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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
seven 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 “Innovation COT program for
Future Drug Discovery and Medical Care” (entering in the second term) are currently
running in our center, also special research and education program for the Frontier-
PST will be selected to continue for additional five more years in terms of new research
approach.

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, and also a new research building for the
industry-university cooperation will be made in the neighborhood in 2013 FY.

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.

Kenji Monde 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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New biomarkers by GFRG (in-depth glycoproteomics)

(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 Al 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 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. A, B) [Mizumoto
et al., Journal of Biological Chemistry, 2012]. 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.

Furthermore, we demonstrated that human genetic
disorders involved in bone and skin developments were
caused by the mutations in genes encoding biosynthetic
enzymes for sulfated GAGs. These findings are summarized
in a Minireview of Journal of Biological Chemistry (Fig.
C).

In the fiscal year of 2012, 13 original papers and 6
review articles were published in international journals
reporting the results obtained by studies on the functions of
GAGs.
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(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.

As we established the VCD exciton chirality method,
which can determine the stereostructure of molecules
without theoretical calculation, we have applied this
method to various molecules including small- to medium-
sized natural products and biomacromolecules. We have
also accomplished structural determination of a variety of
secondary metabolites and carbohydrate derivatives. Based
on the obtained structural information, we are currently
working to invent novel biological/synthetic tools that

could contribute to the development of chemical biology.

VCD exciton chirality method
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(Laboratory of X-ray structural biology)

Dihydrouridine (D) is a highly conserved modified base
found in tRNAs from all domains of life. Dihydrouridine
synthase (Dus) catalyzes D formation of tRNA through
reduction of uracil base. We reported the crystal structures
of Thermus thermophilus Dus (TthDus), which is
responsible for D formation at positions 20 and 20a, in
complex with tRNA, and with a short fragment of tRNA
(D-loop). Dus interacts extensively with the D-arm and
recognizes the elbow region composed of the kissing loop
interaction between T- and D-loops in tRNA, pulling the
substrate base (U20) into the catalytic center for reduction.
Although distortion of the D-loop structure was observed
upon Dus binding to tRNA, the canonical D-loop/T-loop
interaction was maintained. These results were consistent
with the observation that Dus preferentially recognizes
modified rather than unmodified tRNAs, indicating that
Dus introduces D20 by monitoring the complete L-shaped
structure of tRNAs. In the active site, U20 was stacked on
the isoalloxazine ring of FMN, and C5 of the U20 uracil
ring was covalently crosslinked to the thiol group of Cys93,
implying a catalytic mechanism of D20 formation. In
addition, involvement of a cofactor molecule in uracil ring
recognition was proposed. Based on a series of mutation
analyses, we propose a molecular basis of tRNA recognition

and D formation catalyzed by Dus.

Fig. 1 TthDus — tRNA 8 & KD RiEE
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(Laboratory of NMR structural biology)

Autophagy requires ubiquitin-like Atg8 and Atgl2
conjugation systems, where Atg7 has a critical role as the
sole E1 enzyme. Although Atg7 recognizes two distinct EZs,
Atg3 and AtglO0, it is not understood how Atg7 correctly
loads these EZ2s with their cognate ubiquitin-like proteins,
Atg8 and Atgl2. Here, we report the crystal structures of
the N-terminal domain of Atg7 bound to AtglO or Atg3 of
thermotolerant yeast and plant homologs. The observed
Atg7-Atgl0 and Atg7-Atg3 interactions, which resemble
each other but are quite distinct from the canonical E1-E2
interaction, makes Atg7 suitable for transferring Atgl2 to
Atgl0 and Atg8 to Atg3 by a trans mechanism. Notably,
in vitro experiments showed that Atg7 loads Atg3 and
Atgl( with Atg8 and AtglZ2 in a nonspecific manner, which
suggests that cognate conjugate formation in vivo is not an

intrinsic quality of Atg7.

Atg7es Atg7ians

RIDEEA  Atg7-Atg1 OB EAEDIEBEE ETIL

(A) EIFKmAtg7"°-KmAtg 1 O S ADIERIEET. BEODIKIZIKmMAIG10DEMCys116EK L TS, AIFAAG7 P-AtAtg3EAE
DIERIBET. BREOIKIZAAGIDEECYs258%K L TS,
(B) ZEIFAG7-KmAtg1 ONEAKRETILDERR., HIFAG7-AtAg3DEESHRTETILDERK

1. Non-canonical recognition and ambiguous Ubl-loading to two distinct E2s by autophagy-essential El, Atg7.
Masaya Yamaguchi, Kazuaki Matoba, Ryoko Sawada, Yuko Fujioka, Hitoshi Nakatogawa, Hayashi Yamamoto, Hisashi Hoshida, Rinji Akada,
Yoshinori Ohsumi, Nobuo N Noda, Fuyuhiko Inagaki. Nat. Struct. Mol. Biol, 19, 1250-1256 (2012).




T+ ML FARXA=V T4 ) RXR—=Y 3 V7  Bio-Imaging Hub

(R EE A A=Y v 7 ey VR ERERD A
A=V TR

(Imaging of cellular function and protein aggregation)

Several biological systems such as newly synthesized
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X D&
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2. BEMEAOR /N ERERZGFPTIRLLESD.
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(7£) ALSESETDP43% >/ /N7 E D25 kDa CKRAIT A DFCS
BIERER.
() ALSEEETDP43% /N7 ENDFCSAIERER.

Fig. 1

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
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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Nozawa, R.S. et.al., Nature Struct. Mol. Biol., in press (2013)
Osakabe, A. et.al., J. Cell Sci., in press (2013)

Maehara, K. et.al., Nucl. Acids Res., 41 : 54-62 (2013)
Arai, R. et.al., Eur. J. Cancer., 48  2417-2430 (2012)
Sato, K. et.al., EMBO J., 31 : 3524-3536 (2012)
Moriyama, K. et.al, J. Biol. Chem., 287 : 23977-23994 (2012)
Nakaoka, Y. et.al., Plant Cell., 24 : 1478-1493 (2012)
Timori, M. et.al., Exp. Cell Res., 318 : 262-275 (2012)

{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.

Nozawa, R.S. et.al., Nature Struct. Mol. Biol., in press (2013)
Osakabe, A. et.al,, J. Cell Sci., in press (2013)

Machara, K. et.al., Nucl. Acids Res., 41 : 54-62 (2013)
Arai, R. et.al., Eur. J. Cancer., 48 - 2417-2430 (2012)
Sato, K. et.al., EMBO J., 31 : 3524-3536 (2012)
Moriyama, K. et.al., J. Biol. Chem., 287 : 23977-23994 (2012)
Nakaoka, Y. et.al., Plant Cell., 24 : 1478-1493 (2012)
Timori, M. et.al., Exp. Cell Res., 318 : 262-275 (2012)

Analysis of genetic inheritance and functional expression by omics approach

Mass spectrometry based proteomics
T ] [

Hoechst HP1la FHRAF  merged

Genetic analysis coupled
with imaging analysis
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(Characterization / description of cells by total cellular

glycomis)

Cell surfaces are coated with a variety of intricately
arranged glycoconjugates such as glycoproteins,
glycolipids and proteoglycans. Therefore, elucidating the
expression profiles of glycans derived from various classes

of glycoconjugates is important to understand cellular

glycosylation homeostasis and systems biology glycomics.
/Ty, EEEA ) THER RO R WA uv
7T T 4 TS BRI L TE 72 flx D)
Eima e Ly Ml E £ N2 AR O kg
BETIAT—L) PRIMTED L) kol K
B2 R CIEE I, 7 > /e IR e (ESHIN) |
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RiFid, Mg~ -7 —HRIZBW == ke
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We have established a series of methodologies for the
analysis of N- and O-glycans derived from glycoproteins,
glycosphingolipid glycans, glycosaminoglycans, and
free oligosaccharides using mass spectrometry and liquid
chromatography. Procedures to analyze each class of glycan
were then combined to visualize the entire complement
of sugars in the cellular glycome, so-called total cellular
glycomics. When this technique was applied to various
human cells including embryonic stem cells, induced
pluripotent stem cells and various cells derived from normal
and carcinoma cells, total cellular glycomes were found
to be highly cell type-specific, demonstrating their utility
as unique cellular descriptors. Total cellular glycomics
can streamline the discovery of cellular biomarkers as
demonstrated by the identification of known pluripotency

biomarkers as well as novel candidate biomarkers.

A STERDEAERERHEOEENRR /O 7 NS K> THENICEERTHZENTES. £R | SEREOESHEERHEORE
B7O7 7 INCED<HRRDOESR. AJ57DAELRBRESHEDENEBDOREZ. BIIMEMRZRT. AR SEIH4L kL Ml
OB EEHORRBEBERICE D I A X —MBIFOFER. BIRORDMEY —H— 2RO FHmEHL U ISR ICRME~ —H—
ELTRET R EEDIC. BROFRERMEY—HD—ZHOEEICHKTI L 7.

Cells can be specifically described and characterized by comprehensive profiling of the structures and levels of the total glycans
they express. Left: Pie charts at the vertices of the pentagon correspond to the glycan expression profiles of N-glycans, FOSs, GAGs,
GSL glycans and O-glycans. The size of the pie chart represents the absolute quantity of glycans, and the colors indicate the glycan
structures. Right: Hierarchical cluster analysis correctly identified known pluripotency biomarkers as well as novel pluripotency biomarker
candidates.
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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 2012, 51 researchers were registered in this facility,

and the total number of working days was 101.
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(Regulation of intestinal innate immunity by Paneth

cell a-defensins)

Antimicrobial peptides (AMPs) are gene-encoded
major effector molecules in innate immunity. Among them,
a-defensins have been known to have potent microbicidal
activity, broad spectrum and less resistance. Our research
projects aim to understand innate immune system in the
intestine by focusing on Paneth cells and their a-defensins.
We have revealed that Paneth cells a-defensins elicit potent
bactericidal activities against pathogenic bacteria, whereas
have no or very weak bactericidal activities against certain
commensal bacteria, suggesting symbiotic effects of the
AMPs. We have revealed new aspects of their functions
in relation to such as inflammatory bowel disease (IBD),
obesity and graft-versus-host disease. By bringing basic
science in innate immunity, inflammation, regeneration
and nutrition absorption to bedside, we will understand
real association of ‘food and health’ and also contribute to

patients with intractable 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 IL-
6-arginase cascade in tumor-bearing host. 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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cell surface is involved in experimental metastasis.
Advances in Experimental Medicine and Biology
"Biochemical Roles of Eukaryotic Cell Surface
Macromolecules", (P. R. Sudhakaran and A. Surolia, eds),
Vol. 749, 33-45 (2012)

Purushothaman A, Sugahara K, Faissner A.

Chondroitin sulfate "wobble motifs" modulate the
maintenance and differentiation of neural stem cells and
their progeny.

J. Biol. Chem., 287, 2935-2942 (2012)

Mizumoto S, Sugahara K.

Glycosaminoglycans are functional ligands for Receptor for
Advanced Glycation End-products (RAGE) in tumors.
FEBS J., in press (2013)

Mizumoto S.

Reduction of chondroitin 4-O-sulfotransferase-1 expression
causes Costello syndrome.

Trends in Glycoscience and Glycotechnology, 25, 87-89
(2013)

11.

12.

13.

Mizumoto S, Ikegawa S, Sugahara K.

Human genetic disorders caused by mutations in the
genes encoding biosynthetic enzymes for sulfated
glycosaminoglycans.

J. Biol. Chem., in press (2013)
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451+, Vol.60, 779-780 (2012)

Taniguchi T., Monde K.

Optical Rotation, Electronic Circular Dichroism and
Vibrational Circular Dichroism of Carbohydrates and
Glycoconjugates.

Comprehensive Chiroptical Spectroscopy, Vol. 2, 795-818
(2012)

Taniguchi T., Usuki T.

Circular Dichroism Spectroscopy

Supramolecular Chemistry: from Molecules to
Nanomaterials, Vol. 2, 393-410 (2012)

EERF

(BfF#E)

1.

April, 2012

Lucca, Italy

Gordon Research Conference Glycolipid and Sphingolipid
Biology

SMS?2 is implicated as a novel regulator of lipid microdomain
structure and function

Mitsutake S., Zama K., Yoshida T., Takemoto H., Okazaki
T & Igarashi Y.

July 2012

San Sebastian, Spain

Increasing the Impact of Glycoscience through New Tools
and Technologies

Toward Fully Automated Glycomics by Glycoblotting
Method

Nishimura S-I.

July 2012

Madrid, Spain

26th International Carbohydrate Symposium (ICS2012)
Glycomics and Drug Discovery

Nishimura S-I.

July, 2012

Andover, USA

The 15th Gordon Research Conference on Proteoglycans
Characterization of a receptor for glycosaminoglycans that
mediate experimental lung metastasis.

Sugahara K.

July, 2012

Andover, USA

Eisai Research Institute of Boston

Mechanisms of carbohydrate-mediated cell-cell interaction
in cancer metastasis.

Sugahara K.
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September, 2012

VigoniVilla, Italy

The 20th Symposium on glycosaminoglycans

GAG signals involved in pulmonary metastasis of tumor
cells

Sugahara K.

September, 2012

Varese, Italy

The Insubria Medical Institute, University of Insubria
Sugar signals of proteoglycans in neurobiology and tumor
biology.

Sugahara K.

(OEEHER)

8.

10.

July 2012

Madrid, Spain

26th International Carbohydrate Symposium (ICS2012)
High Affinity Epitopes of Anti-Mucin 1 Antibody
Developed by the Synergy of Combinatoeial Chemistry and
Microarray

Garcia-Martin Fayna, Matsushita T., Hinou H., Nishimura
S-L.

July 19th, 2012

San Sebastian, Spain.

International Glycomics Symposium -Increasing the Impact
of Glycoscience through New Tools and Technologies-
olid-Phase Synthesis and Structural Study of Glycopeptide
Containing C-Mannosyltriptophan in Human Erythropoietin
Receptor

Hiroshi Hinou, Yuya abe, and Shin-Ichiro Nishimura

June, 2012

Fort Worth, USA

24th International Conference on Chirality
The VCD Exciton Chirality Method
Taniguchi T., Manai D., Monde K.
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1.

10.

Noda NN., Fujioka Y., Hanada T., Ohsumi Y., Inagaki F.
Structure of the Atgl2-Atg5 conjugate reveals a platform
for stimulating Atg8-PE conjugation.

EMBO Rep., 14,206-211 (2012)

Nyirenda J., Matsumoto S., Saitoh T., Maita N., Noda NN.,
Inagaki F., Kohda D.

Crystallographic and NMR Evidence for Flexibility in
Oligosaccharyltransferases and Its Catalytic Significance.
Structure., 21, 32-41 (2012)

Yamaguchi M., Matoba K., Sawada R., Fujioka Y.,
Nakatogawa H., Yamamoto H., Kobashigawa Y., Hoshida
H., Akada R., Ohsumi Y., Noda NN., Inagaki F.
Non-canonical recognition and ambiguous Ubl-loading to
two distinct E2s by autophagy-essential E1, Atg7.

Nat. Struct. Mol. Biol., 19, 1250-1256 (2012)

Yokogawa M., Kobashigawa Y., Yoshida N, Ogura K.,
Harada K., Inagaki F.

NMR analyses of the interaction between the FYVE domain
of early endosome antigen 1 (EEA1) and phosphoinositide
embedded in a lipid bilayer.

J Biol Chem., 287, 34936-34945 (2012)

Watanabe Y., Kobayashi T., Yamamoto H., Hoshida H.,
Akada R., Inagaki F., Ohsumi Y., Noda NN.
Structure-based analyses reveal distinct binding sites for
Atg2 and phosphoinositides in Atgl8.

J Biol Chem., 287, 31681-31690 (2012)

Hayashi T., Senda M, Morohashi H., Higashi H., Horio
M., Kashiba Y., Nagase L., Sasaya D., Shimizu T.,
Venugopalan N., Kumeta H., Noda NN., Inagaki F., Senda
T., Hatakeyama M.

Tertiary structure-function analysis reveals the pathogenic
signaling potentiation mechanism of Helicobacter pylori
oncogenic effector CagA.

Cell Host Microbe., 12, 20-33 (2012)

Ogura K., Okamura H., Katahira M, Katoh E., Inagaki F.
Conformational dynamics of yeast calmodulin in the Ca
(2+)-bound state probed using NMR relaxation dispersion.
FEBS Lett., 586, 2548-2554 (2012)

Horiuchi M., Takahasi K., Kobashigawa Y., Ochiai M.,
Inagaki F.

A low-cost affinity purification system using B-1,3-glucan
recognition protein and curdlan beads.

Protein Eng Des Sel., 25, 405-413 (2012)

Kobashigawa Y., Inagaki F.
Structural biology: CrkL is not Crk-like.
Nat Chem Biol., 8, 504-505 (2012)

Yamaguchi M., Noda NN., Yamamoto H., Shima T.,
Kumeta H., Kobashigawa Y., Akada R., Ohsumi Y., Inagaki F.
Structural insights into Atgl0-mediated formation of the
autophagy-essential Atgl2-Atg5 conjugate.

Structure., 20, 1244-1254 (2012)

I1.

12.

13.

14.

17.

18.

19.

Kobashigawa Y., Saio T., Ushio M., Sekiguchi M., Yokochi
M., Ogura K., Inagaki F.

Convenient method for resolving degeneracies due to
symmetry of the magnetic susceptibility tensor and its
application to pseudo contact shift-based protein-protein
complex structure determination.

J Biomol NMR., 53, 53-63 (2012)

Noda NN., Kobayashi T., Adachi W., Fujioka Y., Ohsumi Y.,
Inagaki F.

Structure of the novel C-terminal domain of vacuolar
protein sorting 30/autophagy-related protein 16 and its
specific role in autophagy.

J Biol Chem., 287, 16256-16266 (2012)

Englert M., Xia S., Okada C., Nakamura A., Tanavde V.,
Yao M., Eom S-H., Konigsberg W-H., Soll D., and Wang J.
Structural and mechanistic insights into guanylylation of
RNA-splicing ligase RtcB joining RNA between 3'-terminal
phosphate and 5'-OH.

Proc. Natl. Acad. Sci. USA, 109, 15235-15240 (2012)

Ariyawutthiphan O., Ose T., Minami A., Sinde S., Tsuda M.,
Gao Y-G., Yao M., Oikawa H., and Tanaka 1.

Structure analysis of geranyl pyrophosphate methyltransferase
and the proposed reaction mechanism of SAM-dependent
C-methylation.

Acta Cryst., D68, 1558-1569 (2012)

Matsui T., Yamane J., Mogi N., Yamaguchi H., Takemoto H.,
Yao M., and Tanaka I.

Structural reorganization of the bacterial cell-division
protein FtsZ from Staphylococcus aureus.

Acta Cryst., D68, 1175-1188 (2012)

Fujihashi M., Hiraki M., Ueno G., Baba S., Murakami
H., Suzuki M., Watanabe N., Tanaka I., Nakagawa A.,
Wakatsuki S., Yamamoto M., and Miki K.

Crystal sample pins and a storage cassette system
compatible with the protein crystallography beamlines at
both the Photon Factory and SPring-8.

J. Appl. Cryst., 45, 1156-1161 (2012)

Sunagawa N., Tajima K., Hosoda M., Kawano S., Kose R.,
Satoh Y., Yao M., Dairi T.

Cellulose production by Enterobacter sp. CJF-002 and
identification of genes for cellulose biosynthesis.

Cellulose, 19, 1989-2001 (2012)

Gai, Z. Kitagawa, Y., Tanaka, Y., Shimizu, N., Komoda, K.,
Tanaka, 1., and Yao, M.

The binding mechanism of elF2f3 with its partner proteins,
elF5 and elF2Be

Biochem. Biophys. Res. Commun. 423, 515-519 (2012)

Fujiwara T., Komoda K., Sakurai N., Tajima K., Tanaka I.,
and Yao M.

The c-di-GMP recognition mechanism of the PilZ domain
of bacterial cellulose synthase subunit A.

Biochem. Biophys. Res. Commun., 431, 802-807 (2013)
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Tsukamoto T., Sasaki T., Fujimoto K J., Kikukawa T.,
Kamiya M., Aizawa T., Kawano K., Kamo N., Demura M.
Homo-trimer Formation and Dissociation of pharaonis
Halorhodopsin in Detergent System

Biophys. J., 102, 2906-2915 (2012).

Muroda K., Nakashima K., Shibata M., Demura M.,
Kandori H.

Protein-bound water as the determinant of asymmetric
functional conversion between light-driven proton and
chloride pumps.

Biochemistry, 51, 4677-4684 (2012).

Mizuguchi M., Takeuchi M., Ohki S., Nabeshima Y., Kouno
T., Aizawa T., Demura M., Kawano K., Yutani K.

Structural characterization of a trapped folding intermediate
of pyrrolidone carboxyl peptidase from a hyperthermophile.
Biochemistry, 51, 6089-6096 (2012).

Furutani Y., Fujiwara K., Kimura T., Kikukawa T., Demura
M., Kandori H.

Dynamics of Dangling Bonds of Water Molecules in pharaonis
Halorhodopsin during Chloride Ion Transportation
J.Phys.Chem.Lett., 3, 2964-2969 (2012).

Reissig L., Iwata T., Kikukawa T., Demura M., Kamo N.,
Kandori H., Sudo Y.

Influence of halide binding on the hydrogen bonding
network in the active site of Salinibacter sensory rhodopsin I.
Biochemistry, 51, 8802-8813 (2012).

Tamogami J., Kikukawa T., Nara T., Shimono K., Demura
M., Kamo N.

Photoinduced proton release in proteorhodopsin at low pH:
the possibility of a decrease in the pK (a) of Asp227.
Biochemistry, 51, 9290-9301 (2012).

Tsukamoto T., Kikukawa T., Kurata T., Jung KH., Kamo N.,
Demura M.

Salt bridge in the conserved His-Asp cluster in Gloeobacter
rhodopsin contributes to trimer formation.

FEBS Lett., 587, 322-327 (2013).

Hayashi S., Tamogami J., Kikukawa T., Okamoto H.,
Shimono K., Miyauchi S., Demura M., Nara T., Kamo N.
Thermodynamic parameters of anion binding to halorhodopsin
from Natronomonas pharaonis by isothermal titration
calorimetry

Biophysical Chemistry, 172, 61-67 (2013).

Miyafusa T, Caaveiro JM, Tanaka Y, Tsumoto K.

Crystal Structure of Enzyme CapF of Staphylococcus aureus
Reveals a Unique Architecture Composed of Two Functional
Domains.

Biochem J. 443, 671-680 (2012)

Ui, M., Tanaka, Y., Araki, Y., Wada, T., Takei, T., Tsumoto,
K., Endo, S., and Kinbara, K.

Application of photoactive yellow protein as a photoresponsive
module for controlling hemolytic activity of staphylococcal
a -hemolysin

Chem. Commun. 48, 4737-4739 (2012)

30.

31.

32.

1.

Tsukamoto, K., Arimitsu, H., Ochi, S., Nakamura, K.,
Tanaka, Y., Nuemket, N., Taniguchi, K., Kozaki, S., and
Tsuji, T.

P19 embryonal carcinoma cells exhibit high sensitivity to
botulinum type C and D/C mosaic neurotoxins.

Microbiol. and Immunol. 56, 664-672 (2012)

Kita, S., Tanaka, Y., Hirano, N., Kimura, S., Suzuki, T.,
Suzuki, T., Yao, M., and Tanaka, 1.

Crystal structure of a putative methyltransferase SAV1081
from Staphylococcus aureus.

Protein & Pept. Lett. 20, 530-537 (2013)

Kumeta H., Ogura K., Nishimiya Y., Miura A., Inagaki F.,
Tsuda S.

NMR structure note: a defective isoform and its activity-
improved variant of a type III antifreeze protein from
Zoarces elongates Kner.

Journal of Biomolecular NMR 55, 225-230 (2013)

- BREE

Liljas A., Liljas L., Piskur J., Lindblom G., Nissen P.,
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1.

August 2012

Lyon, France

XXV" International Conference on Magnetic Resonance in
Biological Systems

NMR-based drug discovery utilizing paramagnetic lanthanide
probe.

T Saio., K Ogura., K Shimizu., M Yokochi., Fuyuhiko
Inagaki.

October, 2012

Sapporo, Japan

The 10th International Symposium for Future Drug
Discovery and Medical Care -Frontiers of Interdisciplinary
Research in Medicine-

Structure-based drug discovery in Hokkaido University
Tanaka I.

(OEEHEX)

3.

October, 2012

Osaka, Japan

Towards Comprehensive Understanding of Immune
Dynamism 2012

Structural Biology of Innate Immunity.

Fuyuhiko INAGAKI., Daron STANDLEY.
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1.

10.

Niikura K., Sugimura N., Musashi Y., Mikuni S., Matsuo
Y., Kobayashi S., Nagakawa K., Takahara S., Takeuchi C.,
Sawa H., Kinjo M., Jjiro K.

Virus-like particles with removable cyclodextrins enable
glutathione-triggered drug release in cells.

Mol Biosyst. 2013 Mar 5; 9 (3): 501-7.

Kiboku T., Katoh T., Nakamura A., Kitamura A., Kinjo M.,
Murakami Y., Takahashi M.

Nonmuscle myosin II folds into a 10S form via two
portions of tail for dynamic subcellular loacalization.
Genes to Cells. 2013 Feb; 18 (2): 90-109.

Islam MS., Honma M., Nakabayashi T., Kinjo M., Ohta N.
pH Dependence of the Fluorescence Lifetime of FAD in
Solution and in Cells.

Int J Mol Sce. 2013 Jan 18; 14 (1): 1952-63.

Hihara S., Pack CG., Kaizu K., Tani T., Hanafusa T.,
Nozaki T., Takemoto S., Yoshimi T., Yokota H., Imamoto N.,
Sako Y., Kinjo M., Takahashi K., Nagai T., Maeshima K.
Local nucleosome dynamics facilitate chromatin accessibility
in living Mammalian cells.

Cell Rep. 2012 Dec 27; 2 (6):1645-56.

Yamamoto J., Iwai T.

Highly controllable optical tweezers using dynamic electronic
holograms.

Curr. Pharm. Biotechnol. 2012 Nov 1; 13 (14): 2655-62.

Tani S., Nakagawa K., Honda T., Saito H., Suzuki Y.,
Kawamata J., Uchida M., Sasaki A., Kinjo M.
Fluorescence Imaging of Mitochondria in Living Cells
Using a Novel Fluorene Derivative with a Large Two-
Photon Absorption Cross-Section.

Curr Pharm Biotechnol. 2012 Nov 1; 13 (14): 2649-54.

Nagahori N., Uchida M., Kinjo M., Yamashita T.

Use of Carbohydrate-Conjugated Nanoparticles for an
Integrated Approach to Functional Imaging of Glycans and
Understanding of Their Molecular Mechanisms.

Curr Pharm Biotechnol. 2012 Nov 1; 13 (14): 2612-6.

Muto H., Kinjo M.

Current Research on Protein-Protein Interactions Among
Auxin-Singnaling Factors in Regulation of Plant Grouwth
and Development.

Curr Pharm Biotechnol. 2012 Nov 1; 13 (14): 2604-11.

Oikawa D., Kitamura A., Kinjo M., Iwawaki T.

Direct association of unfolded proteins with mammalian
ER stress sensor, IRE1 beta.

PLoS One. 2012; 7 (12): €51290.

Yamamoto H., Kakuta S., Watanabe M.T., Kitamura A.,
Sekito T., Kondo-Kakuta C., Ichikawa R., Kinjo M.,
Ohsumi Y.

Atg9 vesicles are an important membrane source during
early steps of autophagosome formation.

J. Cell Biol. 2012 Jul 23; 198 (2):219-33.

11.

3

—_—

Kawano T., Araseki M., Araki Y., Kinjo M., Yamamoto T.,
Suzuki T.

A Small Peptide Sequence is Sufficient for Initiating
Kinesin-1 Activation Through Part of TPR Region of KLC1.
Traffic. 2012 Jun; 13 (6): 834-48.
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HALE 84 (12), 1024-27
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Johtaro Yamamoto and Toshiaki Iwai

"Chapter 11 On-Demand Holographic Optical Tweezers" In
G. K. Knopfand Y. Otani (Eds.)

Optical Nano and Micro Actuator Technology, CRC Press,
New York, pp. 333-347 (2012).

EEFEFE=
(BfFEE)

1.

November 2012

Nagoya, Japan

The 25th Annual and International Meeting of the Japanese
Association for Animal Cell Technology (JAACT2012)
Study of transport dynamics in living cell using fluorescence
correlation spectroscopy

Kinjo M.

November 2012

Tokushima, Japan

The Second Japan-Korea Workshop on Digital Holography
and Information Photonics (DHIP2012)

Unraveling nuclear pore transport of glucocorticoid receptor
using multipoint fluorescence correlation spectroscopy
Kinjo M.

November 2012

Okinawa, Japan

Fluorescence Microscopy: from Basics to Advanced

First step for fluorescence correlation spectroscopy and
fluorescence cross correlation spectroscopy of living cell
Kinjo M., Mikuni S.
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Inside view of molecular dynamics of Glucocorticoid Receptor
by using Fluorescence Cross Correlation Spectroscopy in
living cell
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1.

Nozawa R.S., Nagao K., Igami K.T., Shibata S., Shirai N.,
Nozaki N., Sado T., Kimura H., and Obuse C.

Human inactive X chromosome is compacted through
a polycomb-independent SMCHD1-HBiX1 pathway
governed by XIST RNA.

Nature Struct. Mol. Biol., in press.

Osakabe A., Tachiwana H., Takaku M., Hori T., Obuse C,.
Kimura H., Fukagawa T., and Kurumizaka H.

Vertebrate Spt2 is a novel nucleolar histone chaperone that
assists in ribosomal DNA transcription.

J. Cell Sci., in press.

Arai R., Tsuda M., Watanabe T., Ose T., Obuse C., Maenaka
K., Minami A., and Ohba Y.

Simultaneous inhibition of Src and Aurora kinases by SU6656
induces therapeutic synergy in human synovialsarcoma
growth, invasion and angiogenesis in vivo.

Eur. J. Cancer, 48, 2417-30 (2012)

Nakaoka Y., Miki T., Fujioka R., Uehara R., Tomioka A.,
Obuse C., Kubo M., Hiwatashi Y., and Goshima G.

An Inducible RNA Interference System in Physcomitrella
patens Reveals a Dominant Role of Augmin in Phragmoplast
Microtubule Generation.

Plant Cell, 24, 1478-93 (2012)

Moriyama K., Yoshizawa-Sugata N., Obuse C., Tsurimoto
T., and Masai H.

Epstein-Barr Nuclear Antigen 1 (EBNA1)-dependent
Recruitment of Origin Recognition Complex (Orc) on oriP of
Epstein-Barr Virus with Purified Proteins: STIMULATION
BY Cdc6 THROUGH ITS DIRECT INTERACTION WITH
EBNAL.

J. Biol. Chem., 287, 23977-94 (2012)

Sato K., Ishiai M., Toda K., Furukoshi S., Osakabe A.,
Tachiwana H., Takizawa Y., Kagawa W., Kitao H., Dohmae
N., Obuse C., Kimura H., Takata M., and Kurumizaka H.
Histone chaperone activity of Fanconi anemia proteins,
FANCD2 and FANCI, is required for DNA crosslink repair.
EMBO J., 31, 3524-36 (2012)

Maehara K., Odawara J., Yoshimi T., Koji Nagao., Obuse C.,
Akashi K., Tachibana T., Sakata T., and Ohkawa Y.

A co-localization model of paired ChlP-seq data using a large
ENCODE data set enables comparison of multiple samples.
Nucl. Acids Res., 41, 54-62 (2012)

Tsukuda Y., Iwasaki N., Seito N., Kanayama M., Fujitani N.,
Shinohara Y., Kasahara Y. Onodera T., Suzuki K., Asano T.,
Minami A., Yamashita T.

Ganglioside GM3 has an essential role in the pathogenesis
and progression of rheumatoid arthritis

PLOS One 17, e40136 (2012)

Otani M., Kuroki A., Kikuchi S., Kihara M., Nakata J., Ito
K., Furukawa J., Shinohara Y. and Izui S.

Sialylation Determines the Nephritogenicity of 1gG3
Cryoglobulins
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BRAREOEBEEYFME

Structural Biology of Innate Immunity

BAFAHRES

Japan Society for the Promotion of Science

BER #E
Akira Shizuo
(KBRAZ - KFE)

fE %KE
Fuyuhiko Inagaki

(718%)
[RIEEXEDOLDD RN BIFEERITHRARMER TSy M7+ —LlICKDXBEREL] mh ®
(EIXNF—XEFBAZHRLE LeE N\ ELRBERTOXEESEL) a0 Tan;ka

XERIFE BIEETERWESRTIY T4 —LFEHE
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XFREFIR LB ERRLIRESR J O3

AERAREREZE [FTmatBoIE - #HBREET0J 3 4] ljibn ngo
[BREMTOTS5 5] (RELEITREHE) AT
Development of Systems and Technology for Advanced Measurement and Analysis Program (JST)

FN &

ERIEHIENIC L BB E SR FBRMIBEORF
MABRRAERE [SEIRaHRIDTHRA - WRFHE T 0T 5 L]

Susumu Terakawa

CEMEXF—LU—4—)

(AR TOI T L] GEERFTER) RIEEERMIREEE) o BE
Development of Systems and Technology for Advanced Measurement and Analysis Program (JST) Masataka Kinjo
(518%&)
mE B—
HEREIRIEMAHEESE CREST - .
. Yoichi nabeshima
B-Klothof & ER. HFIHEICEIHL B MPERE S FOREE I DV T D (=X - E)
Core Research for Evolutional Science and Technology
BT RTR C’i‘,:ﬁﬁi | Ojs £
ikashi Obuse
J Sci d Technology A
apan Science and Technology Agency (54E%)

TERR24FEMIEA / N—2 3 VEBEMRARRETLEE

Project of Regional Innovation Strategic Research & Development
PRRRIEEIC KD BOHMERELS R BEER - B/ ~N—>3ar

Health & medical innovation by new functions of foods based on intestinal environment evaluation
AEEPEIEACBERIE AT SIREE > 42—

Northern Advancement Center for Science & Technology

T RS (RFRE)
Tokiyoshi Ayabe

A AR (51EF)

Kiminori Nakamura

AR & (FEE)

Hisayoshi Yurimoto
AL PERI (4EH)
Takanori Moriyama
B/ ¥ (918EF)

Akimasa Fukui

FAATBEAR TR F — - EXFREE (1 X—2 3 VHEERER)

New Energy and Industrial Technology Development Organization (NEDO)
[FREEFPREVERMLBASRBINER (/N1 FEEORLERT) ]

EREAOY IRXTF RORM CaRBE RS EDHSE

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

MREAENTF MR

Peptide Institute, Inc.

Far  #EE (KRE)

Takashi Nishimura

s Fk (FEE)

Hidemitu Kitamura

BB KIp (51EF)
Daiko Wakita

i Rz (9188)
Takayuki Satoh

MIUATBUEAT TR F— - EERFEEE (1 / N—2a UHEESHR)

New Energy and Industrial Technology Development Organization (NEDO)
[FREFRREERRAREDRERE (N FEXOBLERI) ]

EREAOY IXTF RORM CamBEREEH EDFHFR

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

MR FAI2520R

Bioimmulance Co. Ltd.

Far #Ea (KRE)

Takashi Nishimura

kRt /K (94EF)

Hidemitu Kitamura

BB KI (5EF)
Daiko Wakita

£ Rz (591EF)
Takayuki Satoh

MITBEARLDPAMA LY X —EEEXNEMARREE

National Cancer Center Research and Development Fund
[NEEROBHFEEDOHAMDAICK TS (BERL) DPADIF U EESOHRIL (FRID]
ANIVN=T /%5 —THIRRZEELTEBH/K-HELPD AT U F > DFI3E

Development of H/K-HELP cancer vaccine activating helper T and killer T cells
ExHAME L Z—

National Cancer Center

izt s T
(PERFERERE)

Takashi Nishimura
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- REEDSDMFEES  Private Research Funding

BEDBADEHLZED LIBRRILIE/ Ny 7 DERFEL
MRS AERARFERR

At+E ¥z
Yasuyuki Igarashi

RIRERER) — MEEHDORIR
BERREMAR

Lt+E B2
Yasuyuki Igarashi

NREHT /) T—a VFEORRE
YAIVR - 70/00— - PATLAKKEH

i R

Shin-Ichiro Nishimura

EHEBDITREDMATEHE
M S BB

izt 5 I

Shin-Ichiro Nishimura

EHEII v (PC/SAMs) A FERFIEERMOFBMARRT [HEHBTREDER - ERIBEDT
DR
E2EREGRRH

ik S

Shin-Ichiro Nishimura

RN BRFIOWEET NILEDREL
ECPRIEMN ST

iz I

Shin-Ichiro Nishimura

GAGHESREET & BRY & L/ F A DR T sEEAREY
FRN=7 71 MR

'R —=

Kazuyuki Sugahara

JaFAUHhY (PG) Ol EISROME
N ATV I v INUHRAEH

'R —%

Kazuyuki Sugahara

WER LA ) OEZ AV cERINERSRERERE SOERBM DR
HFKEHRARH

BR —=F

Kazuyuki Sugahara

SESARRR R b S H ) D ISR
ABMEEABER E RN EREE> 2 —
MRV SR

'R —%

Kazuyuki Sugahara

STNMO1DERRRER 2 3TH~NDAE TICHELR. REUFIPRERE
HRSH AT v I BEERIEAER
Stelic Institute & Co.

'R —=

Kazuyuki Sugahara

IES ) LBV AT LORT - FHfiCRT 203
MRS TE/ 7 O—FIVIRERARERR

INEHE HE
Chikashi Obuse

BEERICH T DHEEEMFANMR
HRAEEEILI—K

EIR  FREB

Yasurou Sinohara

00— iRz ETHREOTRE LB EDOERMET

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

NITTO DENKO CORPORATION

R S (R%RE)
Tokiyoshi Ayabe
R AR (51EF)

Kiminori Nakamura

HLE. BEEREGEE. BEEREOHEBEEDOREL

Optimization of tissue staining for inetstine, fat tissue and pancreatic islet
ORE - N ARt

COSMO BIO CO., LTD

iR BES
Tokiyoshi Ayabe
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HLEZEN LI E AR RE DMFR
Study on bio-regulation via intestine
MR T 7T

FANCL CORPORATION

EE RS
Tokiyoshi Ayabe

HILEZOHBRA X —2 2 JEICKHT DERMNE

Basic study on novel bio-imaging for gastrointestinal tract
#HRAE=2a>

NIKON CORPORATION

LS RS
Tokiyoshi Ayabe

N NlBEERa T 1 7 1220 DRIZFGR E U TOFHEICE T 5H13E
Paneth cell a-defensins as possible medicine
RORMINH

Ajinomoto Co., Inc

R S (RKRE)
Tokiyoshi Ayabe
i AR (51EF)

Kiminori Nakamura

AEE. +/ 3FHP YU ABAHEES KU a-defensinEXEICE A DR
Impact of lactobacillus and mushrooms on mouse intestinal microbiota and a -defensin
BAENA IS4

Nissei Bio Company. Limited

E S (R&E)
Tokiyoshi Ayabe

it 2RI (948F)

Kiminori Nakamura

IL-6 DERIEINT > ANDFE
Effects of IL-6 on immune balance

PSSR S
CHUGAI PHARMACELTICAL CO, LTD.

Frt a8 (REH)

Takashi Nishimura

s Fk (FEE)

Hidemitu Kitamura

BB XIh (94EH)
Daiko Wakita

FREFET DI TEETHA P TregiifaF OHERER U IMEEFEICH 1T D ANRES DEEMN

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

BAE R EEMN ST ERB SRR

Japan Tobacco Inc.

Brt Z8 (REH)

Takashi Nishimura

s Fk (FEE)

Hidemitu Kitamura

BB KIn (518F)
Daiko Wakita

BKEENRZMED S OREFHNEDRR L ETEMEORES KUENSOMEEERME LT
DISFAFRFE

Search of immunomudulator and identification of physiological active substance from agricultural,
marine and animal products and those aplication for a functional materials.
MXSHNAFAI2TVA

Bioimmulance Co. Ltd.

BEr F8 (REH)

Takashi Nishimura

et F/k (94EH)

Hidemitu Kitamura

BB KIh (5748%)

Daiko Wakita
NERENTHROFEEE KUORBEE-R V JHMIESFORTE T 25
Development of method for antigen-specific T cell induction and immune monitaring (ﬁi%;

TR
tella Inc.

Takashi Nishimura

EERFIERICEDV ARG RMFEM OBRR L ZOEBERIESEAORAICET 2%

Reseach of novel material in functional foods based on the “ISHOKUDOGEN" seory and its application
to “YAKUZEN" dishes

W5 LI

Sakiyama Shuzo

izt s T
(R5&E)

Takashi Nishimura
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CBEERRRER - BMOREMRE SOZORE/NT > AFIHEEHl BT 5 A15E

Research of healthy foods made in Hokkaido and evaluation of its function for immune regulation

BHEFEFEEEN A L/ YR— 22—
Immuno Support Center NPO

B F8 (REH)

Takashi Nishimura

s Frk (FEE)

Hidemitu Kitamura

BB KIh (518E)

Daiko Wakita
BRFOWHEEEZDOICHICET 215
Studies on vegitable of functionality and its application BER el
g Y PP (&%)

IWORE
Yamaguchi Farm Co. Ltd.

Takashi Nishimura

CBEERRRMFOHERMINEZORBFERANDISAICET B3

Research on product development and its application to additional functionality, such as food
ingredients from Hokkaido

HARHIDEP

Kinotoya Co. Ltd

ik 5
(K&E)

Takashi Nishimura

EEHENERMD 5 OREHEHES 26T 2YEORE &S MINMELEmRORIE
Identification of immunomodulating substances from functional materials of Hokkaido and development

of commercial products with additional value

BREMY 1 —RE

Sanyu Nousan

Frt #EE (KRE)

Takashi Nishimura

s Fk (FEE)

Hidemitu Kitamura

BE  KXTh (54EH)
Daiko Wakita

ki Rz (918%#F)
Takayuki Satoh

RAREBRICB TR RBEE=R Y VI RIMEFORRE

Development of immunomonitoring tequniques in clinical trials

MRS ERAEM PR
MEDICAL & BIOLOGICAL LABORATORIES CO., LTD

N #EE (KERE)

Takashi Nishimura

s Fk (FEE)

Hidemitu Kitamura

BE XTh (94E#H)
Daiko Wakita

kg Rz (91E#H)
Takayuki Satoh

eBEEEYE R E LR ORSREREEZTE L. HREEERMORREZTD
Evaluation of skin-relating function for materials from Hokkaido plants and development of novel

functional materials

BE=H L EHR 4t
HOKKAIDO MITSUI CHEMICALS CORPORATION

Fft ZE (KRE)

Takashi Nishimura
s Hk (54EF)

Hidemitu Kitamura

BB XIh (9EH)
Daiko Wakita

B Rz (91EEF)
Takayuki Satoh

NIVN—THiRaZE D & LIe BB RRRREDRSE

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

HRESHNAFAMI2ITUR
Bioimmulance Co. Ltd.

Fft EE (KRE)

Takashi Nishimura

s Fk (FEE)

Hidemitu Kitamura

BE  KTh (94E#H)
Daiko Wakita

kg Rz (918%#F)
Takayuki Satoh
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2) BISMEEHEIE  Grant-in-Aid for Scientific Research

TR ST
Grant-in-Aid for Scientific

Research on Innovative Areas

707 F XU AL DEEERFKBEOHDERE
Understanding of genetic field for functuional expression by proteomic
approach

INEHE IR
Chikashi Obuse
(RFK#E)

Principal Researcher

TR
Grant-in-Aid for Scientific
Research on Innovative Areas

2 JFIVFEIEFCBLO D FESHIEE CREERDRET
Structural analyis of human cancer and autoimmune disease related
E3 protein CBLB

fEiE &E
Fuyuhiko Inagaki
(xH)

Principal Researcher

MR ST
Grant-in-Aid for Scientific
Research on Innovative Areas

7ArF VA EQAY O FUORBEAE RNV EICET B
BHHERERE Y

BR —F
Kazuyuki Sugahara
(%)

Principal Researcher

HAMREMT

MMr ER

Kenii
Grant-in-Aid for Scientific | AREREA 4>/ N0 BORREHis MBEREE OO BE ?:é';;‘;ra
Research on Innovative Areas o
Principal Researcher
fBiE £XE
AR
FEMRART | s 70 SEAHICEBS I LB - B2 - SEOWENE | Fuyuhko Inagak
Grant-in-Aid for Scientific
) L (5718&)
Research on Innovative Areas
member of a research
He R
ERIHEERAZE Yoshik: Tanak
. FERIHEERR ST BRI BT A ADINA F A ‘oshikazu Tanaka
Specially Promoted Research (%)
member of a research
W BE
Masataka Kinjo
(R%#E)
Principal Researcher
o o . e AT =B HARR
ERME (S) % RBSZE BRI A IC K SRR D FESHMRE Shintaro Mikuni
Grants-in-Aid for Scientific Study of molecular interaction of molecular complexes in live cell using (54E2)
Research (S) multipoint temporal and spatial correlation spectroscopy analysis. B
member of a research
et BR
Akira Kitamura
(9348&)
member of a research
oo BR —%
B
gﬁfﬁn ( ) » BERICHITZ2O2 RO FURBOKREICETEIDFXAHZAXLD Kazuyuki Sugahara
Grant-in-Aid for Scientific N
f2RR (RFE)
Research (B) o
Principal Researcher
Hf &
% (B
Grantﬁﬁ,jgjf;r (Sc)ientific HMENTF KT AEEEAEN) D OERFIEEOCICRBERE Isao Tanaka
DRFRORFHE (48&)
Research (B)
member of a research
o B
BT (B
Grantij?j?:r (Sc)ienﬁﬁc EREERY A INERBTH VR —LDAN—UEEH 8 - Min Yao
BRI DD FHEE (5318%)

Research (B)

member of a research

52




EHEgmR (B)
Grant-in-Aid for Scientific
Research (B)

a7 17 LIV KB BRMEOREEED D Al REEBERD
TREBRER EFAAR

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

TR RS
Tokiyoshi Ayabe
(RF#H)
Principal Researcher
i AR

Kiminori Nakamura

(18%#)
member of a research
BE <
ERME (B) Hif::;i HI:ou
Grant-in-Aid for Scientific RIATEBENTF NOBRE K &R FHEIEDRZRT .
(R&#E)
Research (B) .
Principal Researcher
7N 5]
Takashi Nisimura
(R%xE)
Principal Researcher
oo - = — . ; s Fik
EEmE (B) [ 78 ExtEs R RS (2 E D < Protumor/Antitumor Se f il IS8 D AZRA | Hidemitsy Kitamura
Grant-in-Aid for Scientific Elucidation of protumor/antitumor immune regulation mechanisms
(9348%&)
Research (B) based on host versus cancer stem cell responses
member of a research
BB KIh
Daiko Wakita
(9348%4)
member of a research
ERWE (B) N.ﬁﬁ ﬁ? M
Grant-in-Aid for Scientific | EHIEERE(LIES L & AL\ SEARAS B B B A A RO R DRI et
Research (B) o
Principal Researcher
WA ZRE T HBRINPY 7 2 ) —BEFHREET iEMEES FH B9
MK (B) L
N o DEAZHRER Toshiaki Koda
Grant-in-Aid for Scientific . .
R h (8) Roles of BRINP family genes that regulate neurogenesis on the (21EE)
esearc pathogenesis of neuropsychiatric diorders member of a research
FI X
Ll
&mffﬁzégmmc B HESEE LAVFARZEBEANS MU &2 HREHRE Kenji Monde
REFEDRFE (Kx#E)
Research (B) o
Principal Researcher
% B
BEFE B 5 5 A EmAOBLKERNABE R AT SBEThg DA T s R
Grant-in-Aid for Scientific a28E Isao Tanaka
Research (B) (RFKA)
ERIR © st Ouse
Grant-in-Aid for Scientific HP1ERY O—LEAARDPTRT HANTOIOTF > OEE E R (=)

Research (B)

Principal Researcher

E8EmER (C)
Grant-in-Aid for Scientific
Research (C)

AREEEEDSREBRREICRIETHEDRE

Effect of oral bacteria on intestinal innate immunity

At AR
Kiminori Nakamura
(RFKA)

Principal Researcher

MR Eia

HBmME (C) - _ e e mE s , . )

Grantin-Aid for Scientific 7 I RKFIZEREFELRWEZ /N B REERT O 72 ONMREIE S Kenji Ogura
KOBITEDRE (RKA)
Research (C) e
Principal Researcher
EBFE (©) =il
N S 707F 7V H > O BUEEE UEES KOEEE SO —FE Junichi Furukawa

Grant-in-Aid for Scientific i (=)

Research (C)

Principal Researcher
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EBHE (C)

Grant-in-Aid for Scientific

ETER - BERAEICH T D EEFEAREDGH

alF KK

Norimasa Iwasaki

Research (C) (H28E)
member of a research
%= Ak =R
Grantﬁﬁ?ﬁjfgr (S(;)ientiﬁc S ARNZHREBEZICE ) E U2 HERME - SO ESIEICE T Hideki Sudo
BIERIME (RFE)

Research (C)

Principal Researcher

MEAEMICEH T2 ERIIDFIRFOPGOF LWLV J FILZBIEE

MR EER

o
s RBHE ©) DR Michiyo Kobayashi
rant-in-Aid for Scientific . ) N
Research (C) New role of receptor activator of nuclear factor- kK B ligand and (e
osteoprotegerin in endothelial biology Principal Researcher
B EATH
Daiko Wakita
(Kx#E)
Principal Researcher
E8FE © s NRSEI 513 5 THIBIE A U 72 SE B DR g B
Grant-in-Aid for Scientific Elucidation of regulation mechanisms for T cell-mediated inflammation (548%)
Research (C) in tumor microenvironment -
member of a research
fEiE R
Takayuki Satoh
(518%&)
member of a research
. . PIE X
RBAHIFRR e } s . Kenji Monde
Grant-in-Aid for Challenging | BREEREMKRISICER LR T 1« > d3 EORIRMEBIGEDRRE (fo)
Exploratory Research Princi
pal Researcher
W oA B
I E LA
PREYARSFRIZT e e e e Makoto Demura
Grant-in-Aid for Challenging | SREENFERBA > VEL 2 /NIEDRIR (o)
Exploratory Research Principal Researcher
W N fB—aR
4 E oo
A . ; o o Shin-ichiro Nishimura
Grant-in-Aid for Challenging | FERI¥RIEEREERINCE D M J/N/ YV —TERBEEDRF (foze%)
Exploratory Research Principal Researcher
RIS w o
Grant-in-Aid for Challenging | ZIRTTHEE—EH/\1 7 U v NEEHRZEEZz AV EHRERCE (o)
Exploratory Research Principal Researcher
5 2 R B Rl
ﬂ%ﬂﬁﬁﬂ%mn ) 5 5 = sl Yoshikazu Tanaka
Grant-in-Aid for Challenging | EE& % AU \/ZIEAMRNADIRELED R (=)
Exploratory Research Princi
pal Researcher
e 2B 1R
Grant-?r&-ﬁiiiﬁffriijllién i JYITINITAERAWNERT « 2 OWEREICE DB - RERKEEH Norimasa lwasaki
Explorato Researcg ° B RIBORA (LF=2)

P ry Principal Researcher
I = T
a_fﬁﬁﬂn (B) " N Kohei Yuyama

Grant-in-Aid for Young IR 7V Y — LDORARERKE (foss2)
Scientists (B) Principal Researcher
I A0 B

R ®) B-ONDYD=E S EABRIE L RBRMEEEROMMICHI B | Tohru Taniguchi

9 B (RFEE)

Scientists (B)

Principal Researcher

EHFHE (B)
Grant-in-Aid for Young
Scientists (B)

BERF— DN ARMEEER BRI ORKRAEEDHEIL
Establishment of simultaneous in vitro assay for transcriptional activity
and affinity of glucocorticoid receptor to DNA.

=B #HAEs
Shintaro Mikuni
(RKA)

Principal Researcher
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EEWE (8) ALSEE 2 /N ERERICEDRNAX 2R XLZEEE & iR iAast et BA
Granti _A.:Lf Y TR R Akira Kitamura
rans |in nt: tOEB;)ung Analysis of relationship between neuronal cell death and disorder in (RKAE)
clentists RNA metabolism by ALS-causative protein aggregation. Principal Researcher
& oo
H%B}.ﬁ (B) — = .- s P Susumu Mitsutake
Grant-in-Aid for Young I I NFF—EIL KB o007 7—JHilatEee RS D ERH (o)
Scientists (B) Principal Researcher
o o KA FZ
H%E}Tn (B) o e B Syuiji Mizumoto
Grant-in-Aid for Young O ROA FUMBERTEIC KD BEREDREERKRE DEZA (o)

Scientists (B)

Principal Researcher

EHFME (B)
Grant-in-Aid for Young
Scientists (B)

TUBRHZBL. BREFZAICE (T B Btbd 7 DIEEERRMT

INEFF B
Tomohiro Onodera
(RKAE)

Principal Researcher

EHFME (B)
Grant-in-Aid for Young

BEiRE. RBTEZRAKICBENRERI TV MTUTIL

R BE

Yasuhiko Kasahara

Scientists (B) DFZE - (R&E)
Principal Researcher
U FEHEF Ry NEBRWEEXA X =D JRICKZ T HEED 1 RIE 27
EFmE (B) - : )
Grant-in-Aid for Youn BIXXTATA Noriko Nagahori
9 Single-molecule kinetics of Golgi-resident enzymes by fluorescence (R%®E)

Scientists (B)

imaging using Glyco-QDs.

Principal Researcher

HFME (B)
Grant-in-Aid for Young
Scientists (B)

B—UNAUEEICEDHRTIF T 2/\ bOFRFE

Fayna Maria Garcia Martin
(x#E)

Principal Researcher

MERFEBHAR— FZIE
Grant-in-Aid for Research
Activity Start-up

R BREICE TR TIBZEGS Ty N LR EMaEE
{LHIEEAE DR

= JEE
Masahiko Takahata
(Kxx#E)

Principal Researcher

R B
Research Fellowship for
Young Scientist

FHAZEEIC KBRS REERFT EZRTILEM S AT Z ) O
E:

I @R
Kenji Monde
Ananda Kumar C.S
(Rxx#E)

Principal Researcher

- BEEHERIEMEEMEIE  Health Labour Sciences Research Grant

RISEEBHEEMREE
Health and Labour Sciences
Research Grants for
Research on New Drug
Development

NAT Uy ROV IXRTF RERVEERNR XD ARERT 7 F
> DR ETDBRKRDR

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

[y D |
Takashi Nisimura
(Kx#E)
Principal Researcher
st FHik
Hidemitsu Kitamura
(71E%)
member of a research
BB KIh
Daiko Wakita
(2483&)
member of a research
ki =2
Takayuki Satoh
(1E%#)

member of a research

BHEDRANRMFAEE

FAMMREENERBEORERMKBOBRACZE - BREEZR LI ES
TS DK

HlE R
Norimasa lwasaki
(51EH)

member of a research
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FR24EE

BISERL 2 A / X—3 3 VT Biomedical science & Drug discovery Hub

Ee ) /)
PEAS il — RIS
HE —%
P K
PV
FIAF ol
ge
wrH o &
REF R

BT R
BB
LIPS

T7ATF M- HNVYT - <NTAY

(T 30%)
Yiz)
W H%)
Yiz)
e %)
e %)
IHIEZ9)
IHIEZ9)
HEATBh %)
BT Bh %)
BT Bh %)
(HFEBh%0)

o~~~ o~~~ o~~~

(FFEBIEO

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

A/Prof. Susumu MITSUTAKE
A/Prof. Seigo USUKI
Assistant Hiroshi HINOU
Assistant Tohru TANIGUCHI
Assistant Maho AMANO

Assistant Takahiko MATSUSHITA

Assistant Kohei YUYAMA
Assistant Shota SAKAI

Assistant Fayna Maria Garcia Martin

CIRANT I L5 NI BRI A ) X—3 3 ¥ N7 Protein structure Hub

fiidd 4%
HH ]
WA B
Wk ]
HH B
A ER
A
B Eh

FEHI)
FEHI)
Bz)
Bz)
HEHIZ)
FHEAEBAR)
ERREEIIESY)

(
(
(
(
(
(
(
(FFEBIZO

Prof. Fuyuhiko INAGAKI
Prof. Isao TANAKA

Prof. Makoto DEMURA
Prof. Min YAO

A/Prof. Yoshikazu TANAKA
A/Prof. Kenji OGURA
Assistant Naoki FUITTANI
Assistant Keisuke KOMODA

T A INAFARX=T T A ) R—=2 3 »NT  Bio-Imaging Hub

S B
ek
i T
= BUHRRR
NSNS
ik

(%)
(Bh#o)

(FEEBh %)
(FEEBh %)
(FEEBh %)
(CFEEBh %)

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

CONAF IV AAL ) RX—= 3 N7 Bio-mics Hub

AT
(L
RIE fif
will

(#H2)
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