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Our Frontier Research Center for Advanced Material and Life
Science (Former Frontier Research Center for Post-Genome Science
and Technology) was also formed in 2006 as a new organization
which promote the academia-industry collaboration and interfaculty
collaboration research that had been developed in Frontier Research
Center for Post-Genome Science and Technology building (Current
Frontier Research Center for Advanced Material and Life Science
building). Since the center was established, our center has
successfully achieved its contribution to the university in leading the
research of life science field and academia-industry collaborations.

After the ten years, it is said that the original goal of the center
was accomplished, but a social need to the principles the center
suggested at first is now strongly growing. To be the platform to
promote the development of high technology and create more
intellectual properties and to be a bridge across academia and
industry to contribute to the advancement of society are still
important ideas. Furthermore, a research on Life Science started a
new era that is changing from the Post-Genome research to
transdisciplinary research of Life Science and Material Science. It
requires the stronger functional enhancement from a global
perspective. For the further strengthening, the center changed the
name as “Frontier Research Center for Advanced Material and Life
Science” from April 2016. We would like to work toward the
research and education more than ever. Thank you for your
continuous support.
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Each Faculty of Hokkaido University challenges to achieve reseach
and education goals in order to contribute the Third Term, Medium
Term Goals of Hokkaido University and the Future Strategy for the
150th Anniversary of Hokkaido University. Faculty of Advanced Life
Science has established functional system of the affiliated facility
since its establishment so that those goals can be achieved
efficiently and flexibly.During the first and second term, it fucntioned
as research center for post-genome of next generation. For the third
term, it reorganized as Frontier Research Center for Advanced
Material and Life Science in anticipation of expansion of
transdicplinary life science area. It conducts flexible cooporation
research with three units that inculdes academia-industry
collaboration unit, global collaboration unit, and advanced facility
unit, which propmotes big projects of academia-industry
collaboration research, global collaboration research, and sharing
the advanced equipments.Global Station for Soft Matter (GI-CoRE)
which is directly under president of Hokkaido University has been
established in the Center as well.

| would appreciate your continuous support in the future.
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As the current century started, our country is asked to improve the
sophistication of industrial structures. Technological innovation is
essential to strengthen the national power of Japan and even to
make the foundation of an abundant life for the future. Universities
take responsibility for this new innovative technology development.
Therefore, an action to create new industries is one of important
factors to show the social significance of a university.

The former Frontier Research Center for Post-Genome Science and
Technology accumulated collaborations on the basis of Life Science
academia-industry networks, which is one of what society expects to
the university. Furthermore, actions toward academia-industry
collaborations will enhance the needs of global perspectives as well
as positive actions in the country. In order to promote the global
collaborations on which the Hokkaido University put much
importance, it is imperative to create the international research
center for it. Also, the role of large-sized equipment for leading-edge
technology in life science has been very important. We will widely
share the cutting-edge devices which were introduced for the past
projects and impart the know-how so that life science research in
the university can get higher level. Moreover, in order to carry on
these projects continuously, it is essential to develop young
researchers for the next generation, which needs to build a new
organization.

The purpose for establishing the center is to develop the project
creating the international collaborations research center as well as
to accelerate the move of industry-academia collaborations by
progressing the transdisciplinary research that was conducted in the
former Frontier Research Center for Post-Genome Science and
Technology. In particular, we reorganize a new organization by
creating Academia-industry collaboration unit, Global collaboration
unit, and Advanced facility collaboration unit. Academia-industry
collaboration unit focus on a collaboration which related to life and
material creation and medical and health care. Global collaboration
unit implements a program “Global Station for Soft Matter (GI-CoRE)
from 2016, and this program is the center to conduct international
collaboration research. Advanced facility collaboration unit is
intended to provide the shared equipment of Faculty of Advanced
Life Science such as NMR, MS, and X rays, to accelerate practicability
by animal experiments, and to work out the project for developing
excellent human resources.
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2003 March Construction (1st stage) of the Frontier-PST building started

July 9th Ceremony to celebrate the completion of the Frontier-PST building
2004 February Construction for 2nd stage of the Frontier-PST building started
2006 April 1st Inauguration of Frontier-PST

May 29th Symposium to commemorate the inauguration of Frontier-PST
2007 May Construction of Shionogi Innovation Center building started
2008 May 30th Opening ceremony of “Shionogi Innovation Center for Drug Discovery”
2011 March 30th Construction of Platform for Research on Biofunctional Molecules
2016 April 1st Reorganization of Frontier-PST

Inauguration of Frontier Research Center for Advanced Material and Life Science
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To establish intellectual basis research platform
To utilize research outcome for society via industrial promotion

To promote new industry from synthesis of knowledge
is the required real feature of industry-university
collaboration. In this unit, we accelerate and expand
frontier large-scale industry-academia-government
collaborative researches based on our cutting-edge

sciences, and promote continuous Open Innovation
beyond individual university-industry frameworks.
Future, we foster human resources to lead our society
for next-generation life sciences which mix materials
and lives.

MAIN PROJECT

1 Industry Creation Departments (Lipid Biofunction, etc.)

This unit mainly intended to:

1) develop exit-oriented life science related materials

2) promote industry-university collaboration in medical and health field

2 COI-STREAM “Innovative Food&Healthcare MASTER” (MEXT, JST)

3 ImPACT (Cabinet Office)

4 The Matching Program for Innovations in Future Drug Discovery and Medical Care (MEXT)

5 Innovative Education: Problem solving/hands-on PBL in industry-university collaboration




BdBwiE | ERRIRORHFEFEA
EXBINFHLLST

Paradigm shift in headquarter function of the
intestine by clarifying mechanisms of health
and disease
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Innate Immunity Laboratory, Faculty of Advanced Life Science
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ﬁi - ﬁﬂ: ‘ ﬁﬁ ‘ To understand and control intestinal environment, we study molecular mechanisms of intestinal epithelial cell functions. The

@) fe%gg intestine elicits multiple vital functions such as immunity, nutrient absorption, regeneration, endocrine and nerve, and forms
Wﬁiﬁ W?E b HEEH various inter-organ networks. We target intestinal epithelial cells to analyze molecular function and to regulate the intestinal
. environment. Our goal is to contribute to creating healthy-longevity society by developing new methods for preventing and

treating disease. We will reveal mechanisms of health and disease from the intestine, and make a paradigm shift

Panethi#fif@hti8 S & IEEHHITOHF
EEARIRTRY ND—DDfRR

Clarification for mechanisms of Paneth cell function in homeostasis

[R1EME] MR IDMES IBEARE
BA I A STFHERET

From advanced science in intestinal environment created with

maintenance and intestinal environment network “food”, “intestine” and “microbiota” to preventive medicine
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Paneth cell, a lineage of small intestinal epithelial cells, secretes antimicrobial peptide named It has been known that a huge number of microbiota residing in the intestinal lumen has a link to
a-defensin in response to bacteria and cholinergic stimuli. We revealed that secreted o-defensin many diseases such as lifestyle disease and inflammatory bowel disease. Because a-defensin
contributes to innate immunity and symbiosis by selective microbicidal activities against pathogens. regulates the intestinal microbiota, intestinal environment is defined by food/medicine, a-defensin,
Using isolated crypt and enteroid, 3D structure culture system of small intestinal epithelial cells, we and microbiota. We will verify headquarter function of the intestine focusing on the intestinal
are studying Paneth cell functions by use of sophisticated methods including confocal microscopy. environment to clarify pathogenesis of disease, and further implement preventive medicine socially.
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ayabe@sci h 0 kU d ai .ac J p Frontier Research Center for Advanced Material and Life Science 4F
http://altair.sci.hokudai.ac.jp/infsig/
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Rational drug discovery based on a theory of
dynamic epitope and innovative glycotechnology
platform
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Laboratory of Advanced Chemical Biology, Faculty of Advanced Life Science

iR A M—H

B LHEE F

iE BENI7 T4
774% U7

ERREIROBERIZISEDRZ{EF D
AXATEBITNEHERRSTEGRZHIBCES

ER NEGFERNEEREEMSNIEOD FHBECEDEMFNEER | ZHEAI DIBIET
[9>2 )ROBDOREMEENRBFRNIC, ULIEFAFTIVICEIELTNS] CEEFHR

LEUEZ. fIZE, EEMEEMXDEEDS DE—DS > )\ IBEOHEHEBEDECKD

HURART F REIBDIMMBENAE <K ELLEFET . CORENZHWERD. BNLRHRED

BNIEERBIEEICEDER I D L2BK I 2= [BNTE b—T%| 2R UE

Ufz. COMMERERENRENIE h—TZ2HRE I INAERRDOMAFHFEEERRRES
EECRDHEEL TVET,

Toward personalized medicine, our goal is to establish a promising strategy for the rational drug discovery system from disease-relevant

Shin-Ichiro NISHIMURA, Professor
Hiroshi HINOU, Associate professor

Fayna Maria Garcia Martin,
Assistant Professor

“dynamic epitopes” based on the specific posttranslational modification of the key glycoproteins. Our new glycotechnology platform, notably
glycoblotting-based high throughput glycomics and microarray displaying robust synthetic glycopeptides library, allowed for the

development of epitope-defined antibodies showing potent anti-cancer activities.
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Nanosome: Targeting endocytic trafficking of cancer cells by
smart nanomedicine platform
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The Community of
Chemical Biologists
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Despite emerging potentials of nanoparticles for in vivo medical applications, the clinical translation
of nanomedicines has been limited due to its low delivery efficiency to the targeted solid tumours.
We demonstrated that small nano-sized hard-core particles coated by cell membrane-mimic
monolayer, namely “nanosome”, can be a new-generation smart nanomedicine platform allowing
for highly specific and efficient intracellular molecular targeting therapy. Representative cell images

(A549) showing intracellular distribution of QD conjugates (green) when coincubated with human
lung cancer cell lines for 2 h (selected as the cover of ACS Chem. Biol. on September 2015).

E-mail shin@sci.hokudai.ac.jp
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High-sensitive, low background microarray analysis of
glycoconjugate-protein interaction.
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Glycoconjugate-protein interaction analysis method was established by the combination of rapid
synthetic protocol of glycoconjugates library and high-throughput printing of the library on a slide
plate. Addition to confocal laser scanning method, evanescent-field type scanning method allowed
to analyze the microarray slide in highly sensitive and low background level. Elucidation of
structure-activity relationship of glycoconjugates and proteins, and development of biomarker
related to various cancer and neurological disorder are in progress by exploiting this technology.
(Research Project Leader : Dr. Hiroshi HINOU)
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http://altair.sci.hokudai.ac.jp/g4/index.html
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From Bench to Bedside

Bringing you cutting-edge research for
“Hope To Cures” of locomotor apparatus
diseases
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Department of Orthopedic Surgery, Graduate School of Medicine
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Norimasa IWASAKI, Professor
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EEHEEEE &)l B—  Junichi FURUKAWA, Associate Professor
SREm JNEFZEF E53¥ Tomohiro ONODERA, Lecturer
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BhE 77— 7Y Alaa TERKAWI, Assistant Professor

Masahiko TAKAHATA, Associate Professor

Hideki SUDO, Associate Professor

Ken KADOYA, Lecturer

From Laboratory to Clinic
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Our research interests focus on the understanding of the pathology and molecular signaling mechanisms of locomotor apparatus

diseases, and the development of advanced and novel therapies. We aim to move our approaches all the way from basic

research to a clinical application and back to the laboratory for further improvement.
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Acellular technique with an ultra-purified alginate gel for
cartilage repair
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Ultra-purified alginate gel (UPAL® gel) has been recently developed in our laboratory as a scaffold
for cartilage repair with no cytotoxicity. UPAL® gel has proven to accelerate cartilage healing
through inducing chondrogenesis. This acellular technique is minimal invasive, cost-effective and
simple approach for osteochondral defects. Our technique has been approved for clinical trials
since 2016.

kadoya@med.hokudai.ac.jp (FZR)
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Research Theme2 Glycobiological approach to elucidate the
mechanism of bone metabolism control

AHCHT B BIRFEOBEER(L126075
ACED. BRE0(ENE)DREERST
BOHAMRAL 2> TNS, BEREES
oL - BIRRD) S > ROTH(C > TR
BEND, BOIL—TTE MEEMLNT
TO—FH5. BREHEEECEDZAT
EHEL. TOSIEMEEOR CREICHT
h BRI AT > TV\D, BAEH(C($50E

 RCSRTRERER ORRSEH BT ET
3.

- TR T

There are over 1,260 thousand patients with osteoporosis in Japan. Osteoporosis is the crucial
cause disease of fragility fracture. Osteoporosis is caused by the imbalance of bone metabolism.
Our group detected the molecular to have a crucial role to control bone metabolism via
glicobiological approach, and investigated control mechanism and role in pathological state. Finally,
we plan to approach the clinical application for osteoporosis patients.

RERMBEESNFATE > — 30
Frontier Research Center for Advanced Material and Life Science 3F.

http://www.hokudaiseikei.jp/
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Study of Biolipid Functions
towards Improvement of Health
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Laboratory of Biolipids, Faculty of Advanced Life Science
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OR7+1IEED Sphingolipids (the name derived from sphinx) are highly bioactive lipids as signal regulators and membrane components. In
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;S*Fﬁiwlﬂﬂ‘ i LI, (EREIEORRA our laboratory, we have studied the biological and pathological functions of sphingolipids, and developed lipid-based health
E

functional materials collaboratively with DAICEL corporation.
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Research of molecular machinery underlying improvement of Discovery of preventive care strategy for Alzheimer's disease
skin functions by sphingolipids by regulation of extracellular lipid vesicles, exosomes
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Sphingolipids can improve several skin conditions such as epidermal barrier and itch nerve The roles of exosomes, a group of extracellular vesicles, are emerging in neurodegenerative
extension. To develop functional materials to refine skin functions, we have examined the in vivo disease. Neuron-derived exosomes can promote to remove brain AR, a pathological agent of
dynamics of dietary sphingolipids and molecular mechanism underlying improvement of skin Alzheimer's disease (AD). We have explored lipid-based molecules to accelerate exosome

functions by dietary sphingolipids from different biogenic sources. production and developed new strategy of preventive care for AD.
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kyuyama@pharm.hokudai.ac.jp (3%LU) Shionogi Innovation Center for Drug Discovery 2F

http://biomem.pharm.hokudai.ac.jp




%@ E I;g E ;% 1 = v h Global collabor;ti

MAIN PROJECT

N

BRI RRAN R DE(HE

ERAEARRREAERZRETHILEZENET ST
ZYbFH2BEELIVEAZOEREEARREER
(GI-CoRE)Y 7 b= 22—/ 00— /\IVRAT—> 3> DEEHFE
MEMRETRL TS,

K 2—DEFE#EI -y ZipERI1I-_vItD3 1
ZYrDEENRICEIZEBRERMAEDOIMRAEAFLT
W5,

FEEH

B GI-CoREZ 0T 5 LD EKE

1 VIhEZ—70O—N\IVAT—23>
2 Hokkaido Summer Institute
o BAAERERAN
3 HR®T+—H A FEZUSPSA3TOI I L)

4 Core to Core Program (B. Asia Africa Science Platforms.)

u ERAERROHEL BNRAREDEBAL

S

Development of international collaborative research center

This unit is intended to implement the project to
develop international collaborative research center,

Global Station for Soft Matter which belongs to Global
Institution for Collaborative Research and Education
(GI-CoRE) of Hokkaido University has been established as

international collaborative research center since FY2016.
It is expected to enhance the international collaboration
by working hard in glove with other two units of
Frontier-AMLS: Academia-industry collaboration unit and
Advanced facility unit.

This unit mainly intended to:
1) conduct the GI-CoRE program

2) develop international collaborative researches and inviting international researchers

1 Global Station for Soft Matter
2 Hokkaido Summer Institute

@ Invitation of foreign researchers
3 JSPS A3 FORESIGHT PROGRAM

4 Core to Core Program (B. Asia Africa Science Platforms.)
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Elucidation of the Structure-Function
Relationship of Proteins

SelmiEan Rt AT
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Laboratory of Biological Information Analysis Science,
Laboratory of Protein Science, Faculty of Advanced Life Science

B A
HEHIE FBR E[EE  Tomoyasu AIZAWA, Associate Professor

SEED 2g)|| g7 Takashi KIKUKAWA, Lecturer
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Makoto Demura, Professor

Takashi TSUKAMOTO, Assistant Professor
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Proteins consist of the linear chains of amino acids. After correctly folding into specific three-dimensional structures, proteins exert
high abilities comparable to the artificial devices. We are investigating their mechanisms on the structure formation and functional
expression by using the molecular biology and various spectroscopic techniques. We are also conducting the collaborative

researches on the industrial applications of proteins.
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Structural and functional analysis of innate-immunity related
peptides and proteins by NMR
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Innate immunity is one of important mechanisms to protect living organisms from bacteria and

viruses. Antibacterial peptides attack bacteria directly by mainly membrane destruction mechanism,

and cytokines play a role in directing immune cells to attack foreign bodies. By elucidating the
three-dimensional structure of the these molecules by NMR method will lead to the future
application to drug discovery.

demura@sci.hokudai.ac.jp
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Elucidation of the light-energy conversion mechanism of
light-absorbing proteins
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Organisms express light-absorbing proteins to utilize sunlight for cellular metabolic processes.
Rhodopsins are the most ubiquitous light-absorbing proteins and have diverse functions, such as
photosensors, ion pumps, and ion channels. We are analyzing their essential mechanisms for light-
energy utilization and functional differentiation. Our goal is to develop the novel photoactive
proteins applicable to environmental and medical problems.
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Creating Active Hydrogels Having Soft
Tissue-Like Functions
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Laboratory of Soft & Wet Matter, Faculty of Advanced Life Science

gﬁg %‘E ﬁlj;','q'i Jian Ping GONG, Professor

i 8| 2= Takayuki KUROKAWA, Professor .
BhE g2 5 Tasuku NAKAJIMA, Assistant Professor N,
B B ZI))-%y)"  Daniel R. KING, Assistant Professor Y [ 8
YATBhEL BF4 1L B51T Takayuki NONOYAMA, Assistant Professor ORF+9R
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Hydrogels bear some similarities to biological tissues, for example their soft and hydrated form, and hence have been investigated as synthetic
equivalents for use in biological fields. Our strategy is to design tough and self-healing hydrogels with multiple functionalities to broaden their
applications. The principle for designing tough and self-healing hydrogels is to incorporate reversible sacrificial bonds (hydrogen bonds, ionic
bonds, -1 interactions, and/or hydrophobic interactions) into the polymer networks. These bonds can reversibly break and re-form to dissipate

energy, resulting in materials which possess tough and self-healing properties.
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Tough and colorful hydrogels based on lamellar bilayers as Tough and self-healing hydrogels from polyampholytes based on
reversible sacrificial bonds ionic bonds as reversible sacrificial bonds
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The brilliant, iridescent colors seen on insects and bird feathers are often the result of hierarchical We developed a tough and self-healing hydrogel from polyampholytes, where each polymer chain
structures. Inspired by nature, anisotropic hydrogels with a perfect 1D photonic crystal structure is topologically entangled and possesses both oppositely charged ionic groups randomly
based on the uniaxial alignment of lamellar bilayers was created. The single-domain lamellar distributed along the chain backbone. The charged groups form multiple ionic bonds of intra- and
bilayer not only diffracts light but also serves as a reversible sacrificial bond that dissociates upon inter-chains with strength distribution. The strong bonds serve as permanent crosslinks, imparting
deformation, resulting in properties such as high strength and fatigue resistance. elasticity, while the weak bonds serve as reversible sacrificial bonds to dissipate energy for

toughening, and enable the self-healing behavior.

b+ >

gong@sci.hokudai.ac.jp Frontier

http://altair.sci.hokudai.ac.jp/g2/index.html
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Research of Soft Matter Science

(25 members)
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Global Station for Soft Matter Research
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Soft matter research is becoming an increasingly important field of modern Materials Science. Having existed for less than 100
years, polymeric materials are the youngest field of materials research, but play an extremely important role in our daily lives.
The goal of the Global Station for Soft Matter is to bring together leading researchers from all over the world to focus on
solving major obstacles in the field of soft matter. We aim to understand the mechanisms which govern the mechanical
responses and fracture mechanics of soft materials to open up opportunities in the future with a new generation of soft and

tough materials.
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Advanced Materials and Functions from Soft Matter
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Medical Applications and Devices from Soft Matter
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Through fundamental studies of soft matter, we aim to develop materials with advanced properties Damage to load-bearing biological tissues is a major concern in society, especially amongst the
and functions. Through studying individual chain dynamics, we hope to create materials which can elderly. Current ligament and tendon replacement surgeries are painful and suffer from long
dissipated energy broadly. Furthermore, recent research has lead us to focus on “active materials” recovery processes. A primary area of focus is on understanding how to bond hydrogels directly to
which can undergo functional changes or mechanical recovery. These materials will play an bone. Through the creation of hydroxyapatite and hydrogel composite materials, we have proven
important role in future research. that it is possible to bind gels to solid surfaces. This should enable the use of cutting edge soft

materials in biological applications.

Us gong@sci
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Cells, the Final Frontier in Science
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Laboratory of Cell Dynamics, Faculty of Advanced Life Science
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B2y AR i—BB  Seiichiro ISHIHARA, Assistant Professor

Hisashi HAGA, Professor
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3D morphogenesis of animal and plant organs is the final mystery in biology because the blueprints to form 3D structure are
not written in DNA. We try to understand the mechanisms that determine the 3D shape of a biological body from the viewpoint

the physical properties of the extracellular environment. Moreover, we try to reveal the mechanisms of malignant alteration

induced by failure of the relationship between normal cells and the extracellular environment.
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3D morphogenesis of epithelial sheets using viscoelastic
substrates
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3D morphogenesis is an essential process for various phenomena such as embryonic
development and tissue formation. Mechanical properties of the extracellular matrix are understood
as factors that affect the cell behavior. We show that a collagen gel overlay induced epithelial sheet
folding from the periphery that migrated inwardly, resulting in the formation of a 3D luminal

structure in a collagen gel. We also cultured epithelial cells on a viscous substrate. The cells
presented a tulip hat-like 3D morphology induced by the deformation of the peripheral substrate.

haga@sci.hokudai.ac.jp
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Acceleration of metastatic growth of cancer cells induced by

substrate stiffness
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Recent studies have shown that stiff substrates trigger cancer progression such as metastasis and
cell proliferation. For example, it is well known that malignant breast tissues are stiff compared with
normal mammary tissues. We found that stiff substrates enhanced cancer progression by
upregulating matrix metalloproteinase-7 expression, which is an indicator of poor prognosis,
through the positive feedback loop of yes-associated protein, epidermal growth factor receptor,
integrin and myosin regulatory light chain in colorectal cancer.

bt W
School of Science, Building No.2, 6F

http-//altairscihokudaiacip/a3
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To open the advanced facility and technology

To cultivate young scientists

Innovative and sophisticated facility is becoming much
more important for the field of Advanced Life Science.
We have developed most-advanced facilities through
the past projects. Sharing these facilities can keep
imparting the technical know-how, which leads life

science research in Hokkaido University into higher
level. Moreover, we establish new flexible organization
that foster human resources for next generation to
conduct the projects continuously.

MAIN PROJECT

This unit mainly intended to;

1) offer technology of common advanced facilities such as NMR, MS, X-ray, and imaging

2) work forward to practical use by experiment on animals
3) implement projects for high-level human resources development

1 SMOU “Soft Matter Open Unit” for sharing equipment
2 Advanced NMR facility
3 Collaborative projects

o SRR EBRHAMEERE ATV M7+ —LERZET OV S L-FlcGHAEAZETIOI S L)
@ Platform for Drug Discovery, Informatics, and Structural Life Science
@ Department for Science and Technology Program Promotion

4 Enrich staff cooperation and support system
® Global Facility Center, Hokkaido University

® Center for Promotion of Platform for Research on Biofunctional Molecules
5 Developing the sharing system of advanced equipment and the courses for advanced human resources
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Decoding of Biomolecules’ Chiral Information
& Its Applications

FlmEIFRTR (L FEMFEARE

Laboratory of Molecular Chemical Biology, Faculty of Advanced Life Science

Kenji MONDE, Professor

iR FIh @R
BpE s0E
BE 1H BX

Tohru TANIGUCHI, Assistant Professor

Yuta MURAI, Assistant Professor
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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.

We have applied chiroptical spectroscopies such as vibrational circular dichroism to investigate the chiral structures of various

biomolecules, sometimes at an atomic level.
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Development of Chemical Biology by VCD Method
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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. 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.

kmonde@sci.hokudai.ac.jp

Coniact Us
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Development of Lipid Chemical Biology
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Sphingomyelin synthase 2 (SMS2) is related to metabolic syndrome, Alzheimer disease well-
known as “Unmet Medical Needs”. We have developed new ceramide-type inhibitors and their
mimetics against SMS2 to treat metabolic syndrome and Alzheimer disease. We are
also developing new ceramide library orientated toward diversity of them. Furthermore we are

creating chemical probes (Photoaffinity probe, PET probe and Fluorous probe) to elucidate their
molecular mechanisms.

Ceramide library Chemical probes

Ele S AL FAR2EEE (REMBEDRRIFHAIR) 4B
Frontier Research Center for Advanced Material and Life Science 4F

http://altair.sci.hokudai.ac.jp/infchb/
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Elucidating of Cellular Functions through
Dynamic Property of Biomolecules
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Laboratory of Molecular Cell Dynamic, Faculty of Advanced Life Science
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Masataka KINJO, Professor
Akira KITAMURA, Assistant Professor

?EH%%(E IJ_IZ]K %j( B Johtaro YAMAMOTO, Invited Professor
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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) and advanced imaging methods are constructing.
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Investigation of dysregulation mechanism of protec

misfolded protein aggregation

A state in which intracellular proteins orchestrate and maintain cellular homeostasis in a balanced
manner is called "proteostasis". It is known that imbalance of proteostasis due to aging or protein
aggregates causes diseases such as neurodegenerative disorders. By investigating the mechanism
by which protein aggregates dysregulate proteostasis, we expect to develop into a therapeutic

tasis by Unravel new cellular functions of biomolecules by devel

new measurement methods
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strategy in addition to investigating the cause of neurodegenerative disorders.

Contact Us

fcs2007@sci.hokudai.ac.jp
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We aim to clarify new bio-molecular functions from a new point of view, a spatiotemporal
distribution of biomolecules, by visualizing the bio-molecular active/passive transportation in cells.
We have been developing a multipoint fluorescence correlation spectroscopy (MP-FCS).
Furthermore, we are developing some new methods such as polarization-dependent FCS,
endoscopic FCS, and shot-noise free Number and Brightness analysis (sf N&B).

d Material and Li

http://altair.sci.hokudai.ac.jp/infmcd/

17



HRETHE D f# SR

E@HENFDIEE
TDIH

Decoding the relation between structure and

function of bio-macromolecules Syrthasis

FeimEan Bl T XEREEEFA

Laboratory of X-ray structural biology, Faculty of Advanced Life Science

265 Bk Bd
/ﬁ%@ﬁ %/ﬁ J%Z Toyoyuki Ose, Associate Professor
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Min YAO, Professor

Jian Yu, Specially-Appointed Assistant Professor
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By physical (crystallography, electron microscopy), physicochemical (calorimetry) or biochemical (Rl assay) methods

Lplicing B0 Bt iden

we investigate the relation between structure and function of bio-macromolecules which are important in our life. In
addition, study of various molecules including the disease-related protein, and the application to innovative drug

development, industry are also our research targets.
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Structural basis for the tRNA-dependent cysteine biosynthesis (Proc. Natl.
Acad. Sci. USA, 111, 2014; Nature Communications, 8, 1512, 2017)

FERREM RIS F OBIRK A & AIRER
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Challenge to building a biosynthesis pathway of non-natural functional
molecule

B1-2 TSsomelCd511 B 2B PERISDS FEE
We found a complex, transsulfursome that is formed by three proteins for synthesizing Cys-tRNACYs
in indirect pathway. We also revealed that dynamic structure of transsulfursome is requested for
tRNA transfer between two active sites 150 A apart.
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We elucidate the biosynthesis pathway of natural
functional molecule (adrenaline) by structural and
biochemical analysis in order to understand the
reaction mechanisms. Based on the results, we arm
to develop a biosynthesis pathway for non-natural
functional molecule (phenylephrine) by genetic and
protein engineering.
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Pathophysiological Analysis of Neurological
Disorders Using Model Mice

FoimEan Bl AT RETFHAR
Laboratory of Embryonic and Genetic Engineering,
Faculty of Advanced Life Science

4% M BYBH  Toshiaki KODA, Professor
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In neurodegenerative diseases such as Alzheimer's disease and Parkinson’s disease, abnormal proteins accumulate in the

cell and that cause cellular dysfunction and neuronal death. We analyze pathophysiology of model mice for triplet repeat

diseases, a group of neurodegenerative diseases caused by an expansion of trinucleotide repeat in the responsible gene, and

thereby we look for a clue for new treatment for these diseases.
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Modulation of Autophagy System in Triplet Repeat Disease
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Abnormal proteins in the cell are degraded by proteasome system or autophagy system, and thereby
cells maintain quality control. However, in neurodegenerative diseases autophagy system are
reported to be deteriorated. We investigate pathophysiological abnormality in model mice of triplet
repeat diseases, like Huntington’s disease and spinocerebellar ataxia, and hope to find a clue to treat
these incurable diseases.
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Creation of novel model mice using the genome editing
technology
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Recent genome editing technology, especially CRISPR/Cas9, allowed us to generate genetically
modified animals much easier than ever. We can make mice having defined point mutation in a
desired locus without any other modifications in the genome, thus representing the true point-
mutation disease models.
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Understanding cell division, one of the most
fundamental biological phenomena

FlmEan PRI FAT MREREFARE

Laboratory of Cell Machinery Science, Faculty of Advanced Life Science

HEHFE R =K Ryota UEHARA, Associate Professor

CELL DIVISION
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PLOIDY

TEREINRR D S E DRI (CREI R TH DN, N ED LS (CTDHEZE
Z5 L. B5EZNITIONIASH TR Ffe. DREEIFDOERT (. LEBAKE
b2z U GO EZRIN (CER(LEE. DNAREDERRMEREZS|ISHCIERE
BN, REASECHHREEZ LT B3 EFANMBIEERATSH D, HL(d
R IAREOAT - BRI EAESDE 7T O—F(CL>T. DEZEHIETS [
fARE| OiED EEBEHV. SSICTDOBFENMRFE(CRFIHEZDFLANILT
fREAg D EEBIELTLD,.

Precisely controlled cell division is an essential process of heredity, development and homeostasis. However, it is not known how

SPINDLE

a cell equally distributes its contents, or generates force to divide itself. Using cutting-edge microscopes and cellular biological

techniques, we are trying to elucidate structure and function of cellular machineries that govern elaborate regulation of cell division
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Research Theme2 Understanding the effects of cell division

Research Theme1 Understanding the cell division mechanism

failure
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Precise control of cell division is achieved through the dynamic interplay among key organelles such Cell division failure causes a whole-genome duplication, which drives malignant alterations through
as the chromosomes, the mitotic spindle, the contractile ring and the plasma membrane. However, the yet-to-be-defined mechanisms. We have found that the doubling of genome copies compromises the
molecular nature of the inter-organelle communications remains largely elusive. We are taking a proper control of key cellular processes such as cell cycle and organelle homeostasis. We have also
multidisciplinary approach combining gene manipulation, high resolution cell imaging, biochemistry, found ploidy-driven changes in expression patterns and functions of specific genes. Currently we are
and mathematical modeling to address these issues. trying to elucidate how ploidy conversions cause such dramatic changes in cell physiology. We are

also seeking for novel molecular tools that specifically attack the cells with abnormal ploidy states.
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Soft matter open unit and Advance NMR facility
for Open Advanced research facility initiative

FelmiEan it AT

Faculty of Advanced Life Science
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Jian Ping GONG, Professor

Makoto DEMURA, Professor
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Faculty of advanced life science lunched two open advanced research facility innovative programs, “Soft Matter Open Unit”

SMOUL w3 Frr—mlNE = b ) EREaE

and “Hokkaido University Advanced NMR facility” as projects of the MEXT. Through these two projects, we support

development of human resources and cutting-edge research through industry-academia cooperation
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Research Theme2 Hokkaido University Advance NMR facility and
NMR Platform

SMOU (Soft Matter Open Unit)
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SMOU is one of the unit supervised by Global Facility Center (GFC), creative research institution,
Hokkaido University. The purpose is to promote intensive reform of the sharing equipment for soft
material research by promoting registration in the "open facility system". We will aim for improvement
of educational environment, technical guidance of shared equipment and utilization for practical
equipment training.
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The Hokkaido University advanced NMR facility opens NMR equipment to companies and
research institutes outside of the university from FY 2013. From fiscal 2016, we have participated
in "NMR platform" to promote sharing of NMR equipment. We are working in collaboration with
RIKEN, Yokohama City University, Osaka University Protein Research Institute. In particular, we
are responsible for human resource development in the field of NMR technology.

21



0000 Research Activities
o020 0000000002017 Seminars

40 110

Special Seminar
Chun-Jen Huang® Functional Electrolyte Materials in Biomedical Applications”

Associate Professor, National Central University, Taiwan
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70 240

The 3rd Cell Biological Science Workshop Pre-Training Course 2 of fluorescence microscope
O intermediate to advanced level O

Yasushi Hiraokd' Fluorescence microscopy from the very beginning”
Professor, Graduate School of Frontier Biosciences, Osaka University
Thorsten Wohland' Basics of Fluorescence Correlation Spectroscopy”

Professor, Department of Biological Sciences and Chemistry, Center For Bioimaging Sciences,
National University of Singapore
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70 250 The 3rd Cell Biological Science Workshop Pre-Training Course 2 of fluorescence microscope
O intermediate to advanced level O
Shintaro Tanakd' STED”
Leica Microsystem K.K.
Tokuko Haraguchi For Successful Fluorescence Live Cell Imaging”
Senior Researcher, Advanced ICT Research Institute Kobe, National Institute of Information and
Communications Technology
Vladana Vukojevié Fluorescence Correlation Spectroscopy (FCS) in live cells”
Associate Professor, Department of Clinical Neuroscience, Center for Molecular Medicine,
Karolinska Institute

70 260 The 3rd Cell Biological Science Workshop Pre-Training Course 2 of fluorescence microscope
O intermediate to advanced level O
Atsushi Tsurumune' Demonstration of Compact FCS (Group 1)”
Nikon Imaging Center, Research Institute for Electronic Science, Hokkaido University
Thorsten Wohland* Artifacts of Fluorescence Correlation Spectroscopy”,' Basics of Fluorescence Cross-
Correlation Spectroscopy”
Professor, Department of Biological Sciences and Chemistry, Center For Bioimaging Sciences,
National University of Singapore

70 270 The 3rd Cell Biological Science Workshop Pre-Training Course 2 of fluorescence microscope
O intermediate to advanced level O
Atsushi Tsurumune' Demonstration of Compact FCS (Group 2)”
Nikon Imaging Center, Research Institute for Electronic Science, Hokkaido University
Hiroshi Kimurd® Monitoring the kinetics of protein molecules by photobleaching”
Professor, Cell Biology Unit, Institute of Innovative Research, Tokyo Institute of Technology
Ikuo Wadd' Photon counting histogram”
Professor, Department of Cell Science, Institute of Biomedical Sciences, Fukushima Medical
University
Vladana Vukojevié Fluorescence Cross-Correlation Spectroscopy (FCCS) in live cells”
Associate Professor, Department of Clinical Neuroscience, Center for Molecular Medicine,
Karolinska Institute

70 280 The 3rd Cell Biological Science Workshop Pre-Training Course 2 of fluorescence microscope
O intermediate to advanced level O
Thorsten Wohland' Imaging FCS modalities”; The FCS Diffusion Law”," Imaging FCS Data Fitting”
Professor, Department of Biological Sciences and Chemistry, Center For Bioimaging Sciences,
National University of Singapore

70 290 The 3rd Cell Biological Science Workshop Pre-Training Course 2 of fluorescence microscope

0 intermediate to advanced level [
Thorsten Wohland' Imaging FCS Data Fitting”

Professor, Department of Biological Sciences and Chemistry, Center For Bioimaging Sciences,
National University of Singapore
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Hokkaido University-ImPACT Joint Symposium® International Symposium on Advanced Soft
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Andre J. Ouelletté’ Rhesus theta-defensins, other circular peptides and infection”

Professor, Keck School of Medicine, University of Southern California
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Professor, Univertsity of Barcelona and University of KwaZulu-Natal
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Batdorj Batjargall Isolation of lactic acid bacteria with high biological activity from Mongolian
fermented dairy product(]

Professor, Biochemistry, Department of Biology, School of Arts & Sciences, National University
of Mongolia
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1University of Oxford, 2Vrije Universiteit Brussel
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Hayase E., Hashimoto D. Nakamura K. Noizat C,
Ogasawara R., Takahashi S., Ohigashi H., Yokoi Y.,
Sugimoto R., Matsuoka S., Ara T. Yokoyama E,,
Yamakawa T. Ebata K., Kondo T., Hiramine R,
Aizawa T., Ogura Y., Hayashi T., Mori H,,
Kurokawa K., Tomizuka K., Ayabe T., Teshima T.
R-Spondinl expands Paneth cells and prevents
dysbiosis induced by graft-versus-host disease.

J. Exp. Med., 214, 3507-3518 (2017)

Heger L., Balk S., Luhr J.J., Heidkamp G.F,,
Lehmann CH. Purbojo A, Hartmann A, Garcia-
Martin F., Nishimura S-1., Cesnjevar R.,
Nimmerjahn F., Dudziak D.
CLECI10A is a specific marker for human CD1lc+
DCs and enhances their Toll-like receptor 7/8
induced cytokine secretion
Front. Immunol., in press

Tanaka T., Yoneyama T. Noro D. Imanishi K,
Kojima Y., Hatakeyama S., Tobisawa Y. Mori K,
Yamamoto H., Imai A, Yoneyama T., Hashimoto Y.,
Koie T., Tanaka M., Nishimura S-1., Kurauchi S.,
Takahashi 1., Ohyama C.

Aberrant N-Glycosylation Profile of Serum
Immunoglobulins is a Diagnostic Biomarker of
Urothelial Carcinomas

Int. J. Mol. Sci., 18, 2632 (2017)

Somovilla V.J.,, Bermeijo LA, Albuquerque I.S,,
Martinez-S. N., Castro-Lopez J., Garcia-Martin F,
Companon 1., Hinou H., Nishimura S-I., Jimenez-
Barbero J., Asensio J.L., Avenoza G., Busto JH,
Hurtado-Guerrero. R., Peregrina J.M., Bernardes
GJ.L. Corzana F.

The use of fluoroproline in MUCL antigen enables
efficient detection of antibodies in patients with
prostate cancer

J. Am. Chem. Soc., 129, 18255-18261 (2017)

Artigas G., Monteiro J. T., Hinou H., Nishimura S-1.,
Lepenies B., Garcia-Martin F.

Glycopeptides as Targets for Dendritic Cells:
Exploring MUCL1 Glycopeptides Binding Profile
toward Macrophage Galactose-Type Lectin (MGL)
Orthologs

J.Med.Chem., 60, 9012-9021 (2017)

Naito S., Takahashi T., Onoda J., Uemura S,
Ohyabu N., Takemoto H., Yamane S., Fujii I,
Nishimura S-1., Numata Y.

Generation of Novel Anti-MUC1 Monoclonal
Antibodies with Designed Carbohydrate
Specificities Using MUCL1 Glycopeptide Library
ACS Omega, 2, 7493-7505 (2017)

10.
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12.

0000000000 O Academia-industry collaboration unit

Noro D., Yoneyama T. Hatakeyama S. Tobisawa
Y., Mori K., Hashimoto Y. Koie T., Tanaka M.,
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253rd ACS National Meeting

Toughening soft materials with sacrificial bonds
Gong J. P.
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Beijing, China

Seminar at Beijing University of Chemical
Technology

Taking Inspirations from Nature to Design
Functional Composite Materials

King D. R.
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2017 Telluride Science Research Conference
(TSRC) on Polymer Physics

Could we observe the single chain behavior at
ultimate extension via double network gel?

Gong J. P.
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HU-KSMCB Joint Symposium

Substrate stiffness enhances cancer progression
through transcription factor YAP and ATF5
activations

Haga H.
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Irvine, USA

Japan-UCI Meeting on 3D Morphogenesis
Collective movement and 3D morphogenesis of
epithelial cells induced by viscoelasticity of the
extracellular matrix

Haga H.
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Guiyang, China

The 2nd International Symposium for Advanced
Gel Materials & Soft Matters (ISAGMSM)

Tough soft composites based on sacrificial bond
mechanism

Gong J. P.
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International Symposium on Advanced Polymeric
Materials 2017 (ISAPM 2017)

Hydrogels with Reversible Sacrificial Bonds:
Tough, Self-healing, Adhesion

Gong J. P.
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Changchun, China

Seminar at Changchun Applied Chemistry
Institute

Hydrogels with Reversible Sacrificial Bonds:
Tough, Self-healing, Adhesion

Gong J. P.
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Crete, Greece

SUPOLEN

Hydrogels based on polymer association:
Toughness, self-healing, and adhesion

Gong J. P.
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Phase Behaviors of Collagen Solution
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Materials for Future Vehicles

Toughening of Soft Materials Based on Sacrificial
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Scaling Toughness with Macro-Scale* Double
Network” Composites
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6th World Congress on Adhesion and Related
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Effect of Fibrous Skeleton in Polyampholyte
Hydrogel on Adhesion in Water
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Scaling Toughness with Macroscale Double
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The 255th ACS National Meeting & Exposition
Creating Tough and Healable Macroscale Double
Network hydrogels
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goooon

Principal Researcher
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oooooBO
Grant-in-Aid for Young

goboobbooboobobooobooboo

gooo
TSUKAMOTO Takashi

o ooooo
Scientists (B) o
Principal Researcher
ogooog
00000BO -
. ] t(RNAOOOODOOODOUOODOUODODOOtRNADODOOOO KATO Kaoji
Grant-in-Aid for Young
o oooog ooooo
Scientists (B) o
Principal Researcher
ooooo
ooooosOd
o UEHARA Ryota
Grant-in-Aid for Young | OO0 00000000 O0ODOO0OODOODOODOODOOO Q0000
Scientists (B) -
Principal Researcher
ooooo
oooooBO )
. . oo oooobobooboooo IWASAKI Norimasa
Grant-in-Aid for
o oooooooo ooooo
Scientific Research (B) o
Principal Researcher
goooooad oo ooboobboobobobo gooog
Grant-in-Aid for ooooooo IWASAKI Norimasa
Challenging Exploratory | Glycomic approach in regulation of cartilage degeneration for gooood
Research elucidation of osteoarthritis pathogenesis mechanism Principal Researcher
ooooo
0oo0ooBO o
. . oo oobboboboobobo SUDO Hideki
Grant-in-Aid for
o oooooooo ooooo
Scientific Research (B) o
Principal Researcher
ooooo
oooooBO
. . oo oooooboobooo KONDO Eiji
Grant-in-Aid for
o oooooooo ooooo
Scientific Research (B) L
Principal Researcher
goodog
oooooco o
) ) BEPOOOODOODOO-OOUODDOUOCOUOODODODOODOOO | FURUKAWA Jyunichi
Grant-in-Aid for
o 0oooooooo goooo
Scientific Research (C) L
Principal Researcher
oooo
gooooca
o KADOYA Ken
Grant-in-Aid for o0ooo00o0ooooooooooooooooooog q00o0

Scientific Research (C)

Principal Researcher

gooooco
Grant-in-Aid for

gogbooobooboobbooboobbooboo

oboboooooon
TERKAWI Alaa

o ooooo
Scientific Research (C) -

Principal Researcher
agoooo

OooooBO .

. . 00o0o0oooooo@ugLRO0Doooooooooon | TAKAHATA Masahiko
Grant-in-Aid for

goooood ogoooo

Scientific Research (B)

Principal Researcher
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go200 00 oo ooboon
2017 Staff list of Frontier-AMLS

000000000 O Academia-industry collaboration unit

gogodd oo 0ooooooog
AYABE Tokiyoshi Professor Faculty of Advanced Life Science
oooooo oo ooooooooo
NISHIMURA Shin-Ichiro Professor Faculty of Advanced Life Science
googod oo ooooo

IWASAKI Norimasa Professor Faculty of Medicine
goooad oooo 0oo000ooooooon
TAMURA Yasuaki Specially Appointed Professor Institute for the Promotion of Business-Regional Collaboration
gooodd gooo goooo

KONDO Eiji Specially Appointed Professor Faculty of Medicine
gooogogo oooo oooooooooo
IGARASHI Yasuyuki Visiting Professor Faculty of Advanced Life Science
goood oooo poooooooo

NUMATA Yoshito Visiting Professor Shionogi & Co,, Ltd.

gooo oooo 0oooooooon
TAKEMOTO Hiroshi Visiting Professor Shionogi & Co,, Ltd.
googad ooo oooooooog
NAKAMURA Kiminori Associate Professor Faculty of Advanced Life Science
gooo oog 0oooooooo

HINOU Hiroshi Associate Professor Faculty of Advanced Life Science
googod ooo 0oooo

TAKAHATA Masahiko Associate Professor Faculty of Medicine
goood goooo ooooo

SUDO Hideki Specially Appointed Associate Professor Faculty of Medicine
oodoono ooooo goooo

FURUKAWA Jun-ichi Specially Appointed Associate Professor Faculty of Medicine
OoOooogad ooooo goooooogoo

YUYAMA Kohei Specially Appointed Associate Professor Faculty of Advanced Life Science
goood goooo gooooooooo

USUKI Seigo Visiting Associate Professor Faculty of Advanced Life Science
goooono oo ooooooon

ONODERA Tomohiro Lecturer Hokkaido University Hospital
good oooo ooooo

KADOYA Ken Specially Appointed Research Lecturer Faculty of Medicine
OojooooOonmo0dooooog oo ooooooooo

GARCIA MARTIN Fayna Maria

ogoooooooo
TERKAW!I Mohamad Alaa

Assistant Professor

oo
Assistant Professor

Faculty of Advanced Life Science

goooo
Faculty of Medicine

ooooog gooo goooooooo 0o3003000
SAKURAGI Naoya Specially Appointed Assistant Professor Faculty of Advanced Life Science
000000000 dCGlobal collaboration unit
gooo oo 0oooooooon
DEMURA Makoto Professor Faculty of Advanced Life Science
oooo oo 0oooooooo
GONG Jian Ping Professor Faculty of Advanced Life Science
gooo oo 0oooooooo
HAGA Hisashi Professor Faculty of Advanced Life Science
ooooo oo 0oooooooo 003001000
KAWABATA Kazushige Professor Faculty of Advanced Life Science
oooooooooonoo oo 000D0ESPCI o
CRETON Costantino Professor ESPCI, PSL Research University, and CNRS
doddooooooooao ao oooooo .
RUBINSTEIN Michael Professor Duke University
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gogodd
KUROKAWA Takayuki

googd
AIZAWA Tomoyasu

ogoooad
MIZUTANI Takeomi

googd
KIKUKAWA Takashi

gooad
TSUKAMOTO Takashi

ogooo
NAKAJIMA Tasuku

Oo0ooooooooood
KING Daniel R.

ooooo
FURUSAWA Kazuya

ogoooon
ISHIHARA Seiichiro

gooooo
NONOYAMA Takayuki

ogooo
SUN Tao Lin

oo
Professor

ooo
Associate Professor

oooog
Visiting Associate Professor

oo
Lecturer

oo
Assistant Professor

oo
Assistant Professor

oo
Assistant Professor

oo
Assistant Professor

oo
Assistant Professor

gooo
Specially Appointed Assistant Professor

oooo
Specially Appointed Assistant Professor

000000000 O Advanced facility collaboration unit

oOoooo
MONDE Kenji

goooad
KINJO Masataka

goo
YAO Min

goood
KODA Toshiaki

goooad
TANAKA Yoshikazu

goooad
UEHARA Ryota

googo
OSE Toyoyuki

gooo
TANIGUCHI Tohru

ooooao
MURAI Yuta

oooo
KITAMURA Akira

oOoooo
KATO Koji

gooogo
YAMAMOTO Johtaro

oo
YU Jian

oo
Professor

oo
Professor

oo
Professor

oo
Professor

oooo
Visiting Professor

ooo
Associate Professor

ooad
Associate Professor

oo
Assistant Professor

oo
Assistant Professor

oo
Assistant Professor

oo
Assistant Professor

oooo
Specially Appointed Assistant Professor

oooo
Specially Appointed Assistant Professor

goooooogoo
Faculty of Advanced Life Science

ooooooooo
Faculty of Advanced Life Science

goooooogoo
Faculty of Advanced Life Science

ooooooooo
Faculty of Advanced Life Science

goooooooao
Faculty of Advanced Life Science

goooooogoo
Faculty of Advanced Life Science

ooooooooo
Faculty of Advanced Life Science

goooooogoo
Faculty of Advanced Life Science

goooooogo
Faculty of Advanced Life Science

goooooooo
Faculty of Advanced Life Science

goooooogoo
Faculty of Advanced Life Science

ooooooooao
Faculty of Advanced Life Science

goooooogoo
Faculty of Advanced Life Science

goooooogoo
Faculty of Advanced Life Science

joooooooo
Faculty of Advanced Life Science

goooooogoo
Faculty of Advanced Life Science

ooooooooo
Faculty of Advanced Life Science

goooooogoo
Faculty of Advanced Life Science

goooooogoo
Faculty of Advanced Life Science

ooooooooo
Faculty of Advanced Life Science

goooooogoo
Faculty of Advanced Life Science

ooooooooo
Faculty of Advanced Life Science

ooooooooo
Faculty of Advanced Life Science

goooooogoo
Faculty of Advanced Life Science

002004000

ooseo30oo

oosoo1000

oo29012000

oos3o03000

0oos3003000

65



000000 Edit and issue

go0o0oooooooooooooooooooooooooooooon
Hokkaido University, Faculty of Advanced Life Science
Frontier Research Center for Advanced Material and Life Science

20180 00O
August, 2018

gool-oco2i 0 onooboboOo21b01100
Kita-21 Nishi-11 Kita-ku, Sapporo, Japan 001-0021

TELO 011-706-9036
http.//www life.sci.hokudai.ac.jp/fr



EEEAXE SoimEantl iR b B e
Rt BEERHIZFRA T 59—

Hokkaido University, Faculty of Advanced Life Science
Frontier Research Center for Advanced Material and Life Science



