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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 nine 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, national research projects
including “The Matching Program for Innovations in Future Drug Discovery and Medical
Care” (the third term), special research and education program for the Frontier-PST “the
COE Program for the Diagnosis and Prevention Utilizing the Next-generation Post-genome
Science and Technology™ (the second term), 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, and also a new research building for “the Food & Medical Innovation
International Hub” for the industry-university cooperation has been completed in the
neighborhood in 2015 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
recelving 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.




WAE

S 154
3H WA b AR 1R R
THOH : WIAAR b7 ABFEM BT

P 64F
2H DRIRR A N ATRZERR 2 MR EERR
PR 84F

471 1H - femdart ek iE  KIEARZ N abidit v 5 — Rl
5H291 + RWALKRA -7/ AWfZEL ¥ & —FERLE Y Y AT T 4

FR194E

5H DRSS R RS, S R—Ya vk vy~ EFL
FR204F

5 H30H : BUEAMRBANIIEM RIS/ R—2a vy — BIK
K234

3 H30H : AWtk e 77 v b7 4 — a8 %L

Chronology

2003 (H15)

in March : Construction (Ist stage) of the Frontier-PST building started

on July 9th - Ceremony to celebrate the completion of the Frontier-PST building
2004 (H16)

in February . Construction for 2nd stage of the Frontier-PST building started
2006 (H18)

on April 1st : Inauguration of Frontier-PST

on May 29th  : Symposium to commemorate the inauguration of Frontier—-PST
2007 (H19)

in May : Construction of Shionogi Innovation Center building started
2008 (H20)

on May 30th  : Opening ceremony of “Shionogi Innovation Center for Drug Discovery”
2011 (H23)

in March 30th : 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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(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. Ca ncer-Specific epitopes and antibody drugs
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(Sphingo—-cluster)

Sphingolipids are ubiquitously distributed in eukaryotic
cell membrane. They are highly bioactive as extra- and
intracellular 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 (S1P),
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 three topics. First, we have
investigated the functional role of SMSZ2, one of the SM
synthase (SMS), in obesity and fatty liver formation.
Analysis of sphingolipid species in human serum revealed
that SM species containing saturated acyl chains were
higher in obese groups than in control objects (Fig. B),
and were significantly correlated to the parameters for
obesity, insulin resistance and liver function. Then, we
have been developing the pharmaceutical agent against
metabolic syndrome. Second, we found that SMS
modulated the release of neuronal exosomes and the
vesicles are involved in the clearance of amyloid-B (Fig.
C). And, we revealed the clearance of amyloid-B was
exosomal glycosphingolipid-dependent. These findings
might provide a novel strategy for therapy of Alzheimer’s
disease. Thirdly, we examined the potential effect of
sphingolipids taken orally as food in skin function. In this
year, we developed a functional food including ceramide,
in collaboration with a company in Hokkaido, and validate
its potency to improve skin function by human clinical
study. We are now studying about in vivo metabolism of
ceramide uptaken orally and the detailed mechanism of
its role for improving skin function.

Figures

(A)  Structure of sphingolipid.

(B) The serum levels of sphingomyelin species in the control
and obese (BMI=35) groups.

(C) Intracerebral infusion of the exosomes decreased AR
accumulation in the model mouse of Alzheimer's disease.
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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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(Correlation between function and structure of FtsZ)

After DNA is replicated, cell division of bacteria
begins by self-polymerization of the cell-dividing
protein FtsZ bound with GTP, followed by a ring
(called Z-ring) formation with other proteins at the
division site in the middle of the cell. At that time,
FtsZ changes polymerization state to curved-form
from straight-form due to GTP hydrolysis. Finally,
the Z-ring shrinks, and consequently two cells are
formed as a result of the cell division. Here, we
determined the structure of FtsZ from methicillin
resistant Staphylococcus aureus by the X-ray
crystallography. Based on the structure, we
designed several mutants of T7 loop, and
performed the structural analysis and activity
assays. The results indicated that FtsZ has
conformational changes on the relative
arrangement between N- and C-terminal
subdomains for self-polymerization and GTP
hydrolysis. Such changes make T7 loop be able to
crawl into the GTP-binding pocket of the next
molecule well for polymerizing straight-form. GTP
hydrolysis also causes a structural change of FtsZ

from a straight to curve—form for Z-ring shrinking.

FtsZ

\T7aan-GTP SO N208  T7loop
- i I l ‘
Cterminal (P
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Atg3& AtglOZ BEEIZIXHI L 2\ T, Atg8& Atgl2%
ZFELTWS Z EAvRENTL

KrnAtg?”“' X

@ = Catalytic Cys

(Laboratory of NMR structural biology)
Autophagy requires ubiquitin-like Atg8 and
Atgl?2 conjugation systems, where Atg7 has a
critical role as the sole E1 enzyme. Although Atg7
recognizes two distinct E2s, Atg3 and Atgl(, it is
not understood how Atg7 correctly loads these
E2s 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 Atgl?2 to AtglO and Atg8 to Atg3 by
a trans mechanism. Notably, in vitro experiments
showed that Atg7 loads Atg3 and AtglO with
Atg8 and Atgl? in a nonspecific manner, which
suggests that cognate conjugate formation in vivo

1S not an intrinsic quality of Atg7.

AtAtg7"™

RDERER  Atg7-Atg10REHDIEEE €TV
(A) ZEIFKmAE?"P-KmAtg1 08 S AN RIBE T, BEDIKIZKMAEI0DFEMCYs116% K L T3, AIZAtAtg7"P-AtAtg3E

EEDOIERIBET. FKEDIKITAAtE3NEMECYs258%3k L T\ 3,

(B) ZIFAtg7-KmAtgI0NEEHE T IILDERE, £AI3Ag7-AtAg3NEESHE TV DERE,

1. Noncanonical recognition and UBL loading of distinct E2s by autophagy-essential Atg7

Masaya Yamaguchi, Kazuaki Matoba, Ryoko Sawada, Yuko Fujioka, Hitoshi Nakatogawa, Hayashi Yamamoto, Hisashi Hoshida,

Rinji Akada, Yoshinori Ohsumi, Nobuo N Noda, Fuyuhiko Inagaki
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Bio—Imaging Hub
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% i R RO B/ e O U EICHRA TV %,
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VAL BELR PP D ) BB L L EIRIEL T,
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DTH 5%,

EfoE:E:"]
1. BAEESKEEOMERZ,
2. BEMEAOZ LN EREFREGFPTREIELZH D,
3. BENAERSNEBICL B % 2/ BEREATRDOBITER,
() ALSBIETDP43% > /X7 B 025 kDa CHREIKTH DFCS
BIERR,
(£) ALSESETDP43% > /X7 EDFCSEIFERER,

Fig.1

(Imaging of cellular function and protein
aggregation)

Several biological systems such as newly
synthesized 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
SODI1 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.

i e ‘&

§ .| GFRTDP2EY 8" TDPLO"".CFP

3 - . E M

I JL il i,

R NS V. I 115, < I

SR vy oo (1Y, W < n

) rin-n(.) . T ime (3)
Fig.3




INAZIV AL I RN—V 3 UNT

Biomies Hub
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N OREBARDOHEE - ZEOA DAL, TEV A
T4 7 AN KBRS A 77 = X 22 b 5 &
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HAETOoTVD, TNFEFTICL, TEIV AT 4 7 A
2B 2 FIHLR T % 20/ DL 72 Ly BREEFRAT 2
fToTWwh, ZOB\BBT, FiBAKIOY =7y e L
T#HH I N TwbAurora B¥ F— itz 5] &
I3y o7 EEHER L. KR ENature Cell
Biologyikll B & N7z F /2. FOREIFHEFRAIC
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HoshinaS.et.al., J.Biol. Chem., 288:30161-30171 (2013)
Sato,Y.et.al., Scientific reports., 3:2436 (2013)
Nozawa,RS.et.al., Nature Struct.Mol.Biol., 20:566-573 (2013)
Osakabe,A.et.al., J.Cell Sci., 126:1323-1332 (2013)
MaeharaK.et.al., Nucl.Acids Res., 41:54-62 (2013)
AraiRet.al., Eur.].Cancer., 48:2417-2430 (2012)
SatoK.et.al., EMBO ], 31:3524-3536 (2012)
MoriyamaK.et.al., J.Biol. Chem., 287:23977-23994 (2012)
Nakaoka,Y et.al., Plant Cell., 24:1478-1493 (2012)
TimoriM.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.

Hoshina,S.et.al., J.Biol. Chem., 288:30161-30171 (2013)
Sato,Y.et.al., Scientific reports., 3:2436 (2013)
Nozawa,R.S.et.al., Nature Struct.Mol.Biol., 20:566-573 (2013)
Osakabe,A.et.al., J.Cell Sci., 126:1323-1332 (2013)
MaeharaK.et.al., Nucl.Acids Res., 41:54-62 (2013)
AraiRet.al., Eur.].Cancer., 48:2417-2430 (2012)
Sato,K.et.al., EMBO ], 31:3524-3536 (2012)
MoriyamaK.et.al., J.Biol. Chem., 287:23977-23994 (2012)
Nakaoka,Y .et.al., Plant Cell., 24:1478-1493 (2012)
limoriM.et.al., Exp.Cell Res., 318:262-275 (2012)

Analysis of genetic inheritance and functional expression by omics approach

Mass spoectrometry based proteomscs

Genomics by tiing array and next generation sequencing

Quanitative analysis by informatics

Hoochst HP La B F merged

Genetic analyss coupled
with imaging an.
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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. 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, total cellular glycomes were found to be
highly cell type-specific, demonstrating their utility as
unique cellular descriptors by identifying known
pluripotency biomarkers as well as novel candidate
biomarkers. In addition, we extensively analyzed the
relationship between altered glycosylation and causal
genetic alteration(s) by employing a unique approach
that applies comprehensive glycomic analysis to a

multistep tumorigenesis model.

MNormal human NHAT NHATS

NHA-TSR NHA-TSRA
astrocyles (NHA) {extended life) (immoriakized) (transformed) (fully-transformed)
Grade | Grade Il Grade Il Grade V

@ :Gle O :6al @ :Man B :GleNAc O :GalNac B :Fuc @ :NeuSAc < :NeuSGec

o : N-linked glycoproteins o : OHlinked glycog i % : glyo

B FEE7X bOY 1 MIhTERT, SVA0ERM RasV12+H & UmyrAKT 2 EXFERIICEA L - MU A -~ EF IR AV /- FESH D BIEN
GREMICE > TS AICE NN ADER & FESEORIETH O ERAERZ

Representative glycans expressed at high levels upon serial introduction of hTERT, SV40 early region (ER) inducing large T- and small
t-antigens, RasV12, and myrAKT (a constitutively active form of AKT with a myristoylation signal sequence) into primary normal human
astrocytes (NHAs).
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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 places 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 guidelines.

In 2014, 28 researchers were registered in this
facility, and the total number of working days was
94.

X3 Mo T4 72y /ICk B HBRRYE
BERE & 2 D llEn)
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/%% MAIE (Paneth cell) DSEAGTWT a7 47 =
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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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(Department of Orthopaedic Surgery)

The Orthopedic Research Laboratory in
Hokkaido University is dedicated to exploring the
scientific basis of musculoskeletal diseases and to
developing new therapies for the improvement of
musculoskeletal function.

Research projects in the laboratory focus on the
cellular and molecular biology of bone, cartilage and
the nervous system, biomechanics, biochemistry,
pharmacology, and tissue engineering. One of the
unique approaches to musculoskeletal diseases and
treatment in the laboratory is “Glycobiological
Research” on bone, cartilage, and the nervous
system.

One of our main projects is development of a
novel scaffold material for cartilage tissue
engineering. We demonstrated the feasibility of
acellular cartilage tissue regeneration using our
material in a large animal model. Currently, we
confirm the safety and metabolic pathway of the
implanted material for the clinical usage.

To clarify the pathogenesis of osteoarthritis and
metabolic bone diseases such as osteoporosis, we
have been performing in vivo and in vitro studies
regarding the function of glycans and their interacting
molecules using glycomics analysis and genetically
engineered mice lacking glycosyltransferases and
glycan receptors. Our studies demonstrated that
the diversity and complexity of glycoconjugates
and their interacting molecules play important
roles in the development of musculoskeletal
disorders.

Therefore, our glycobiological studies are expected
to provide new insights into the pathogenesis of
musculoskeletal disorders as well as to help developing

new therapeutic options and diagnostic tools.
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1 B16H o4 MEEMFT-—V a3y WHREMEBEN-—Z=Z72-2X2 —dfihr 5 K-
Vladana Vukojevi¢ [Quantitative biochemistry in live cells by Fluorescence
Correlation Spectroscopy (FCS)]

Karolinska Institutet, Department of Clinical Neuroscience + Associate Professor

2 R13H PFHREMFEEIF—
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REEREND ARESH ARRTEFR D A EWER

2 B23H 155885 (SG FResHU Support)
Prof. Claude Leclerc [Fully Synthetic Glycopeptides for the Development of
Cancer Vaccines]

Head of the Immune Regulation and Vaccinology at Institute Pasteur

3A9H T—R&AF1 AN )Y —FEIF—
i BF [ABRBEOREICKIDREROEE]
EERMBEMERR NAFXT 1 HIVRREF] A FESEERRITN-T




&S
MmER7OP1U b 20145E

WEEMEHRES / N—2 3 VElRRR 70T 5 L

W % H B CPRIS~27FE CPM20EEFHAIC L ) MRS E ., P24 2 PR BRI % 520
A G )
WRBES  [HRAE - RS ) N— 3 VLS
MEETE LKE O E=
W B #% B9 iEFraeiE ARIAGHEHEE FRKRIY
HZ8eRr  AARBATR  $UTHRAE  BUR 50E
ERR—7 74 MRSt REIGHEALE M %
HARX D7 4Ty 7 Apatt REBIERAE TN &
ZZERTEKRASH TR E =Exk #—

B =

A7y bTIE, BESAOEGEOE (QOL) mBEL LY ¥ /387 BHFHT % F v 72k AR 3E
EGEHAIEAT & V7B LEE & ORE % BRI 2O L L, 20720 0FEEMIIZEE AMEBERD-OD
WE AR T 5o ITHEDBIZERIIICIINA AR F ¥ — L BEFLIZRRKR AT 7 7 =<7 LTV 5D, F
7oy EEEZENAEES L. MEOBERMEEIC L2 HESE 0 EAR, BOEOEEFES O TANEL T 5,
COIRMZFTHE L FRASE D 5 ERS T 12 AR SE 2 R AR S i 2 RIS AE A L. ¥ v 371
fiFE AT & BRI E N TN TOMFIEELIZORIT 5720, EFEHEUIZE I HE 2L ERFED
¥ v VXA R RAISEILSE & RREEIT 23T ZN IR FRMIE - H A BIEFT Rk & LTS
s %,

FITILKROAZES N — T LB RBIEIL, ¥ N7 BE O ZHIMECTE LMEHGH 2 EI2 L 585
QOL% = % [REE MBS e R e B 1Y & > 3 7 B[l & BEfEAT 2 7012 L 728 72 2 S W SE B S8 7 %
T90 —Ji. WROEE IV — 7 & HIrBIERTE, E'Mrmb L7z BERPET O FER K ORI H OB
BWIEEZITH o 6. M7 N —TOMERMTEMET 52 LT, FEMAPETIC L A/08W - € POEEX
72F FTOEYEROERIC L L BB CTIEERBIZETEOH - 2 EE Ly Big 3, 72, Hi- b s
Wi Ex W MB OB W Z S L, HEARPETIC & ) KA O AEEREEDO /N2 2 b % FFREEA 2> D F8
FHNREZM LRl 2GR IE 2105, IO 2L T, KEBLUOEEEINENTA /) RN—=T a v
IR L 72K RAIEE - RREHROLCIHEGHEIELH) AMBERZIT) o

WA 5 ~ 7 F-% F TIZAISE & B APETFHAFAM OF% & %0 5 FMT > — X% fESr L. ZO%kiE. RKiFzess
2DODMIEE REDWIFER NI T 5T LI L 2EEOHEFREZE S o AT, AEBEE» AL L. EFE
PETHIHIZ & 2 Hr 3 OERNBRERCR R FIEDSWIEICIT ) ZLDTEL PV AL =Y aF V) —FDE
BRWEE b, M7, SEmEREN SRS & RHTZREE R R E L W 2 BT TR T & %
SEImAYE AT & 72 B0 10~15FE 2 2T T, IR L EFEESRHEO LAY VT =2 %) Y 7§52 LT,
HFATIEAEEICH B LIZO W, ITRE TIHIO Wi FAEMGES & S EER TEO/E L 72 E 1Al
- BT AT AOSUBE RIS TR T 5,

http://www.cris.hokudai.ac.jp/cris/innovahome/




WA/ RX=2a VAT LERRER (WiEA / XN—23V 95 8—EBRIEBTOTIL)

(ERSHE IR bt) TR —F &ETV R A= 7 |

7% KA M oPai2d4~284E

MRBFESR WAL - P92 [MERRSE - EREGLE] OTK
MEBEBEMEE  FERE U M=

MRS EE: LHEGZ

B =
ity — ZAOREDP SO FEER T TH LEFEOMIEMELELE olErE0 2L P—F&
VU R A= 7 #BA TE] OBReMoAr - SHEEEEO L. M OB IMEMELZ Iz Lo & Lz T/ -
[MEE | - TER] HISOBE - BENZIEZHET L L LI [/l DAY Y ) XA FOFR. MO v
N — 7 ORESE, MO S [NV - 4 ) X=2 3 ] ORBBICHNT 725 - FHEry 2 Bk
*ERL T,

Wkt - ETFRSEEMARRETOI 5L CHEBHES)

W % K8 B PR25~294F

MRBFES T EBEDEOEERRIC L 5 5 237 BRS 7 0 & 2 O]
(7 X FEBERICBIU 27 ¥ €= 7 ikl EikeE o i)

REEFEE  SURERERIAENER AR R

RTEEEEE Mk

B =

5N BIIEMGEOELERTH ) | AP BT 2 EAERS, LRy 2720 O/ R
FUOS7Zz & 128 A ETXTOERNLAIGOHNF L 2 2 HELWE ThH L. ito T TOEHAT =X
L DEINE, AR ADFERANDHRDO A% 53 NA TR EES 2 ENCHICO MO TEETH %,
—7. KRFIY S BB T 2 EFOB LT LD, ZORERLWIHICERELZEDL ) KD L1205 H
PH 5T HERDOXIMEREFNT I X 2KFEOREIIT, P WEED > > 720 72, KFEFOWHEALIC
AR PRI IC B VT H . RONZAIRE RO S D720, 7 237 HofE - HREEmRIIC
T RBRPE LN EIZE VD2, R TIE, J-PARCICBIT 2 8 3V AP SETFE—LF 1~
DFEHE, A & BEHEXHE & OMEBEFIIC X 2 =0 M Pl B O Rffi 217 L L 2. 2z L -
Ty NI REERHO 72012, KEETF OWERE#RR 0T O E - IREEA AR EIT |2 H 3
TH OGRS DD 5 VX HRAFES =7y b ey VX7 Hemeag e LT, mET e
e w) ZonmT ¥ — 20BN IS 7 V87 MO ERERAT OB 0L 2 B E 35,
PREC, A E o ¥ -2 0EEFIH 2 RHET 5,




BFEAHEMREE HRHE (BBH) 7027k

O F ¥ & [HARWEDS FIBTORRHEY] — JobinfE 1B & 0 RpEE -
W % B CPRe3~274R
70V 1Y MERE © AIRBTFERER R — A
%28 E R Ry

B =
MEERFEDHES L [ TH— ] OEFHEBSEREONT T — & 2 AGhE L [Tl =M
WT, BICBUT S HRRIEL Am L OBREN S 22T 5 2 LT, R EMSORME - LT L. A
a7 A ORI & BIHO T HRER I BREOREICEHF ST 5.

@F ¥ & KMAKRRANT LREREH LRI - T 0EO KL R R E IS DT
W 7% H B CPRe5~294F
TRV MEE  KIERARA N Ak vy —K M K

B =

Ry E NRE FESH. MR L VT B RIAUAR A M7 AREFSERCR 2 b L2, ESEIE 2 IEH
L. @B3MARORZ 7 skl U Tl BRI O B 56 & 18 0212 X 2B TR0 e 2
L. DFmlnfbAEIT 9 2 REORREEFLSICHIKRT 50

WMEZFHRKMALRARERR

FFERMEARE | P264 9 A ~P274: 3 J]

MR RER: (J13-13) WALV & 72 B ETRE 1815 0 1655
MEREEE A5 WX

t @ % B8 sk a AFIGH LR B

B =

BT R 1S S ME— OMIRIIRREIL. N LEEERINTTH L. L L. BEOFERBATEIZR
FArd ) FRERAT AL ZN 20 B 70 EMRR L A2 WHEDSHFE L. R RICEEREREL S 29600 7%
o SEFEOFAFERBAT OB L ) | AR 0 L AREEMNE 2 H W 728E HARREIMTD NS
LD o7zh, FREORBEREREN SN & S HITHINEBINFRS LT b 2 &K T
U SAIWNEEZRIRILTH % o

ZITARTUY 27 FTIE, TVF VEREAMEZRELEV 2 vz, fEkiE L) S IRREE - KER#E Tl
RRCEME RS L2 INCERT D EDPMRAHMZRET S22 L2 HNET 5, HIZHESNIZA
AT L, SEFRIC o CRUEBGEARRZ I L. IR CHIRICH S5,

23



HEESFZREMERT S5y b7+ —LEF (XBEFEE)

W % KA M P24~ 284R
BN EE L AEEIRDIODY 8y B MEERNTRE S BN EE 7T v b7 4 — AL AR
FEfL
(AN F— XFRAE fl b L7z g v 87 BRI O 324 L =L
FEEEE ST AVE-IEGIZERE  TH &k
SEREEEE - Hh B

B =
KRETIE, & 2737 B OARREERAT % 58 L“CEIJ%7DJCZ§"5 LD IE%W)’\EC%W“’%HE%?J‘
E f_&ﬂ)’l%l_ﬁ#?l‘frﬁﬁ TT Y N7k — LD, EE L %@mfﬁ[ﬁ%?ﬁﬁ?é Z D720, BEHEXH

7 VAT A IAT & | uaa%l_ﬁﬂﬁ%qﬂ L thileiT%LﬁMﬁ@fZ?ik EEALZ ATV, %ﬂ%%ﬂ)ﬂ%‘ Ak
T5HYRAT RS ?Léo BARIIZIE, B A8 & SPring-8O M S Ltz DEEAF D & > 73 7 B &R
V=L OERE, - A&%Afﬁf“a‘in‘ﬁqﬂl‘ﬁﬁi%ﬁ%ﬁ’)o EELE LT, E—AMmEOHAK, ¥—
LAORFEA R ERX S LI, T TIVOTY) TR EEEE O L SO FEEFEMEHE DD, Fh
f‘o%llﬁ(ké@%tfﬂiﬁf% %ﬁ@&)ét ATA VL LTEMT S, XBRBIVUHELZEBL T, 1
WHEDLL A OBER SR SL, EEEBBIONA A VT 4<T 14 7 AFEBEHRAL TR 7514 0 %
EHL, SNEEZEFIIESHBT 2720 THL, —— XM L eSS 754 D INTOEHE
HaEREaE2RY . BEEYZOBEMRUADSMLRL T VI VA Ny T - A2t 5,

BEEMAREREE - 75 b7+ —LERER (HBEFEE)

W % KA B P25~ 274
B EE L EWNMRY 7 ) 74 OHRETT 7T 4
REEEE Sk a R AR I R

B =

AHEERFEEIMNMR 7 7 ) 7 A 1&, JodmE e B i sE b, KRR A 77 affset > ¥y =K A -7
JBY ST EIENTA S R—=2a yNT "“%éﬂtSOOMHz@@(ﬁNMR 2 b &S B ERESTD
15 L 7 AT R 2 R & B R gE R AR & BAEIEZERE - 0 R BENMRIFZE 2 12 R E S AL600MHZ D ¥
W PREETE |2 & 2 WA B OME IS S 2 W FEHER A SR S L5 o AL R B O #%ER 3 S R0 AR 72
THE L ZOLHREIZLE AN TR LEIREH-TH S,

AHEEETIE, APMBOKGIM T A7 4 (AT 27700)74) 12X ) FARSAOIHR ML & &
BHTWA, SEIMNMRT 7 3 7 A 1231 S ZZNMREEREIZOW T, fliBiEZ i L 7ok 4 2 HEOFEE
W&, EmONMREEHOEERA TOMHZED, HAORAHI ) & EEHF I Om EIZHEE L, &
MEOWFEEEON 2 B3,

3@?3@%%@?31?%%']% ZARHET B 720 OFHIRHIE 2 HESE L, wBY R SEMIMIA T R b AR o 2

LDTBWTC, EEFRDHERRI R SN2 HE HEL T 5,

24



BFAERBRERER MRERRERFAXZE 7O 7L (A-STEP) (BEFEiREHE)

W % KA B Pa26~274
FRERER: 5T ERMEEET OO OEMNZRAERILS 7 OR%E

RERMEE

3
Xt s AT L X & 2 XY H o OS2 JF A O e CIEMEICRVE T A 7200 O b BN
ETH DY, bl v ) BEENFIES 5 20 BRI RE SN TWD, & 237 Hoaeme s »
N7 B OMEE R L7283 % EO SIS IR R E > T 24 H ., iERMOMRILEZ EE S 58 L
WAESLET O = — XidEve 22T b3 U2 B TR AT 22k 5 Wid 3 &S5 2
ETHFIZ 2 5\ I3 3P AR 2 5 L, b RET 2 HE Ry 7 &ML TE 72, REHET
IEHES L 7oA by 72 k4 b A X0y 37 BIHEA L. ERNZERE T2 L2 HIET,

25



H26EE MREE

Research Achievement

CBIERZEBA I/ N=— a3 NT

Biomedical Science & Drug Discovery Hub

KA NT S LA INGEREIRA /I N=2 3> NT

Protein Structure Hub

T MNNAFARA =TT I/ RXR= 32 NNT

Bio-lmaging Hub

CINAFIVRAL I N=2 532N T

Biomics Hub

- BEEIR - EFEEERRT

Division for Supporting Basic Science & Industrial Cooperation



AERIAIEE A ) X—3 32 YT/ Biomedical Science & Drug Discovery Hub
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1.

Shibuta T., Sato S., Shibuya M., Kanoh N.,
Taniguchi T., Monde K., Iwabuchi Y.
Enantioselective intramolecular aza-spiroannulation
onto benzofurans using chiral rhodium catalysis
Heterocycles, 89, 631-639 (2014)

Hongen T. Taniguchi T. Nomura S. Kadokawa ]J.,
Monde K.

In Depth Study on Solution-State Structure of Poly
(lactic acid) by Vibrational Circular Dichroism
Macromolecules, 47, 5313-5319 (2014)

Salayova A., Kudlickova Z., Balaz M., Budovska M.,
Pilatova M., Mojzis J., Monde K., Petrovaj J.,
Gondova T.

Stereoselective synthesis of 1-methoxyspiroindoline
phytoalexins and their amino analogues
Tetrahedron Asymmetry, 25, 1221-1233 (2014)

Khandelwal P., Singh P., Taniguchi T., Monde K,
Johmoto K., Uekusa H., Masubuti H., Fujimoto Y.
Revision of the relative and absolute stereochemistry
of 3-hydroxydehydroiso-a-lapachone and its
derivatives.

Phytochemistry Lett., 10, 224-229 (2014)

Hashimoto M., Murai Y.

Synthesis of Photoreactive Aromatic a-Amino Acids
and Effective Hydrogen-Deuterium Exchange for
Aromatic a-Amino Acids

J. Syn. Org. Chem., 72, 360-369 (2014)

Sakurai M., Masuda K, Wang L., Murai Y., Sakihama
Y., Hashidoko Y., Hatanaka Y., Hashimoto M.

Synthesis of Methoxy-Substituted Diazirinyl
Phenylalanine - A Novel Photoreactive Aspartame
Derivative for Functional Analysis of Sweet

Receptors.
Heterocycles, 88, 629-637 (2014)

Wang L., Murai Y., Yoshida T., Okamoto M.,
Masuda K., Sakihama Y., Hashidoko Y. Hatanaka
Y., Hashimoto M.

Hydrogen/Deuterium Exchange of Cross-linkable
a—Amino Acid Derivatives in Deuterated Triflic
Acid.

Biosci, Biotech, and Biochem., 78, 1129-1134 (2014)

Sakurai M., Yoshida T. Wang L., Murai Y., Masuda
K., Sakihama Y., Hashidoko Y., Hatanaka Y.,
Hashimoto M.

Synthesis of Photoreactive Diazirinyl Salicin
Derivative to Elucidate Functional Analysis of the
Bitter Taste Receptor.

Heterocycles, 90, 698-705 (2015)

10.

11.

12.

13.

14.

15.

Wang L., Murai Y., Yoshida T, Ishida A., Masuda
K., Sakihama Y., Hashidoko Y., Hatanaka Y.,
Hashimoto M.

Alternative One-Pot Synthesis of (Trifluoromethyl)
phenyldiazirines from Tosyloxime Derivatives:
Application for New Synthesis of Optically Pure
Diazirinylphenylalanines for Photoaffinity Labeling.
Org. Lett, 17, 616619 (2015)

Yamasaki Y., Nouso K., Miyahara K., Wada N,
Dohi C., Morimoto Y., Takeuchi Y. Yasunaka T,
Kuwaki K., Onishi H., Tkeda F., Miyake Y.,
Nakamura S., Shiraha H., Takaki A., Amano M.,
Nishimura S-1, Yamamoto K.

Use of noninvasive serum glycan markers to
distinguish nonalcoholic steatohepatitis from simple
steatosis

J. Gastroen. Hepatol. 30, 528-534 (2015)

Kimura K., Nishimura S-I1., Miyoshi R., Hoque A,
Miyoshi T., Watanabe Y.

Application of glyco-blotting for identification of
structures of polysaccharides causing membrane
fouling in a pilot-scale membrane bioreactor
treating municipal wastewater

Bioresource Technol. 179, 180-186 (2015)

Watanabe N, Hara Y., Kono A, Ohashi T., Amano
M., Nishimura S-L.

Nutriglycomics in Mice Fed High-Fat or Low-
Protein Diets

Journal of Nutrition & Metabolism 1(2), 4-8 (2014)

Terashima M., Amano M., Onodera T. Nishimura
S-1., Iwasaki N.

Quantitative glycomics monitoring of induced
pluripotent and embryonic stem cells during
neuronal differentiation

Stem. Cell Res. 13, 454-465 (2014)

Filipa Marcelo, Fayna Garcia-Martin, Takahiko
Matsuhsita, Joao Sardinha, Helena Coelho,
Anneloes Qude-Vrielink, Christiane Koller, Sabine
Andre, Eurico J. Cabrita, Hans-Joachim Gabius,
Shin-Ichiro Nishimura, Jesus Jimenez-Barbero,
and F. Javier Canada

Delineating binding modes of Gal/GalNAc and
structural elements of the molecular recognition of
tumor-associated mucin glycopeptides by the
human macrophage galactose-type lectin

Chem. Euro. J. 20, 16147-16155 (2014)

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

Fast epitope mapping for the anti-MUCI
monoclonal antibody by combining one-bead-one-
glycopeptide library and microarray platform
Chem. Eur. J. 20, 15891-15902 (2014)
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16.

17.

18.

19.

20.

21.

22.

Ishibashi Y. Tobisawa Y. Hatakeyama S., Ohashi
T., Tanaka M., Narita S., Koike T., Habuchi T,
Nishimura S-1,, Ohyama C., Yoneyama T.

Serum tri- and tetra—antennary N-glycan is a
potential predictive biomarker for castration-—
resistant prostate cancer

The Prostate T4, 1521-1529 (2014)

Inafuku S., Noda K., Amano M., Ohashi T,
Yoshizawa C., Saito W., Kanda A., Nishimura S-I,
Ishida S.

A comparison of N-glycan profiles in human
plasma and vitreous fluid

Graefes Arch. Clin. Exp. Ophthalmol. 252, 1235-
1243 (2014)

Sunami H., Yokota I, Igarashi Y.

Estimation of the angles migrating cells turn on
three-dimensional micro-patterned scaffolds by
live cell imaging with an inverted microscope
e—Journal of Surface Science and Nanotechnology.
12, 289-298 (2014)

Yuyama K., Sun H, Sakai S., Mitsutake S. Okada
M., Tahara H., Furukawa JI., Fujitani N., Shinohara
Y. Igarashi Y.

Decreased Amyloid-§ Pathologies by Intracerebral
Loading of Glycosphingolipid-enriched Exosomes
in Alzheimer Model Mice

J. Biol. Chem. 289(35), 24488-24498 (2014)

Hanamatsu H., Ohnishi S., Sakai S., Yuyama K.,
Mitsutake S., Takeda H., Hashino S., Igarashi Y.
Altered levels of serum sphingomyelin and ceramide
containing distinct acyl chains in young obese
adults

Nutrition and Diabetes. 4, e141 (2014)

Usuki S, O'Brien D., Rivner MH., Yu RK.

A new approach to ELISA-based anti-glycolipid
antibody evaluation of highly adhesive serum
samples

Immunol Methods. 408, 52-63 (2014)

Yamashima T. Mathivanan A. Dazortsava MY,
Sakai S., Kurimoto S., Zhu H., Funaki N, Liang H,
Hullin-Matsuda F., Kobayashi T., Akatsu H.,
Takahashi H., Minabe Y.

Calpain—-Mediated Hsp70.1 Cleavage in Monkey
CA1 after Ischemia Induces Similar ‘Lysosomal
Vesiculosis' to Alzheimer Neurons

Journal of Alzheimers Disease & Parkinsonism.
4(2), 139-147 (2014)

(8

. Yuyama K. Sun H.,, Usuki S, Sakai S., Hanamatsu

H., Mioka T., Kimura N. Okada M., Tahara H,
Furukawa J., Fujitani N., Shinohara Y., Igarashi Y.
A potential function for neuronal exosomes:
sequestering intracerebral amyloid-£ peptide
FEBS Letters. 589(1), 84-88 (2015)

. Yamagami K. Yamamoto T., Sasaki S. Mioka T.,

Sano T., Igarashi Y. Tanaka K.

Inositol depletion restores vesicle transport in
yeast phospholipid flippase mutants

PL0S One. 10(3), e0120108 (2015)
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B, 518, 47-51 (2014)

Maho Amano, Hiroshi Hinou, Risho Miyoshi, Shin-
Ichiro Nishimura

Potential Usage for In Vivo Lectin Screening in
Live Animals Utilizing Cell Surface Mimetic Glyco-
nanoparticles, Phosphorylcholine-Coated Quantum
Dots (PC-QDs)

Lectins: Methods and Prorocols, Methods in
Molecular Biology, 1200, 361-369 (2014)

Yuyama K., Mitsutake S., Igarashi Y.

Pathological roles of ceramide and its metabolites
in metabolic syndrome and Alzheimer’s disease.
BBA - Molecular and Cell Biology of Lipids.
1841(5), 793-798 (2014)

Yu RK,, Usuki S.

Human antiglycosphingolipids antibodies in
Guillain-Barre syndrome.

Autoantibodies, 3rd Edition, Chapter 609, 581-692
(2014)

FEH)

June 2014

Munchen, Germany

GLYCOPHARM meeting

GLYCOPHARM at work with glycopeptide epitopes:
promising targets uncovered by comprehensive
glycomics and robust synthetic compound library
Shin-Ichiro Nishimura
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July 2014 10.

Souel, Korea

Korean Lipid Biology Symposium

Roles of sphingolipid metabolites on metabolic
syndrome, Altzheimer disease and skin health
Igarashi Y.

August 2014

San Francisco, USA 11.

248th ACS National Meeting & Exposition
Vibrational CD spectroscopy as a powerful tool for
chiral analysis of flavor compounds

Kenji Monde

September 2014
Ulaanbaatar, Mongolia

Special Lecure in National University of Mongolia 12.

Introduction to Chirality and Chemical Biology
Kenji Monde

September 2014

Sapporo, Japan

CRC International Symposium

Analysis and Applications of Chiral Biomolecules
by Vibrational Circular Dichroism

Kenji Monde

13.
October 2014
Hebei, China
Fourth International Conference on Vibrational
Optical Activity (VOA-4)
Chiral Analysis of Biologically Important Molecules
by VCD with and without DFT Theoretical
Calculations
Kenji Monde 14.
October 2014
Beijing, China
Molecular Chirality Asia
Solution-State Helical Structural Study of Poly-L-
Lactic Acid by VCD
Kenji Monde
October 2014 15.

Beijing, China

Sino-Japan Workshop on Chemical Biology
Toward personalized medicine from glycan
biomarkers discovered by glycoblotting-assisted
high throughput serum glycomics

Shin-Ichiro Nishimura

October 2014

Hebei, China

Fourth International Conference on Vibrational
Optical Activity (VOA-4)

VCD calculation and the VCD exciton chirality
method:Seeing what other methods can not see
Tohru Taniguchi

November 2014

Hangzhou, China

Asian Chemical Biology Initiative

Development of a efficient methodology for the
rapid isolation of bioactive sphingoid bases toward
chemical library

Kenji Monde

December 2014

Singapore

8th Singapore International Chemistry Conference
Easy access to molecular stereostructure by
vibrational circular dichroism: from natural
products to macromolecules

Tohru Taniguchi

February 2015

Mysore, India

International Symposium on Chemical Biology
Approach to Metabiomics, Chemical genomics and
Epigenomics

Epitope-defined antibody as new class therapeutic
and diagnostic reagents: Toward personalized
medicine from chemical glycobiology

Shin-Ichiro Nishimura

March 2015

2015 Queenstown Molecular Biology (Shanghai)
Meetings

Shanghai, China

Epitope-defined antibody discovered by new
glycotechnology

Shin-Ichiro Nishimura

March 2015

Singapore, Singapore

SLING Workshop: “Chemical diversity of
sphingolipids and their potential biological
functions”

Diversity of sphingoid bases and their function
toward the development of functional foods

Sakai S.

March 2015

Singapore, Singapore

SLING Workshop: “Chemical diversity of
sphingolipids and their potential biological
functions”

Sphingolipid biology and drug and functional food
development

Igarashi Y.
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16. April 2014

Rotterdam, Netherlands

International Society for Extracellular Vesicles
2014

Intracerebral administration of glycosphingolipid-
enriched exosomes reduces Alzheimer’'s pathologies
in mouse brain

Yuyama K., Hui S, Igarashi Y.

17. July 2014

Prague, Czech Republic

CHIRALITY 2014

Helical Nature of Polyester Studied by VCD
Kenji Monde

18. March 2015

249th ACS National Meeting & Exposition
Intracellular traffic of cell surface mimetic
quantum dots—anchored glycopeptides

Shin-Ichiro Nishimura
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Single Protein Dynamics in Celluro
Study of dimer formation of transcription factor
using fluorescence cross—correlation spectroscopy
in the living cell
Kinjo M.
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Stockholm, Sweden
Course Functional Fluorescence Microscopy
Imaging (fFMI) in Biomedical Research (Karolinska
Inst)
FCS and FCCS in live cell imaging
Kinjo M.
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the Center for Molecular Medicine seminar series
(Karolinska Inst)
Dimerization process of transcription factor
analyzed by fluorescence cross-correlation
spectroscopy in the living cell
Kinjo M.
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5th ISAJ Symposium on Advances in Natural
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Study of transcription factor using fluorescence
cross—correlation spectroscopy in the living cell
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spectroscopy towards aggregation analysis of
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Characterize Lectin-Carbohydrate Interactions
Methods Mol Biol. 2014;1200:185-205 (2014).

AIE— BHEAE, FIEHEARR

W5 87 BB X OWENGE ORESH O HT 72 70 AT Tk
DEFE—T T ELT T A 3 — AEFTA~ OIS H—

IS FIHE B RL 5 4 %855 4 5 51-57 (2014)

W FEJERERR
L CHESE % R 9 5
b5z & W, in press

1

EA

1.

(fBfFEE)

20144E11H17H~11H21H
g2 A (P
The 9th 3R Symposium

Elucidation of structure and function of

heterochromatin through human HP1 binding
proteins

/ARG S

715

201444 H11H~4 H15H
TR (BUHRTH)

£ 1 EfLe ] 23—
TP I & 5 G th OREREEAT
ARG SR

20144E 5 H21H

HHRE: (RLART)

RS I —

HP1OEM S A2 CE&72ATF a7 a<F v Ok
& HERE

WY vk

INAFITRAIR=2 g3 NT

37



201445 J23H~5 H24H
R SE AT (RFR)

Prepfeis EBRASE T 0T ARER
V=i arag )l 3 Rl i S

ANAGHET) SR

20144 8 1

SRR (U8

RSO BB 75 - AT - =
J LI

ETRTAC & By AR RO SR P
i ERIEL

20144E 9 H

AL
REALFERILE - BUCHREFRSIE Y VAR T 4
WER R T T4 a7 AES Ry =T —%
PBNA A~ — T — OHEHR

B SR ER

201449 A

AL

RFRNFE - S/ N—a VPSR ZhET
DR EESHEDORELE
WETTATI 7 ADOIBREE L NA F~—H—1
E Ny

T IE RERD

20144E11H24H~12H 2 H

G RTIIRE (BdR)

1120 2 R 7 A BREFEIIGE R X - —

v NHPIOFMI S RZC&ATarsu<sF oo
HEyE L BBk

Y vk

20144F12H13H~1214H
RN A— v

160m gt R 7 &
AT T O T Qe RO RE &
ANk

F§IfE2014-163222

INAFITRAIR=2 53 N1NT



FER 2 EE - pEAMBEEE™ . Division for Supporting Basic Science & Industrial Cooperation

EiE]

1.

Kobayashi M., Nakatani T., Koda T., Matsumoto K,
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Kanchiku T, Ito Z., Mori K., Kaito T., Kobayashi S,
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T. Shimizu Y. Kanetsuka Y. Oku K. Bohgaki T,
Amengual O., Horita T., Shimizu T., Majima T.,
Koike T., Atsumi T.

RasGRP4 is Aberrantly Expressed in the
Fibroblast-like Synoviocytes of Patients with
Rheumatoid Arthritis and Controls their
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Herring JA., Lam TP., Wang X.,, Tam EM., Song
YQ. Fan YH., Chan D., Cheah KS., Qiu X, Jiang H,,
Huang D., Japanese Scoliosis Clinical Research
Group., TSRHC IS Clinical Group., the International
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Oceanside, USA

Seminar for food and medical innovation in
Oceanside

Paneth cell a—defensins rule intestinal homeostasis
and relate to Crohn's disease and life-style diseases
/ Intestinal stellate cell as a therapeutic target for
intractable fibrosis in Crohn’s disease

Ayabe T.

(AERZER)

March 2015

Las Vegas, United States of America
Orthopaedic Research Society 2015 Annual
Meeting

Effects of Single Local Injection of local Anesthetic
Agents on Intervertebral Disc Degeneration: Ex
Vivo and Long-Term In Vivo Experimental Study
Iwasaki K., Sudo H., Yamada K., Ohnishi T,
Tsujimoto T., Iwasaki N.

March 2015

Las Vegas, United States of America
Orthopaedic Research Society 2015 Annual
Meeting

Bone Marrow Stimulation Technique Augmented
By Ultrapurified Alginate Gel Enhances
Osteochondral Repair In A Rabbit Osteochondral
Defect Model

Baba R., Onodera T., Mommma D., Matsuoka M,
Hontani K., Iwasaki N.

March 2015

Las Vegas, United States of America

American Academy of Orthopaedic Society 2015
Annual Meeting

Autologous Osteochondral Mosaicplasty For
Osteochondritis Dissecans Of The Elbow:
Minimum 5 year Follow up

Urita A, Funakoshi T. Matsui Y. Kawamura D,
Tsukuda Y., Iwasaki N.

AR - EFEEEFT

41



5. March 2015
Las Vegas, United States of America
American Academy of Orthopaedic Society 2015
Annual Meeting
Effect Of Teriparatide Versus Bisphosphonate On
The Healing Of Osteoporotic Vertebral Fracture
Iwata A., Kanayama M., Shigenobu K., Oha F,,
Onda S, Tanaka M., Hashimoto T., Iwasaki N.

6. March 2015
Las Vegas, United States of America
American Academy of Orthopaedic Society 2015
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Efficacy Of Linezolid In The Treatment Of
Spondylodiscitis Caused By Methicillin-resistant
Staphylococcus Aureus
Takahata M., Ito M., Sudo H., Nagahama K.,
Iwasaki N.
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Sources of Research Funding For 2014

1) 41&8& %2 National Research Funding
- ZEEMREE  Government Projects
- RE%E» 5 DIi%RES  Private Research Funding
- 2= A Donations

2) MFMEEREIE  Grant-in-Aid for Scientific Research
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Health & medical innovation by new functions of foods based on intestinal environment
evaluation
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Northern Advancement Center for Science & Technology
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2) RIS ERMEIL  Grant-in-Aid for Scientific Research

R N EZh iR e hE
Grant-in—Aid for Chikashi Obuse
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Innovative Areas Principal Researcher
FEATIETR ] e WE 2B

e 3 5 F VIR FCBLO A FHEAHISE & R R OB , _
Grant-in-Aid for . . . Fuyuhiko Inagaki
o Structural analyis of human cancer and autoimmune disease .
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] related E3 protein CBLB o
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Fer iR s RE 184
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R N EEh iR faet D
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o S HREENMRER DS ELE X/IN—-XET IV .

Scientific Research on (RF=H)
Innovative Areas Principal Researcher
TR 7 He R#0
Grant-in—Aid for X Yoshikazu Tanaka
o [EFLI R B3R DENRY 7 1EFIHEAE D AZER .

Scientific Research on (KFF&)
Innovative Areas Principal Researcher
ARSI e £Z2
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Hf R
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Shin-Ichiro Nishimura
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ERFE (S) Toshiya Kamiyama
. At [ 1Y
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ek HE
Chikashi Obuse
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Grant-in—Aid for
Scientific Research (B)

EREEH YA VN ERBHTHIVAY-—LDRA M—VEEHE:
EiE - BUERIEDDFHEE

Principal Researcher
Ly S
Min Yao
(P18F)

Member of a Research

EBZE (B)
Grant-in-Aid for
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Scientific Research (C) L
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Grant-in-Aid f IRT A= RN TEMRARAGORE NS RIZROE Akira Kitamura
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