehensive glycomics of biological materials, e.g. serum and tissue biopsy.

Division for Supporting Basic Science & Industrial Cooperation:

* Production of gene-manipulated animals and cell culture system
We generate and provide genetically modified mice and various cell culture system including iPS cells to test and
develop useful methods for diagnosis and medical treatment of human diseases.
* Facilities for biomedical analysis and clinical trail
An animal facility, a radioisotope laboratory, molecular imaging laboratory and other equipment are available for various
medical tests. Furthermore, we also manage the collaboration between the Frontier-PST and medical school including

university hospital for translational research.
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Fig. A

(Field of Drug Discovery Research)

We are focusing on the Chemical Biology, a new
attracttive research field, which aiming to understanding
biological phenomena through chemistry. Life utilizes very
low energy interaction among biomolecules to maintain
macro phenomena such as recognition and reproduction.
We utilize chemical approach to elucidate the basic science
of the biomolecules, and the outcome-based study toward
drug discovery and diagnostic device. For example,
developments of an automatic glycoconjugate analyzer, an
automated glycoconjugate synthesizer, and mechanism-
based biomolecule probes, and its application for glyco
biomarker, glycoconjugate vaccine, novel drug lead, and
post-Tamiflu drugs etc. have been under investigation. In
addition, toward coming-of-age of sustainable society, we
are expanding our potential to Green Chemical Biology that
meets the harmony with the environment. High value added
applications of supercritical CO,, recyclable solid catalyst,
microwave irradiation, tailored enzymatic reaction, and

local bioresources, etc. have been developed.

(Fig)

A. Glycomics for biomarker discovery

B. Chemical glycomics

C. Cancer-Specific epitopes and antibody drugs

Fig. B
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(Sphingo-cluster)

Sphingolipids are ubiquitously distributed in eukaryotic
cell membrane. They are highly bioactive as signal
regulators and the fundamental structure of the membrane
microdomain. In our laboratory, we have studied
the metabolic mechanisms of sphingolipids, such as
sphingosine-1-phosphate (SIP), ceramide (Cer) and
sphingomyelin (SM). Recently, we are applying our basic
studies to the research on physiological and pathological
roles of sphingolipids.

In this year, we have investigated the functional role of
SMS2, one of the SM synthase (SMS), and Cer kinase
in obesity and fatty liver formation. Currently, we have
developed the pharmaceutical agent against metabolic
syndrome. Moreover, we found that SMS- and SMase-
regulated exosomes accelerated A amyloid formation and
degradation via uptake into microglia.

We have examined the involvement of exosomes in

development of Alzheimer’s disease.
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(Proteoglycan)

Proteoglycans have polysaccharide side chains, known
as glycosaminoglycans (GAGs), and are involved in a
variety of biological events. We demonstrated that the loss-
of-function mutation of glucuronyltransferase-I (GIcAT-I)
causes Larsen-like syndrome characterized by hereditary
joint dislocations and congenital heart defects, reflecting the
importance of the GAG side chains (Figs. A, B) [Baasanjav
et al., American Journal of Human Genetics, 89, 15-27,
20111].

Furthermore, we found that GAG side chains expressed
at cell surfaces are critically involved in a tumor metastasis.
Briefly, a Lewis lung carcinoma (LLC) -derived tumor cell
line with high metastatic potential expresses GAG chains
at cell surfaces, and exhibits the pulmonary metastasis
through the Receptor for Advanced Glycation End-
products (RAGE), which is a membrane protein and a
member of the immunoglobulin superfamily specifically
expressed in the lung (Figs. C, D) [Mizumoto et al.,
Journal of Biological Chemistry, in press]. RAGE has been
identified as the receptor for Advanced Glycation End-
products (AGE), which is non-enzymatically formed in
a pathological conditions such as diabetes, and involved
in the arteriosclerosis, inflammation, necrotic cell death,
tissue damage, fibrosis of various organs, and Alzheimer's
disease. Thus, GAGs in addition to RAGE will be noted in
the drug targets.

In the fiscal year of 2011, 11 original papers and 4 review
articles were published in international journals reporting
the results obtained by studies involved in the functions of
GAGs
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VCD exciton chirality method

(Molecular Chirality)

Molecular chirality is a fundamental property which
governs various biological phenomena, and is the
source of secondary and higher-order structures of
biomacromolecules. Our approach for understanding
biological systems is based on a detailed understanding
of molecular chiral properties. In contrast to proteins, the
conformation and topology of nucleic acids, carbohydrates
and lipids have not been extensively studied in current
biology. We have applied chiroptical spectroscopies such
as electronic circular dichroism and vibrational circular
dichroism to investigate the chiral structures of various
biomolecules, sometimes at an atomic level. Our first goal
is to understand and regulate the higher-order structures
of biomolecules, and to correlate such structures and
their biological functions, by using spectroscopy, organic
chemistry and biochemistry. Through our work we will
ultimately be able to create molecules that will contribute to
the world, such as medicines for cancer, infectious diseases
or metabolic syndrome.

Our major achievements this year involve the following:
the development of an analytical method for the structure of
sphingosines based on a chemoselective reaction; structural
determination of several natural products and bioactive
compounds; and the establishment of the VCD exciton
chirality method, which can determine the stereostructure

of molecules without theoretical calculation.

Computational approach

| p— VCD_I

high™ v [cm']  low

steroid Me, taxifolin

OAc

derivative _ Me) derivative o,
[\ >—0
H ™ “ome OMe % 1.
¥ SN ee
e ooy Mo b
AcO H %

clockwise twist  counterclockwise twist
(0° <6 <+180°) (-180°<6<0°)
Ae Ae.
VCD ' VCD 2
c1 + +
Agp Agq

high™ v [em™"]  low

Applications to Natural Products and Drugs (>50 examples so far)

penicillin G H

Ao/b\served VCD
VV‘I "r =

.

V”H
V calculated VCD

A’
V\f
pinene
1300 1200 1100 1000 900 800
wavenumber (cm™)

sphingosine

® 0
o
Ho ™R N0 X o]
[ - [¢]
R

—» O

St
NH, Ph
sulphoxides OIEBES
OH OH o OAc,
furanones H ﬁ go
Me'0™"0  Eto™0 Sraope




RANTF I L VN EIENA 7 RX—3 3 Yv7  Protein Structure Hub

(BT B BRE D 2 W5 VEREALIE W3 3% Ol i
TSR

(Crystal structure analysis of bi-component pore

forming toxin from Staphylococcus aureus)

Fa T Ny ERE L, KA Mo MmEkz R sE 5
72D, A GEIVEREZRRAOE W T 5, Hh
7 R BRI ERIL, H—050 T THERS
bha-~NEYIUE, 2OOBG PO INDE 2K
TEBRIZTEENS, WIS T BT E
R LC8HsN, ¥—7 vy MilgoFREmcEE L7
%, ZEBROBEILEERT 5, TNFE TS, a -
BV Y OT7BEOBIMEE 20 ERONE
PAHRE 15 O NTARAE 7 DS XA SRS AT IS L D B S 12
SNTELH, 2B MEEROBEIMEEIIRTH -
720 RWZETIZ, 2HSMHEED 1 O2THDLH, y -
EY TV (Hig2 ELukFA SRR SN 5S) OEFLEE
%25A DO IREETHE L72e BEIEIRNT D% H. LukF
EHIg2 23445 F 32, ZHAZHIRICEE LA, 8=
HEEEZ R L TW5E I LS 2 2% -7 (Fig.
1) HEMfELoEr o, KAk 2o HEEER
DFEFLIEEEEZIRE L2 (Fig.2)s ZOETFIVIL,
BWEFICBIOERM SN TEEE T N YERE 2
WA 1R O HEALE TR & ST 5 b 0T
H5bo

Fig.- 1y —~EUI >V OREF#EE
K€ : LukF, B : Hig2

2.2 2RO

1. LukF OREfINDFE S

Fig. 2 REIN/zy —~TY DV ORI EEE

3. BRTORER L

Pathogenic bacteria secrete various pore-forming
toxins (PFTs) to attack host cells. PFTs are expressed as
water-soluble monomeric proteins that assemble on the
membranes of the target cells to form bilayer-spanning
pores. With the appearance of the pore on the membrane, the
cells are killed through leakage. Staphylococcus aureus, a
ubiquitous and pernicious human pathogen, secretes several
PFTs including a HL, y -hemolysin ( » HL), leukocidin
(LUK), and Panton-Valentine leukocidin (PVL). a HL
consists of a single polypeptide, whereas the others are bi-
component PFTs that require the synergistic association
of two different polypeptides. Extensive experiments have
been carried out for more than two decades, and the crystal
structures of the monomeric forms of bi-component PFTs
and pore form of a HL have been determined. However,
the structures of the pore forms of bi-component PFTs
have not been reported at atomic resolution, which has
hindered detailed discussion of the complicated molecular
mechanism of action of bi-component PFTs.

In the present study, we determined the crystal structure
of the pore form of y HL, composed of LukF and Hlg2.
The revealed structure was an octameric pore form
consisting of 4 molecules of each of LukF and HlgZ. Each
component was located alternately in a circular pattern
(Fig.1). Based on the structural differences between pore
and monomer forms in combination with biological data

accumulated over the past two decades, we propose a

mechanism of pore formation by PFTs (Fig.2).

4. FEFLRRIMA DRI 5. 8 BIRRRFLOAIMR
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(Laboratory of NMR structural biology)

El enzymes activate ubiquitin-like proteins and transfer
them to cognate E2 enzymes. Atg7, a non-canonical E1,
activates two ubiquitin-like proteins Atg8 and AtglZ, and
plays a crucial role in autophagy. Here we report crystal
structures of full-length Atg7 and its C-terminal domain
bound to Atg8 and MgATP, as well as a solution structure
of Atg8 bound to the extreme C-terminal domain (ECTD)
of Atg7. The unique N-terminal domain (NTD) of Atg7 is
responsible for Atg3 (E2) binding, whereas its C-terminal
domain is comprised of a homodimeric adenylation
domain (AD) and ECTD. The structural and biochemical
data demonstrate that Atg8 is initially recognized by the
C-terminal tail of ECTD, then transferred to AD where the
Atg8 C-terminus is attacked by the catalytic cysteine to
form a thioester bond. Atg8 is then transferred via a trans
mechanism to the Atg3 bound to the NTD of the opposite

protomer within a dimer.

KIDFEA Atg7—2fF (RERB) IZKBAG8-Atg3 F74 T AT ILAREMAE R O RIGHERE

Atg7IENIRMEI K X+ > TAtg3, Ciifll KXV TAg8EMEET DI L. REDZEBHREMMT 2R TIEFF U RODEI1ERR D, #iE
BITOER. £ . Atg8IFAg7DCHIFT —ILICHEA L. CiRfll KX+ > EOMEERZEN L TF7 T ZILhiE A, IRUT. Atg7-Atg8
FAIRATIGEGEETRT D. B, AtgBIFAGTICHES L/AG3IC M T ADHEE TAG8EZIFE L. Atg3-Atg8F A T AT L
BMAEHM T HIEZAOMICLE. A— N7 7O—DEIDHICROND I — I BRGEETHD.

1) Structural basis of Atg8 activation by a homo-dimeric E1, Atg7
Nobuo N. Noda, Kenji Satoo, Yuko Fujioka, Hiroyuki Kumeta, Kenji Ogura, Hitoshi Nakatogawa, Yoshinori Ohsumi and Fuyuhiko Inagaki
Mol Cell. 2011 Nov 4;44(3) :462-75




T+ M FARXA=V T4 ) RXR—=Y 3 VT  Bio-Imaging Hub

R ETEA A=Y v 7y VR ERERD A
A=V TR

(Imaging of cellular function and protein aggregation)

Several biological systems such as newly synthesized

HINTIX Y VX B A (T — VT 1 ¥
7) - iR, MENEET Ay YT =20 ey 7
WOIRER ERf A oV AT ADKREI L T b, 2O X
) HINBD Y AT A ORERRAIAE - 20 % 48 A 1Y ISR
I 5 721, EIGH S E (Fluorescence Correlation
Spectroscopy) [ A — ¥ ¥ ZEOMN % Bfg 3. FCS
TH 1 PR IR D IR ICHERETH S5, M
fallE~NEH T 2546, MilBNOEEO S 153D
TLPEEHRR W EPMETH > 720 TN E R
T570, WAFEREREZETFEZHALH L WSS
[ AR B e i O B EICFHRA TV D,

F720 IAT A=W KLIS Vs EhEEER I
3 B EEICOWTFCSE VTt L7co ET
DOFEF, HRAMRE DU & D TH % HhZfi B
fLE (ALS) DJEHEEE Z 5T 5 ZRAISOD1 S
287 BB R \ M R B 1 & SR T B W e RS
HHIEaR LI, SHIZ, IFEALSOEN & LTH
HEMTWAHTDP43Y » /87 B D 71 VR ¥ v Kl
W S+ 2 WA IC OV CHMI 2 R 2B 5 2 &
WTEZ, IO OREFIL, MREEMEREIZBT 240
EMINEIEDS, BEARZ O D RT WY VI EHOF Y
I —LEHER PO NSH LI EEZRIBELTE
D. ZDX) BIFNTICFCSEBEV AR TH S Z L %2R

protein folding and post translational degradation, genetic
network and cell differentiation, work properly in living
cell. To elucidate the property and development of cellular
system, imaging methods based on fluorescence correlation
spectroscopy (FCS) is constructing. In spite of their highly
sensitive detection with single molecule sensitivity, FCS
measurements are restricted to monitoring at only one
point at that time. To overcome the restriction, we have
been developed a novel multipoint FCS system for which a
spatial optical modulator is utilized.

Moreover, to elucidate the cellular systems in detail,
protein aggregation mechanism have been analyzed. As the
result, we revealed that amyotrophic lateral sclerosis (ALS)-
linked mutant SOD1 protein obtains cellular toxicity during
the disaggregation process. Furthermore, we clarified the
aggregation property of a carboxyl terminus of ALS-linked
TDP43 protein. These results indicate that neuronal cell
death in neurodegenerative disorder is closely related to the
oligomer formation of aggregate-prone protein and FCS is

widely available to reveal cellular functions.

Figure

FLDTH D, 1. Fluorescence Correlation Spectroscopy (FCS) measurement.
2. GFP-based visualization of protein aggregate in a living cell.
3. FCS measurements of protein aggregate.
Left : A result of 25 kDa C-terminus fragment of ALS-linked
TDP43 protein.
Right : A result of ALS-linked TDP43 protein.
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eI 2 AR D 720 DRFTRTH 5 #inl
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A, WEFE, BFFA ATV T ERMAGDE DI LI
0. b FOREEOHR: - REDAN AL, TYE
VI AT A7 AN X DR B A = X LI
bAEABEDOIISAF Y T ay b, MK TR
EHRTAFITZADLEDPTHREIWYIZLELY &
T LA GRAEIToTVD, TNETIL, TEY >
AT A 7 A LT 2 20D, E RV L,
PEFERAT 21T > T\ b, ZOBMBET, JUsAHID S —
vy hELTHEE SN TV SAurora BY F—E DI
HAbEGI &R 5 87 e R L, R 1 ENature
Cell Biologyis |2 B8 & 7z, F 72, ZORE TR
MIZEH 11 CTH Y. Nature Review CancerZe & 124
ENTze TNEWITL T e MFAOARIGE TE 5 72,
Jurd I APz oA ) =
7EE ML FEIIE. B D5 WIZEERICB W T
LSPLHMA S ) B2 561835 2 L #FiE L 72,

Nakaoka, Y. et.al., Plant Cell, in press (2012)

Takahashi, A. et.al., Mol.Cell, 43 : 45-56 (2011)
Nozawa, R. et.al., Nature Cell.Biol., 12 : 719-727 (2010)
Kiyomitsu, T., et.al. J.Cell.Biol.,188 : 791-807 (2010)
Perpelescu, M. et.al., J.Cell Biol., 185 : 397-407 (2009)
Kiyomitsu, T. et.al., Dev.Cell, 13 : 663-676 (2007)
Imura, A. et.al., Science, 316 : 1615-1618 (2007)

Sadat, 1. et.al., Nature, 447 : 330-333 (2007)

Fujita,Y. et.al., Dev.Cell, 12 : 17-30 (2007)

{Genetic Information-cluster)

We are interested in the mechanisms that enable change
in the chromosomal environment in mammalian cells.
Establishment and maintenance of heterochromatin may
play an important role in controlling gene expression
during development and differentiation. We have revealed
that heterochromatic protein HP1 associates with more
than 100 proteins. Among these factors, there are some
that can induce active chromatin and some that can induce
silent chromatin. This suggests that heterochromatin has
two intrinsic functions to maintain the chromosomal
environment and to change one state to another state.
We intend to uncover the mechanisms and regulation of
conversion of chromatin state by HP1 and its binding
partners, using omics strategies such as proteomics and
genomics combined with existing approaches such as
cell biology, genetics and biochemistry. This study will
contribute to understanding not only the mechanisms
of differentiation but also genetic diseases and the
development of cancer. One of the achievements was
published in Nature Cell Biology (2010). Furthermore, our
omics strategy has contributed to uncovering pathological
mechanism involved in homeostasis of calcium ion or

gastric cancer by Helicobacter pylori.

Nakaoka, Y. et.al., Plant Cell, in press (2012)

Takahashi, A. et.al., Mol.Cell, 43 : 45-56 (2011)
Nozawa, R. et.al., Nature Cell.Biol., 12 : 719-727 (2010)
Kiyomitsu, T., et.al. J.Cell.Biol.,188 : 791-807 (2010)
Perpelescu, M. et.al., J.Cell Biol., 185 : 397-407 (2009)
Kiyomitsu, T. et.al., Dev.Cell, 13 : 663-676 (2007)
Imura, A. et.al., Science, 316 : 1615-161. (2007)

Sadat, L. et.al., Nature, 447 : 330-333 (2007)

Fujita,Y. et.al., Dev.Cell, 12 : 17-30 (2007)

Analysis of genetic inheritance and functional expression by omics approach

Mass spectrometry based proteomics
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(Characterization / description of cells by total cellular

glycomis)

As many of pluripotency biomarkers routinely used
such as stage-specific embryonic antigens (SSEA-1, -3/4)
and tumor-rejection antigens (Tra-1-60, Tra-1-81) are
glycoconjugates, it is often said that glycans are the face
of the cells. Considering that cell surfaces are coated with
ingeniously arranged various glycoconjugates, and some
carbohydrate epitopes could possibly be present in different
types of glycoconjugates, and deficient in production of
some class of glycoconjugates may be compensated by
other class of glycoconjugates, a systematic overview
of all major classes of cellular glycome (total cellular
glycomics) is expected to provide valuable information to
describe the characteristics and functions of cells. To realize
total cellular glycomics, we established novel analytical
techniques for glycosphingolipids, glycosaminoglycans
and various types of O-linked glycans of proteins, which
are the less explored glycomes to date. The feasibility
and possibility of the proposed concept of total cellular
glycomics for the characterization/description of cells is

under evaluation.
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(Radioisotope Laboratory)

Radioisotopes have been widely used in the research of
life science, due to their high sensitivities for detection.
They are used as tracers to monitor reactions of biological
materials in vitro, or to clarify the physicochemical
characteristics of bioactive materials. Recently,
chemiluminescence or fluorescence techniques took some
place of radioisotopes, even though radioisotopes are still
essential tools for molecular life science. As radioisotopes
are potentially hazardous for environment as well as for
researchers, researches in the radioisotope facility are
conducted under strict control of national guideline.

In 2011, 65 researchers were registered in this facility,
and the total number of working days was 137.
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(Regulation of innate immunity by Paneth cell

o-defensins)

Antimicrobial peptides (AMPs) are gene-encoded
effector molecules in the innate immunity. Among them,
a -defensins have been known to have a broad spectrum
against microbes and elicit less resistance. Our research
projects aim to understand innate immune system in
the intestine by focusing on major effector molecules
such as Paneth cell a -defensins. We have revealed that
a -defensins elicit potent bactericidal activities against
pathogens, whereas have no or very weak bactericidal
activities against certain commensal bacteria, suggesting
symbiotic effects of the AMPs. Researches of a -defensins
in the gut mucosal immunity are getting more important,
because new aspects of their function such as regulating
inflammation by inducing adaptive immunity have been
revealed. By bringing basic science to bedside, we aim
to understand association of ‘food and health’ and also
contribute to patients with intractable diseases such as

inflammatory bowel disease and infectious diseases.
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(Division of Immunoregulation, Institute for Genetic Medicine)

In this section, we have been investigating the role of
regulation for immune balance (Thl, Th2, Thl7, Treg)
and its application for immune diseases including tumor,
allergy, autoimmune diseases. (i) Tumor immunology:
To develop a novel tumor immunotherapy using tumor
antigen-specific Thl cells, we have established the method
to induce tumor antigen-specific Thl cells and found the
novel epitope region useful for tumor immunotherapy. We
are now starting phase II clinical study of Helper/Killer
hybrid epitope long peptide (H/K-HELP) vaccine. (ii)
Immune diseases: It has been reported that disruption of
immune balance becomes the cause of various immune
diseases. Recently, we revealed the induction mechanisms
of IL-17/IFN- y -producing CD8" T cells and the role of
neuropeptide in airway inflammation. Moreover, we also
search novel immunomodulators from foods marine or

agricultural products, which would contribute to health of

the people.
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Figure : Immune balance and diseases

CD4" helper T (Th) cells can differentiate into functionally
distinct subtypes; Th1 cells, Th2 cells, Th17 cells and
regulatory T cells (Treg) and contribute to maintaining
homeostasis. Since dysregulation of the immune balance
causes various disorders, the control of immune balance is
essential for the therapy in cancer and immune diseases.
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FAFERE—RE, ARFmEL, A Es . @i

HFDE

ﬁz?ﬁfy%ykﬁﬁﬁﬁﬁfwﬁﬁ
I SEHEL 54, 772-773 (2011)

v ARBIE

Al B, AR, RS

FHROYV U~ FIIxT 2 FEFEOBRN EiY v~ T
FRIEI 2 FTHRIE

I - SEEAMEL 55, 157-153 (2012)

S IR B

JF BE NS DR & NA A AT =7 R

BRIR A AR — Y [R5 28, 493-495 (2011)

T S, SR B TR
OIS R B ERFEE (%9 % Sauve-Kapandji {ED R A > b
I - SESEL 54, 1068-1069 (2011)

KEA\%MWﬁ
U o= FFHEEEROIRHE
MB Orthopaedics 24, 25-32 (2011)

FRBCERE, AIRREL RO, P ke

B UV EREAN &R SIS K 2 ARk m R
I - KEHFL 54,963-968 (2011)

S I A B

it BERIT P R A k3 2 B R AR AT D A 2 & ofF
P

MB Orthopaedics 25, 25-29 (2012)

14, FFRE—RR, el fE
FRAEIR#%DONG 77 &£ OK 77
BIHVEIEH# 17, 52-55 (2012)

15, AEE, SSRHfEE
BIMEBIEIEE 2 2 & A B F—FHD OA
HILHELEHE 17, 46-51 (2012)

16. R E
FRAH - FBIEISE T FIr— MBS OB 8EFH—
ZXVEEEISE F R T N7 AL WD, BTSN SOk
H, HUR, 40-46 (2011)

17, EIRHRE
AR EAEEG B TRESIN
BRAR T A Z A ML ATy K78 TR - FHO
FArr. PS5, RIS LS, R, 1184122
820129

EffF=

(HBfrEE)

1. September, 2011
Sapporo, JAPAN
XIII International Union of Microbiological Societies 2011
Congress (IUMS2011)

Selection and regulation of intestinal microbiota by Paneth
cell a-defensins.
Ayabe T, Nakamura K.

2. November, 2011
Sapporo, JAPAN
International Society for Nutraceuticals and Functional Foods
Annual Conference (ISNFF2011)

Foods-induced innate immune responses of Paneth cell
a-defensin uncover novel functions of foods.
Ayabe T, Kuroishi A, Kobayashi M, Nakamura K.

(AEEHR)

3. February, 2012
San Francisco, CA
Annual Meeting of Orthopaedic Research Society
Ganglioside GM3 plays a critical role in pathogenesis of mice
collagen-induced arthritis.

Tsukuda Y, Yamashita T, Kanayama M, Seito N, Asano T,
Minami A, Iwasaki N.
4. July, 2011

Okinawa, Japan

7th Academic Congress of the Asian shoulder assocication
(ACASA)

A novel rotator cuff repair fixation technique -in vitro
analyses and surgical outcomes-

Funakoshi T, Sunega N, Oizumi N, Urita A.

EMRSE - EEEERPT
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5.

6.

7.

July, 2011

Okinawa, Japan

7th Academic Congress of the Asian shoulder assocication
(ACASA)

In vivo vascularity alterations in rotator cuff repair using
contrast-enhanced ultrasound

Fuankoshi T, Iwasaki N, Suenga N, Minami A.

July, 2011

Okinawa, Japan

7th Academic Congress of the Asian shoulder assocication
(ACASA)

Predicting factors of humeral head replacement with rotator
cuff repair or tendon transfer for cuff tear arthropathy
Funakoshi T, Suenaga N, Oizumi N, Yamane S, Matsuhashi T,
Inoue K, Iwasaki N, Minami A.

February, 2012

San Fransisco, United States

American Academy of Orthopaedic Surgeons (AAOS)

Stress distribution of the glenoid in asymptomatic baseball
players by computed-tomography osteoabsorptiometry
Funakoshi T, Shimizu T, Iwasaki N, Nishida K, Motomiya M,
Urita A, Matsui Y, Minami A, Suenaga N, Oizumi N.
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14.

15.

16.
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21.

22.
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H23EEIZZFADH>-E®

Sources of research funding for 2011

1)9EES  National Research funding
- ZEEMRE  Government projects
- REIENDDOHZLE S Private Research Funding
- &= A Donations
DRI HEERMBIE  Grant-in-Aid for Scientific Research



1) 4+&8&£ National Research funding

- ZEEMEZF  Government projects

SR EEE A / A= 3 VAIBRERR T BT D A
RERIE - BERA/ XN—2 3 VLR
Innovation COE Program for Future Drug Discovery and Medical Care

W EFEEERNFRITEREXREMME
Special Coordination Funds for Promoting Science and Technology

X ERF) A (MEXT)

E+E #EZ
Yasuyuki Igarashi

FErt f—ER

Shin-Ichiro Nishimura

BR —=

Kazuyuki Sugahara

Fit @R
Kenji Monde

WiE RE
Fuyuhiko Inagaki

He 2
Isao Tanaka

W BE

Masataka Kinjo

IR BRED

Yasurou Shinohara

A %A

Nishimura Takashi

T LILF—RIE R EHE 1 & B
g/ R—2 3 VEBRIETO IS A REMERMEAR

E+E #Ez
Yasuyuki Igarashi

S2ELNAAYSAI—ME "B i o8’ L SRS & B BAEIERA
Regional Innovation Cluster Program ES

Sapporo Biocluster "Bio-S" Evaluation of the gut function and

new functional foods

®E A
Tokiyoshi Ayabe

BEEYE RS LI ERE LR RS P ———
YRR
Evaluation of the Th1 and Th2

balance and development of

(BhdbmER ER MR aREE 7 —
Northern Advancement Center for

Science&Technology functional foods to modulate that

balance

A %A

Takashi Nishimura

=ZRANE— R A LR MREEL DR
MR TR LS

Japan Science and Technology Agency

Al B

Hiroshi Sunami

SEEBEIOT 7 AILEH YR T LD

YATL- VRN VY

s wey s p < BH 3%
MERRERAEE (LIRS HEIN - #BRAFKTO TS L] R
(F—LY)—5—)
70 k24 JERiE - RRACTOT S L] (RERMTIREEE) i f—ER
Development of Systems and Technology for Advanced Measurement and Analysis, Shin-Ichiro Nishimura
Prototype demonstration - Practical application program (JST) (HT1)—%5—)
REZHASEBEBTEEDTER - TRRE
3 DREETEEDER - ERIEE EA i

MERRRFAEE [EmFHASERN - #REAXTO IS 4]
TFARRROER - ERRE] (RFERMRE#E)

Shin-Ichiro Nishimura
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MEHICK DM IR TLHEY 7 b 7ORHE
MERREREE [(KimatAo A - #BFEARKTOI S 4]

A fH—ER

Shin-Ichiro Nishimura

\ e (F—L))—4—)
(VI r97RRTOTS L) (REERTREEE) P .
Development of Systems and Technology for Advanced Measurement and Analysis, g *;% /FEL\/ 7
Software development program (JST) - ‘ - N
(H7)—4%-)
RAYOMZETORRICEEHEEMEERRORSR 'R —%

tEEIREMRHE (LEEREERR)

Kazuyuki Sugahara

HEEBMOFRT Y FEa Y FOA F UBRBMKS BEROHR
Studies on novel mammalian endo-type chondroitin sulfate hydrolases
MEEAN KAERERZREMH

Mizutani Foundation for Glycoscience

B EF
Shuhei Yamada

REWRARBEARIZIETOT S L BER i
Funding Program for World-Leading Innovative R&D on Science and Technology Akira  Shizuo
HRAREDBELEYMFEHHE (KPRKZE - RFKH)
Structural Biology of Innate Immunity fREE £XE
AARZEMiRES Fuyuhiko Inagaki
Japan Society for the Promotion of Science (71E%#)
A=y RAUNIHMETOT S L (XEEFEE)

Targeted Proteins Research Program (MEXT) fEE £XE

=R T 7 O—ITWZBH Alg 2 U\ BEOEERER
Structural basis of autophagy related proteins

Fuyuhiko Inagaki

A=y RAUNRIHMETOT 5 L (XEEFEE)
Targeted Proteins Research Program (MEXT)

ER
Hideki Sumimoto

(AMKZE - KEH)

RISt ICR 5 I HIEMMBEREROMRHA LBEEMFHFEAEEE L -AEFRIK FElE ZEZ

Superoxide generating system related to neuronal cell death Fuyuhiko Inagaki
(188E)
ok

A=y RAUNRIMETOY 5 L (XERFEE)
Targeted Proteins Research Program (MEXT)
RN EER DO DIEFR RNA DL TR+ S U J DOEEER

Osamu Nureki

(REX - #%¥)

By #
Structural basis of non-coding RNA modification and processing for regulationg cellular i
. Isao Tanaka
function
(7188F)
X . N =W AW
A=y RAUNRIHMETOT 5 L (XERFEE) . i
) Soichi Wakatsuki
Targeted Proteins Research Program (MEXT) (BT B
FRE AR T L — X I AR RRAT O R T ADBIR :¢ o
Development of automatic crystal structure analysis system using low-energy synchrotron
diati Isao Tanaka
radiation
(7188F)
MIAE Fit
A=Ky hEURIBIRTOTS L (XEREE) Hideo Akutsu
Targeted Proteins Research Program (MEXT) (KRX - £8H)
AT PAEMEREAERDBIE & HAERRT HA
(THRLF—EHEFEEEED TS U AOEENMREN EOER) M%f?gmwa
(718%8)
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HAMEFAL-EHERRILEES T OFSR

MRRRERAEX [LREHAS RN - #BAKTO TS L) ok B
TERBEMTOT I L) (REEMRER#E) Min Yao
Development of Systems and Technology for Advanced Measurement and Analysis (F—L)—%—)
Program (JST)
RO - _ . Hft sF
DTFIWEALDIA A=V TICEEBRDREME=2 ) VT RIDRF
. . - . Mamoru Tamura
FERESBEMALEEE ASTEP (HLHATREEE) (in)
77 1=
FN O#

EREMFIHIC L 2B ESHAELFRMREORE MRAREREX
(sesmat B AT ELA - HREAR T OIS 4]

Susumu Terakawa
CEMEXRF—L)—4

MERFERTOT S L] REHER) (REEMREEE) —)
Development of Systems and Technology for Advanced Measurement and Analysis EH BE
Program (JST) Masataka Kinjo

(7185E)
wmE B
HERHRIEMRHEEE CREST o _
] Yoichi nabeshima
B-Klotho A ER. KHFIHIEHLIMBREAS FOREICDOVTOBHE (=K - E)
Core Research for Evolutional Science and Technology J;ﬁﬁ’ﬁ e
VAN
MEp R TR LS .
Japan Science and Technology Agency Chikashi Obuse
(7188E)
BHOKRBRBERBINCEDBPETFHT —IN—ADEE REF W

J—ARTvoME ITHEREMREE X5— 7y JHEHEDE

Maho Amano

FEHERE IR DR T AW HTRIE e e M ET il o R 7 L FEaL
Establishment of the evaluation system using a novel concept of gut function
IR SIERE i / RA—2 3 VRIHTIREREEE

Strategic Technology Support Program, Reginal Innovation Creation Research/
Development (METI)

EBELRTL - YA T UAKASHALBERFEER)

R BFE (RRHE)
Tokiyoshi Ayabe
R 28| (24EH)

Kiminori Nakamura

ARy T VT RERANBEEREABEROEAL

Application of functional fluorescent dyes made with Suzuki-coupling

BRI IEEE i / R—> 3 VRIHTIREAZREE

Strategic Technology Support Program, Reginal Innovation Creation Research/
Development (METI)
HASHLBEE-+— R EMRRALEERFEER)

EE BFE (RERHE)
Tokiyoshi Ayabe
A AR (HEF)

Kiminori Nakamura

MR EBERD-OOFHREIHFNOERILHARE
Application of a novel jnjectable material for joint disorders
JST BERHR

JST (Practical Application Research)

s @ik (KK#&)

Norimasa Iwasaki

=R HBA% (51EH)
Akio Minami

i BE (5i8F)

Tadanao Funakoshi

ZER BEE (51EF)

Yasuhiko Kasahara
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- RS, DMHEESE  Private Research Funding

AR Y VERBAOFHHRERT SBERSHROEAEERMEARE
HyRoE—LER=1

i+E Ez
Yasuyuki Igarashi

EBEDBRDEAEFEN LI-BRIRIEMH/NY I DEXL
HA R AR

Et+E Bz
Yasuyuki Igarashi

REKERR' — MESYORIR

Et+E Bz
Yasuyuki Igarashi

E :j' i _E

EHRAEKASHIEFTFRAUEKASH . f . $¢. .B
Shin-Ichiro Nishimura

FESHIEE T — 4 X— X Glyco-Net D3 max fE—ER

PATIVR - 7Y/ AD— YRTLXMRRH

Shin-Ichiro Nishimura

MR Z BN E L-FAORRERERABEANE BN E L-FRORFERTREMRE
EFRA—V 54 tEAEH

mar fE—ER
Shin-Ichiro Nishimura

EETSAAZIVRAD IS VA L= 3 F V) H—FRBAMIT-HERHEH
X et BIIEER

iR S I =

Shin-Ichiro Nishimura

EEAEEZEHELI-MALDI 7L— FEDRH
MM G iR E

iR S I =

Shin-Ichiro Nishimura

HEFEII VY (PC/SAMs) HFECEFIFEE M OF EARE
ELFREEREH

FEft fE—ER

Shin-Ichiro Nishimura

JEEGIREABR
BASHX T vV BEEREHREM
Stelic Institute & Co.

R —=
Kazuyuki Sugahara

G A GHEHETZ BRI & LI-F RO AIREMRET
EFRA—V 5414 tEAEH

'R —%
Kazuyuki Sugahara

JasAI) Ay (PG) OMELHEADHE
NAFT Ty OBt

BR —=
Kazuyuki Sugahara

WE RE
Fuyuhiko Inagaki
BN EDEEEEIC L= EYERE Hp #
BHEAEEARY Isao Tanaka
Bk B
Min Yao
RIVETS T4 DT—2BINICET HHR B+ sF

EWAR b= ZAH S

Mamoru Tamura

IET/ LB RATLORS - FHEICET 28%
HREHE/ U O—FILRUERRR

INATE AR
Chikashi Obuse

BEERICE T2 REEMFHTE
BrASHEILI—F

IR B

Yasurou Sinohara
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I 0—UREETCHEDONREEREDERMR

Basic research on anti-fobrosis therapy of the intestine for Crohn's disease
AREIKASH

NITTO DENKO Co. Ltd.

=B BE (KRH)
Tokiyoshi Ayabe
A ANB (HEFE)

Kiminori Nakamura

HILE. BRERIERES. BEESalolBtenmElt

Optimization of tissue staining for inetstine, fat tissue and pancreatic islet
IRE - N FHAEH

COSMO BIO Co., Ltd.

= RE
Tokiyoshi Ayabe

SHIEBEZ N L RRE R EEDBIR
Study on bio-regulation via intestine
2 Al ) |

FANCL Co. Ltd.

e
Tokiyoshi Ayabe

EBE. ¥/ 23XV RBRMERES & U a-defensin EEIZE X 53R

Impact of Lactobacillus and mushrooms on mouse intestinal microbiota and a-defensin
BAE/NA A4t

NISSEI BIO Co., Ltd.

=R BE (KKRH)
Tokiyoshi Ayabe
A AR (HBFE)

Kiminori Nakamura

I L—6DHRENT VAANDEE
Effects of IL-6 on immune balance

ot R IR

CHUGAI PHARMACELTICAL CO,LTD.

B 7 (KKR#H)
Takashi Nishimura
tH FraHEE)
Hidemitu Kitamura
BB K (5718F)
Daiko Wakita

RETHET B IL-17 EE T HI21° Treg HMIRFDOHAER UV MEFEIZE TS5 AR BESDFE

i

Analysis of the involvement of AhR in function and differentiation of immunoregulatory
IL-17-producing cells and Tregs

AARIE I EEGARUEERR SR

Japan Tobacco Inc.

a7 (KK#H)
Takashi Nishimura
tH FraoEE)
Hidemitu Kitamura
BE K (5718%F)
Daiko Wakita

LB EEEYZRN & T DR RM O AR & B/ T > X FlEEED ST
Development of extraction procedure for functional materials from Hokkaido plants and the
evaluationof immune balance

EE=HEH/RA1E

HOKKAIDO MITUI CHEMICALS CORPORATION

EmR EFF (KKE)
Takashi Nishimura
it Fh(5H48%E)
Hidemitu Kitamura
fE KT (574EF)
Daiko Wakita

BKEEDEMENSDOREHEHNEDFREEETUEYEDRES LUVTH S DR
=ML LTOICARR

Search of immunomudulator and identification of physiological active substance from
agricultural, marine and animal products and those aplication for a functional materials.
Y WA B b = B 4

Bioimmulance Co.Ltd.

mi E\ (KEREH)
Takashi Nishimura
¥ FH(HER)
Hidemitu Kitamura
RE KT (51EF)
Daiko Wakita
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BERRSUEFESLUHFRERRELLICHIT2HEEMEDRE
Identification of functional materials in vegetable Nepuree and vegetable treated with heated
moisture vapor

iEE=HEHAEH. RE2LHERASH =FHERHAE
HOKKAIDO MITUI CHEMICALS CORPORATION and Nepuree Corporation

EmH E\ (KERE)
Takashi Nishimura
it Fh(H4EE)
Hidemitu Kitamura

BE K3 (H1EF)

Daiko Wakita
REHFEN THROFEELS S UVRETE=2 ) V7 HBESORSK
Development of method for antigen-specific T cell induction and immune monitaring LR 2
(REE)

TIoHARH

tella Inc.

Takashi Nishimura

ERRRERICE SV HRABELREREMORRE TOERHESAOGAICET 26
72-]

E

Reseach of novel material in functional foods based on the "ISHOKUDOGEN" seory and its

application to "YAKUZEN" dishes
g L1 578 5 T

Sakiyama Shuzo

A %A
(R&H)

Takashi Nishimura

LBEERRESR - EMOREMARS LIV ZTORE/NT U XFIHEEHEICREYT 28135
Research of healthy foods made in Hokkaido and evaluation of its function for immune
regulation

BEFREMFHEN AL/ Y R— b2 —
Immuno Support Center NPO

i " (KERH)
Takashi Nishimura
¥ FH(HER)
Hidemitu Kitamura
BRE  KI1 (51EHF)

Daiko Wakita
BREOHEEME L ZOICAICEAT 2R
Studies of vegitable of functionality and its application L
(R&R#E)

WA RE
Yamaguchi Farm Co.Ltd.

Takashi Nishimura

EBEEESMRMFOREEAMNE ZOHRBFER~DERICET 5K

product development and its application to additional functionality, such as food ingredients

Research on

from Hokkaido
BAEHEDLL
Kinotoya Co.Ltd

FAf  #A
(R&H)

Takashi Nishimura

SftTNEECEEEME LAV -RREEKICET SHE

Research on product development using such high value-added ingredients from Hokkaido
BRASHAFES

Kino Trading Co.

Frf %A
(KERH)

Takashi Nishimura

ANILA=T il ZRib & LI-EHHMREBREDFRRE

Development of innovative immune therapies with a focus on helper T cell

BAEHNAM A (225 0R
Bioimmulance Co.Ltd.

wmr " (KEREH)
Takashi Nishimura
EF FH(HER)
Hidemitu Kitamura
BRE  KI1 (51E#F)
Daiko Wakita
£ B2 (9EH)
Takayuki Satoh
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NEDO (A / R— 3 Uf#EEZ)
[(RERREERLLRARMBREE (WA FTERXRORIERI) ]
BABRAOVIRTF RORECTEREGHES EDORFE

Development of a method for manufacturing high-quality low-cost long peptide for the
treatment of cancer

BASHRTF KRR
Peptide Institute,Inc.

mr E\ (KERE)

Takashi Nishimura

¥ FH(HER)

Hidemitu Kitamura

RE K1 (51EHF)
Daiko Wakita

EB B2z (95EHF)
Takayuki Satoh

NEDO (A / R—2 3 UftER%
[(RERREERLRARMBREE (N FTERORIERI) ]
BABRAOVIRTF RORECTEREGHES EDORFE

Development of a method for manufacturing high-quality low-cost long peptide for the
treatment of cancer

BAESHNAM AT 250R
Bioimmulance Co.Ltd.

mi E\ (KERE)

Takashi Nishimura

¥ FH(HER)

Hidemitu Kitamura

RE KT (51EF)
Daiko Wakita

&% B2z (95EH)
Takayuki Satoh

BAFETILAVEROBREERNRENERICS X SHZEOKRE

wAKASH

BB MK (KRERH)

Norimasa lwasaki

- Fit€ =2 A Donations

(BRFREE - IEARD

I h) YIRS TORKAEH
T7—RAEEHRA S
ERR—=U 5414 rirA =t
Yy EmsAsi

Mk EC S B 2R EEA

BEEAN ZERER

BEZEAN BERYDTFEHH
AZFhkARE PREFARAR
BEEAN SRR ERERE
MEEN  BAROEEE
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2) BEMREME

Grant-in-Aid for Scientific Research

HEREHE e BE
PANU TR Y, S, % == V3
Grant-in-Aid for ’;ﬁtﬁiﬂ J'fﬁfi ’&T L\t?fﬁw /t/\.7 Ew;;uﬁnﬁﬁoiﬁtﬁﬁ - Masataka Kinjo
o udy of membrane binding protein complex using total interna - .
=HiE
Scientific Research on reflection fluorescecen correlation spectroscopy. (FIEHRRE)
Priority Areas Principal Reseacher
MR INAHE AR
e = —_ hY=-% —,g; B 7]
Grant-in-Aid for 33 77{ *df] A '; & %”f‘? 'Td*f%fﬁ@:ﬁ_m%ﬁ* - Chikashi Obuse
nderstanding of genetic field for functuional expression
Scientific Research on nang ot g P y (RFH)
proteomic approach
Innovative Areas Principal Researcher
HEM RIS 5T fRiE &RE
S, A N\ A MLy = 7
Grant-in-Aid for /7 T}L*m%“; CBL 0)73 ?*E =] 1$*§JE t Jﬁ&;wﬁ**ﬁ- FUyUhikO |nagaki
Scientific R h Structural analyis of human cancer and autoimmune disease (KEE)
clientific Research on | rejated E3 protein CBLB
Innovative Areas Principal Researcher
W BE
Masataka Kinjo
(R&#E)

HBERAE (S)
Grants-in-Aid for

Scientific Research (S)

% R EEBERTEIC L SMENY FESHRMR

Study of molecular interaction of molecular complexes in live cell
using multipoint temporal and spatial correlation spectroscopy
analysis.

Principal Reseacher
=B #FHAE
Siintaro Mikuni

(7188F)
member of a research
B 2
Isao Tanaka
LR (A) RAT-U13snoRNA & K HEERRITIC & 5 U R Y — LRSS HE O - =S
o #Z2A8 Principal Researcher
Grant-in-Aid for
Scientific R h (A Study of ribosome maturation by the structure analysis of ok R
cientific Research (A) | g AT(J13sn0RNA complex Min Yao
(718%#)
member of a research
TR —%
EBWE (B) ) . - -
Grantin-Aid BEBICET532 FO(4FURBOKREICETINFAL= Kazuyuki Sugahara
rant-in-Aid for .
o PN A: (RFRE)
Scientific Research (B) .
Principal Researcher
B #
ERBME (B) . NN N s -
o HMERTF RTYDUEER DTN D OABRGIEEIZRE Isao Tanaka
Grant-in-Aid for . .
. BEEDHDFRUIRETFHIE (7188F)
Scientific Research (B)
member of a research
kB
EBHE (B) . . o r m = .
o FERRICERENER & B ) IR Y — LR VX BEAKRD D FHEE Min Yao
Grant-in-Aid for
I R (H24E#)
Scientific Research (B)
member of a research
Bk B
EBHE B) _ . " .
T FSURT7 2 FY—AIZ& B GIntRNA(GIN) A BURIED %5 Fi3 Min Yao
Grant-in-Aid for _ .
SRt (R=H)

Scientific Research (B)

Principal Researcher
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HEHE (B)
Grant-in-Aid for

Scientific Research (B)

a7 471Uk BERNBEOKEEEN DA - REMRRK
BORRMRA & FHRER

Pathogenesis and therapeutic means of IBD in association with
intestinal microbiota regulated by a-defensins

AR RS
Tokiyoshi Ayabe
(KER#E)

Principal Researcher
=k 5 N <1l

Kiminori Nakamura

(74E%#)
member of a research
REHE (B) KLRE F
Y e o [ R Hiroshi Hinou
Grant-in-Aid for BRTEERTF FOREERK & TEIES FHEDAEER (=)
Scientific Research (B) e
Principal Researcher
L5 @
ERHE (B) L . - R =
o T340y T4 T EERAV-SBEERITICEDICRD Hiroshi Hinou
Grant-in-Aid for N i R
o 7Y 2T HIEE A DR (7188E)
Scientific Research (B)
member of a research
(R S|
Takashi Nisimura
(R&KAE)
Principal Researcher
HAERIE (B) I8 E xR R i (2 £ D < Protumor/Antitumor a2 il fi4s s Fk
7 Hidemitsu Kitamura
Grant-in-Aid for RO N
o Elucidation of protumor/antitumor immune regulation (188E)
Scientific Research (B) .
mechanisms based on host versus cancer stem cell responses member of a research
E  KIh
Daiko Wakita
(748%#)
member of a research
il R
EBHR (B) =
o L . . Norimasa Iwasaki
Grant-in-Aid for Al EEEE T LAV BB iERE B ERREDRS (eEE)
Scientific Research (B) .
Principal Researcher
LBHE (B) WEFEERHTIBRINP I7 3 ) —BEFHEET 58 =E 25
By 247 Toshiaki Koda
Grant-in-Aid for *$*$*§J§/uo)£n§ﬁ¢ﬂﬂ .
. Roles of BRINP family genes that regulate neurogenesis on the (H18%F)
Scientific Research (B) . o
pathogenesis of neuropsychiatric diorders member of a research
P T INNAA B S—FHRIC & DBNBERA~OHBRRT & =H
& N Toshiaki Koda
Grant-in-Aid for Hi? 77 /'\G)Eﬁﬁ ] ) )
o Antigen presentation on the intestinal flora by chemical (21EFE)
Scientific Research (B) . . s .
biotechnology and its application to mucosal vaccine member of a research
HEHE (C) HEBEERICSATRGIY PR FO4 F DRk e #F
n == Shuhei Yamada
Grant-in-Aid for ﬁ#ﬁ%%@llﬁlm 3 i
o Identification of endo-type chondroitin sulfate hydrolases (RFH)
Scientific Research (C) : : o
applicable to neuronal regenerative therapy Principal Researcher
ok 5 N <1l
EBHE (C) : . i -
o OFEEEN GEBRREICRIETEZDRE Kiminori Nakamura
Grant-in-Aid for
Effect of oral bacteria on intestinal innate immunity (R&KAE)

Scientific Research (C)

Principal Researcher
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HARAZE(C)
Grant-in-Aid for
Scientific Research (C)

HERe e B HEER TS BE SR Alg13 D RSB D AZEAR
Study on Degradation mechanism of cytosolic UDP-GICNAC
transferase,Alg13

= BEE
Xiao-Dong GAO
(K&#E)

Principal Researcher

HBHE (C)
Grant-in-Aid for
Scientific Research (C)

T2 RKRITIRELEWVWR VR BIREERTOLHDO NMR
BIEH & OB ED SR

MR BB
Kenji Ogura
(R&K#E)

Principal Researcher

HABHE (C)
Grant-in-Aid for
Scientific Research (C)

BREEA Y RO—LBIICEAMEO D/ 24 EVTIZET
SR

me BEH
Naoki Fujitani
(KEK#E)

Principal Researcher

HBEHE (C)
Grant-in-Aid for

MERZMIBIZE T2 BFRIIFRFOPGOFHF LWL TFIL

R EER
Michiyo Kobayashi

Scientific Research (C) RERMORY Princip(:lclfefe)archer
PRERRIEE SR 3T kB
Chaﬁj;;g‘gzlzg oy | N7 OEREOTREE - (ET SRAS T OMR e
Research Principal Researcher
PRER R SR 3T [ =l =54
Grant-in-Aid for ERABENRISIZER LERX T 1 03 VEDERMEIRE Kennji Monnde
Challenging Exploratory | MF$ (R&K#E)
Research Principal Researcher
PRERIBASF AR TR HA
e oy | FEEATFERR £ > 185 >/ ROBIS ey
Research Principal Researcher
PREHIBASF AR TR =1 T
CrantinAdTOr | wseu s mpepsy 7 70— 7 (= & 3 BIRILHIEIIB DR Norimasa lwasaid
Challenging Exploratory (R&K#E)
Research Principal Researcher
. - - . g RE fBA
HFHEB) ChIP-seqiiIC L HATOY OYF oD EHREDHER Koji Nagao
Grant-in-Aid for Young | The functional dissection of constitutive heterochromatin using (REE)
Scientists (B) ChlP-seq e
Principal Researcher
. K& HiRLF
EFHRE) BEEES T FOEREES & UEBHEHOHT LALTO Yukiko Mizutani
Grant-in-Aid for Young 2 (REE)
Scientists (B) Principal Researcher
= H% ) BT FORBICHFEET 2H—DEERTU a f ADEERE I.HEPEHI
Grant-in-Aid for Young il Yoshikazu Tanaka
Scientists (B) Structural and functional analysis of UafA from Staphylococcas (KE#H)
saprophyticus Principal Researcher
£ EHREB) HEEE%WEH%H]{%@@’) ARXRTLEUT— a3 vk BEER #t Fk
Grantiin-Aid for Young S — T RO FEE#E Hidemitsu Kitamura
Scientists (B) Induction of tumor-specific cytotoxic T cells mediated by cross (R&RHE)
presentation in dendritic cells Principal Researcher
= 5% (B) MEHNBUNRIE(Z & (T % BB F Sk f 2 15 HE R o il o ffi B K Th
Grant-in-Aid for Young i Daiko Wakita
Regulation of myloid-derived suppresor cells in tumor (R&K#E)

Scientists (B)

microenvironment

Principal Researcher
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?iﬁﬁn(B) Kohei Yuyama
Grant-in-Aid for Young | ##E#IfAfMET Y VY — LADMRAR EEE (ftE=E)

Scientists (B) Principal Researcher

- A0 &

ME[B

#:_Ti .ﬁh( ) B-UILDUD=ZEbHABRIBE L RERRTEEDOMEBIZE Tohru Taniguchi

Grant-in-Aid for Young .
it B AL (=)

Scientists (B)

Principal Researcher

HFWEB)
Grant-in-Aid for Young

WEWT 54 2T0OTF IV REEMULEFBRESTF FoBt

BAIA B

Masaki Kurogochi

Scientists (B BIREDRF &G A (R&KHE)
cientists (B) Principal Researcher
=FHE(B = S . o =B #FHAE
BFHEB) EEEF—D N AMMEEER &L ETEHEORBAEEORL Shintaro Mikuni
Grant-in-Aid for Young | Establishment of simultaneous in vitro assay for transcriptional (ft=E)
Scientists (B) activity and affinity of glucocorticoid receptor to DNA. Princial R h
rincipal Researcher
£ EHEEB) ALSEIESR VY BREKRICEDRNAAZRY XLERE PR
n Akira Kitamura
Grant-in-Aid for Young iR R SRR AR AT re T ramt
Scientists (B Analysis of relationship between neuronal cell death and disorder (KFRH)
cientists (B) in RNA metabolism by ALS-causative protein aggregation. Principal Researcher
EFHEEB . . . .
S #(B) 353 REF+—HITkd7 o077 — Mg ee R B DR Mitsutake Susumu
Grant-in-Aid for Young R
Scientists (B BA (KRE)
cientists (B) Principal Researcher
= EHEEB) S*ﬁﬁﬁ:t
. uji Mizumoto
Grant-in-Aid for Young | 3> KO 4 F URBA MR 2I1< & 5 BESDREME ORI M aa
Scientists (B) Principal Researcher
=FHZE(B) INEEFE OBE
Onodera Tomohiro
Grant-in-Aid for Young | FAfkfsR. ENBERRICE (TS B t b d 7 DIERERERT Rz
Scientists (B) Principal Researcher
EEHEE) . TR BE
o MENE. RETEZRBICHBEMERA VTSI TY Yasuhiko Kasahara
Grant-in-Aid for Young .
o 7LD BE% (R&K#E)
Scientists (B) Principal Researcher
HMEIFBRAI— FXE | BEEYENS K UELEMERTICK 5 TSWV FIFEKEFRH BH =4
Grant-in-Aid for DHEEERERX DR Keisuke Komoda
Research Activity Structural and biochemical analyses of interactions among TSWV (KRE)

Start-up

structural proteins

Principal Researcher

HRFER 2 — FXIE
Grant-in-Aid for
Research Activity
Start-up

REBWIRICE TS TIVBIBAERL T LYV EN LIZKEH
RaE ML HI B D AZER

= HE
Masahiko Takahata
(KE#H)

Principal Researcher

BRI EERE
Research Fellowship for
Young Scientist

AL FOAF UBRBES RERORERVERRNTOWHRER
A& A

Identification of novel chondroitin sulfate hydrolase as well as
elucidation and application of its function

5 Mz
Tomoyuki Kaneiwa
(KER#E)

Principal Researcher

58




FHER R EME

Research Fellowship for

ATOYOXFUEERBEEBEZRADFIVIETDESZD

HE BN

Nozawa Ryuusuke

i fae (RRE)
Young Scientist .
Principal Researcher
£k EXR
BRI EERE .
; - o Satou Kennji
Research Fellowship for | ##— k 7 7 O—IZ 78742 239 & Atg 8 DI B IS EmEIE D A28 eEE)
Young Scientist .
Principal Researcher
BRBEORENT L RHEEREES FORR & Z 0 RERE e b
Ly LS A= S0 ) ;
7 % READILA Sachi Tanaka
Research Fellowship for | |mmune-related diseases and their application to the discovery of (KEE)

Young Scientist

functional molecules of the immune balance control of
food-immune balance control of food-borne.borne

Principal Researcher

R REEME

Research Fellowship for

Young Scientist

ERAICE TS T HOESEERIEE REREDREKFD
fiZEA

Elucidation of the relationship between disruption of T
cell-homeostasis and pathogenesis of immune-related diseases.

BE E#
Masaki Tajima
(REE)
Principal Researcher

= g INE BE—
WHRRRRRE | %m/5 0 2 £ 40T 2L ERMROADERNBR Shinichi Koizumi
Research Fellowship for | Basic research for the development of functional foods to control (KEE)
Young Scientist the immune balance. o
Principal Researcher
P @R
HRREERME N . _ o Kenji Monde
S| FAES BRI & B REE RGN & SRTEILANT A TS J
Research Fellowship for O Ananda Kumar C.S
Young Scientist (R&KHE)

Principal Researcher

- EEFBHFHREHYE

Health Labour Sciences Research Grant

NATYy FAVIRTF RERWEHFBRHANAAER
DU FUDREFEEZTOERKRME

Development and clinical efficacy of the vaccine for the treatment
of cancer using innovative next-generation hybrid long peptide.

FEiTE T
Takashi Nisimura
(R&R#E)
Principal Researcher
¥ FH
Hidemitsu Kitamura
(H24E#)
member of a research
ffR B K Th
Daiko Wakita
(H24E#)

member of a research

12 DREAH X RFR
EES

AN MIRRMREDEEEB DM LW
B5-ODHE

RBRRBEEMALS

=11 15
Norimasa lwasaki
(518%)

member of a research

59



RWEREANT /LR 52— REIRR

2011 4

6 J]

7H

10 A

C BUERTE HiEE - B

< SUEBE PR

SRR BRSER

- LB PEE SR

JbE R B PE 3L SR
AL E R E 2 SR
LB R s P SR

cAHBTIERY #F

HHETHERT W
LR THERY: i

FHEEAE R

W A7 A2 BRE
B A4 70 A A5 AERRENGRE

Hb el o
HitslfE o
Hidalt AR
B EERE

BRI
BF—Lh)—4—
AW F— LY — & —

FR23EE HEHE

TmENHZHRRER

AIERPRE A / R—=Y gy /N\T

RANT S LG VIR ERIFA / R—=2 3 \T

TARNRAAAA=TVTA S/ R=2 3 \T

INAFAZZAA I/ R—2 3V N\T

x
1
L)
H
2
K
b—
Y,
L
-
#u
+
>
2
|

ER=IE - EPEHERT

60




FR23FEE

RIBERANT /LR 2—ERE

AR A )X —2 a7 Biomedical science & Drug discovery Hub

Prof. Yasuyuki IGARASHI
Prof. Shin-Ichiro NISHIMURA
Prof. Kazuyuki SUGAHARA
Prof. Kenji MONDE

A/Prof. Shuhei YAMADA
A/Prof. Nobuaki MIURA
A/Prof. Xiaodong KOU

A/Prof. Susumu MITSUTAKE
Assistant Hiroshi HINOU
Assistant Tohru TANIGUCHI
Assistant Yukiko MIZUTANI
Assistant Takahiko MATSUSHITA
Assistant Kouhei YUYAMA

Assistant Fayna Maria Garcia Martin

Assistant Maho AMANO
Assistant Masaki KUROGOCHI

Protein structure Hub

Prof. Fuyuhiko INAGAKI

Prof. Isao TANAKA

Prof. Makoto DEMURA

A/Prof. Min YAO

A/Prof. Kenji OGURA

Assistant Masataka HORIUCHI
Assistant Naoki FUJITANI
Assistant Yoshikazu TANAKA
Assistant Keisuke KOMODA

Prof. Masataka KINJO
Assistant Akira KITAMURA
Assistant Noriko NAGAHORI
Assistant Shintaro MIKUNI
Assistant Johtaro YAMAMOTO
Assistant Hideki MUTO

Prof. Mamoru TAMURA

Prof. Chikashi OBUSE

Prof. Yasuro SHINOHARA
Assistant Koji NAGAO
Assistant Jun-ichi FURUKAWA
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Division for supporting basic science &cooperation with industry

Prof. Toshiaki KODA

Prof. Tokiyoshi AYABE

Prof. Takashi NISHIMURA
Prof. Akio MINAMI

A/Prof. Tadashi YAMASHITA
A/Prof. Hidemitsu KITAMURA
A/Prof. Norimasa IWASAKI
Lecturer Tadanao FUNAKOSHI
Assistant Kiminori NAKAMURA
Assistant Yasuhiko KASAHARA
Assistant Tomohiro ONODERA
Assistant Masahiko TAKAHATA
Assistant Daiko WAKITA
Assistant Michiyo KOBAYASHI
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