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Message
from Program Committee

World Premier International Research Center (WPI) Initiative

*
wpl

World Premier International
Research Center Initiative

Emblem Concept

The emblem of the WPI Program adopts the motif of
a bird, symbolizing the program’s driving concept
of “upward flight.” Undaunted by today’s turbulent
global climate of twisting and turning winds, the
bird flies on steady, azure wings through the sky.
In its beak, it carries a seed of new innovation. This radi-
ant dot over the “i" also serves to light the path ahead in
pioneering the frontiers of scientific discovery.

Over recent years, global competition in recruit-
ing the best and brightest researchers has intensified.
To maintain and improve Japan's scientific and techno-
logical standing, we will need to position ourselves with-
in the global flow of outstanding human resources while
creating research platforms that will naturally attract and
amass such human resources in Japan.

Given this imperative, it is the aim of the WPI Initia-
tive to establish research centers of a caliber that will win
high esteem throughout the world for the outstanding
results they produce. Like Bio-X at Stanford University,
the Robotics Institute at Carnegie Mellon University,
Janelia Farm at Howard Hughes Medical Institute (HHMI)
or MRC Laboratory of Molecular Biology in the United
Kingdom, these research centers should be capable of at-
tracting frontline researchers from around the world and
of advancing research that integrates cutting-edge fields
while pioneering new domains of scientific pursuit.

Doing so will require the realization of a high level of
research, done by physical assembly of outstanding re-
searchers over a critical mass, and an excellent research
environment. The WPI Initiative will provide financial
support for measures aimed at realizing such a research
environment free of conventional systemic constraints
and achieving a critical mass of outstanding researchers
in fields in which Japan’s expertise excels. In this sense,
it should be understood that this program is of a com-
pletely different nature from the usual funding programs
operated mainly to provide support for research projects.

In view of Japan’s unique geographical and infra-
structural contexts, the establishment of top world-class
research centers as described above will not be an easy
task. Undauntedly, the Program Committee, working
in consortium with the Ministry of Education, Culture,
Sports, Science and Technology, is dedicated to seeing
the process of establishing such top-flight centers in
Japan through to their successful actualization. In do-
ing so, the Committee will provide support, both ongo-
ing and follow-up, for institutional efforts to build truly
world-class research centers while regularly monitoring
the adopted projects to verify that their concepts and

schemes are being steadfastly implemented.
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About WPI Program

Background

Intensifying global competition in acquiring
talented researchers is accelerating the phe-
nomenon of global brain circulation. This
trend has given rise to an urgent need for
Japan to establish research centers that can
attract top-notch researchers from around
the world while making innovative advan-

ces in science and technology.

Program Summary

The WPI Program provides concentrated
support for projects to establish and oper-
ate research centers that have at their core
a group of very high-level investigators.
These centers are to create a research envi-
ronment of a sufficiently high standard to
give them a highly visible presence within
the global scientific community — that is,
to create a vibrant environment that will be
of strong incentive to frontline researchers
around the world to want to come and work

at these centers.

Science

Innovation
Science & Fusion
Technology

Globalization

Reform

Science : leading-edge research

Globalization : international research
environments

Reform : research organizations

Fusion : interdisciplinary domains

Aiming to be highly visible
research centers

The WPI Program has four basic objectives: advancing leading
edge research, creating interdisciplinary domains, establishing
international research environments and reforming research
organizations. To achieve these objectives, WPI research centers are
required to tackle the following challenges:

M Critical mass of outstanding researchers

-Bringing together top-level researchers within a host research institution
-Inviting top-notch researchers from around the world

B Attractive research and living environment of top international standard

-Strong leadership by center director

-English as the primary language

-Rigorous system for evaluating research and system of merit-based compensation
-Strong support function

-Facilities and equipment appropriate for a top world-level research center
-Housing and support for child education and daily living

To assist the WPl research centers in carrying out this mandate,
the Japanese government provides them with long-term, large-scale
financial support.

Support contents
B Long-run financial support from the government

-Between ¥500 million - ¥2 billion annually per center, average of ¥1.4 billion
-10-15 years of financial support
-Interim evaluation at 5-year intervals

Meaning of “highly visible research centers”

The WPI Program holds following vision with regard to the
research centers being established.

-At least, 10-20 world-class principal investigators
- A total of at least 200 staff members
-At all times, at least 30% of the researchers from overseas



Tohoku University

Advanced Institute for Materials Research (AIMR)

Director: Yoshinori Yamamoto

Purpose of the Research

The main objective of the Center
is to promote the development
of new materials under a world-
leading organization for interdis-
ciplinary research in functional
materials, by use of an innovative
method of atomic and molecular
control, departing from the typical
approaches and moving towards the
next generation. Building upon basic
research, the Center will pursue (1)
the creation of new compounds and
materials with innovative functions
which exceed existing ones, (2) the

Inventive Development
of New Compounds
and Materials

A

Materials and
System Integration

Organizational
Structure

The organization diagram is
shown in the right figure. Excel-
lent researchers in physics,
chemistry, materials science,
electronic engineering/infor-
matics, and precision/mechani-
cal engineering have been em-
ployed from in and outside
Japan to promote a global top-
level research center. In addi-
tion, an International Advisory
Board is established to support
the institute director’s top-down
decision making.

Tohoku University (A. Inoue)

(Bulk Metallic Glasses)
Leader : M.Chen

(Nanochemistry)
Leader : Y.Yamamoto

WPI-AIMR

WPI Research Center : Advanced Institute for Materials Research

Establish a World-Leading Research Organization

in Materials Science

AIMR aims to establish a Premier Research Center for materials science,
to reform the conventional Japanese system and to construct a visible
center. To this end, the institute is assembling excellent researchers
in the fields of materials science, physics, chemistry and engineering.

construction of devices based upon
a new fundamental paradigm, and
(3) the promotion of applied research
projects on materials and systems
architecture that will generate direct
societal impacts.

In addition, the Center will estab-
lish innovations in understanding
diverse material functions throu-
gh the creation of new basic mate-
rials and compounds which bring
significant benefits for the future
of humanity.

Features of the Institute

To fuse the five academic fields of
physics, chemistry, materials scien-
ce, electronic engineering/infor-
matics, and precision/mechanical
engineering, a total of 29 PIs have
been divided into the following four
groups. AIMR is striving to produce
a breakthrough in material sciences
through the interdisciplinary research

President of

Research Division

Chief Scientist (v.Yamamoto)

Study environment support

Thrust 1

Thrust 2

(Nanophysics)
Leader : T.Sakurai

Thrust 3 Thrust 4
(Device/System)

Leader : T.Miyazaki

Institute Director
(Y.Yamamoto)

Patents and applications

Business incubator
(Venture)

Science Park
(Innovation research)

University technology base

International collaboration support
through IFCAM Network

carried by these four groups.

Bulk Metallic Glasses (BMG): BMG
deals with advanced nonequilibrium
metallic materials, such as amor-
phous, glassy, quasicrystalline and
nanocrystalline alloys that exhibit
unique and useful physical, chemical,
mechanical, electrical, corrosion
and other properties, and they are
applied to M and NEMS (micro-and
nano-electro mechanical systems).

Nanophysics: A key target of nano-
physics is elucidation of electronic
states in designed interfaces and one
of the emerging materials is oxides.

Nanochemistry: Fabrication, charac-
terization and functionalization of
hierarchically structured materials
ranging from molecular scale to micro-
meter size are key issues of nano-
chemistry.

Device/System Construction: New
useful M & NEMS such as universal
ideal memory are actively being inves-
tigated in the device/system group.

International
Advisory Board

Administrative Division
Admin. Director (r.sakurai)

Administrative Office

General Affairs Section
Accounting Section

International Academic/
Research Cooperation Section

Property Management Section
Management Office
for Safety and Health

University office-work

support
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The University of Tokyo

Institute for the Physics and Mathematics of the Universe (IPMU)

Director: Hitoshi Murayama

Purpose of the Research

Until recently, it had been believed
that atoms are the only components
of the universe. However, new ad-
vances in observational cosmology
have shown that galaxies contain
invisible "dark matter," which keeps
the stars from dispersing and that
the universe is filled with mysterious
"dark energy," which is accelerating
the universe’s expansion. But their
true identities have yet to be revealed.

So-called "unified theories,”such as
string theory and quantum gravity, are
developed as physics and mathemat-
ics enhance our understanding of the
Big Bang and black holes. Recent re-
search advances have led many scien-
tists to speculate that many more
hidden dimensions exist beyond the
third dimension, and that the origin
and evolution of the universe are
closely related to their geometries.
IPMU delves into these deep myste-

Organizational
Structure

IPMU is positioned directly un-
der the university president,
who appoints the center direc-
tor. Assisted by two deputy di-
rectors and an administrative
director, the center director ex-
ercises wide authority over the
administration of the institute.
These four directors hold regu-
lar executive board meetings
(EBMs) to plan and execute the
smooth operation of the institute.

-

I P M U INSTITUTE FOR THE PHYSICS AND
- D 4360 43 U
MATHEMATICS OF THE UNIVERSE

Cross-Disciplinary Research Center for
Addressing the Origin and Evolution of the Universe

Establishing a top-level research center visible worldwide
for the most urgent issues of basic science such as dark energy, dark matter,
and unified theories with a close collaboration of mathematics,

physics and astronomy.

ries of the universe.
Features of the Institute

Assembled at IPMU are more than
200 researchers in mathematics,
astronomy and physics, who collabo-
rate beyond the traditional bounda-
ries of their respective disciplines.
This framework is designed to gener-
ate new ideas and insights through
vigorous interaction among diverse
research fields, each with its own in-
herent genre of thinking and culture.

The core research activities are car-
ried out by the Center’s principal inves-

Components of the universe

IPMU Management

Exective Board Meeting
External

Advisory

Board

Administrative

Director

IPMU Reseachers

Principal Investigators

Collaborators

Center Director

Deputy
Directors

Simulation of the universe

tigators, all of whom are world-leading
scientists in their fields. To promote
unique and creative research ap-
proaches, IPMU adopts a “flat" or-
ganization comprising Pls and junior
researchers as well as many collabora-
tors and visiting researchers. Facility-
wise, the XMASS Detector, state-
of-the-art camera on the Subaru
Telescope and Large Hadron Collider
are utilized to search and investigate
dark matter, dark energy and black
holes. Mathematical innovations are
also being pursued to resolve Big
Bang singularity and formulate an
ultimate theory of the universe.

President of the University of Tokyo

Scientific
Advisory
Committee

Visitors

Faculty, Postdocs, Students



Kyoto University

Institute for Integrated Cell-Material Sciences (iCeMS)

Director: Norio Nakatsuji

Purpose of the Research

The iCeMS aims at creating
“Meso-Control Science” through the
integration of physics, chemistry and
cell biology, establishing the science
and technology of meso-control,
based on the atomic and molecular
interactions occurring in the scale of
5-100 nm, as the cells have designed
themselves during evolution.

Namely, the research conducted at
the iCeMS is built around the two key
concepts: MESO-CONTROL and STEM
CELLS. More specifically, we intend

Create New Hot Science for MESO-CONTROL

1.New i - Eco-Friendly
Chemistry/ Chemistry
Physics of by Meso-Control
Meso-Space - Detoxication and
2.Cellular Drug Synthesis
Meso-Biophysics IniieeLy
3.Stem-Cell o Re%enerahve
. Medicine
Control . . by controlling stem
Meso-Engineering cells with
Smart Materials
Chemistry Cell Biology
Physics
Organizational
Structure

The iCeMS has established the
Executive Board consisting of

President of Kyoto University

Executive Vice-President

iCeMS

KYOTO UNIVERSITY
- | WPl Research Center

Creating New Cross-Disciplinary Fields through the
Integration of Physics, Chemistry and Cell Biology.

Establishing "Stem-cell control meso-engineering," "Cellular meso-bio-
physics" and "New chemistry/physics of meso-space" based on the two
keywords: MESO-CONTROL and STEM CELLS.

to establish the science for 1) new
chemistry/physics of meso-space,
2) cellular meso-biophysics, and 3)
stem-cell control meso-engineering.

Through technological innova-
tions based on meso-control science,
we will directly contribute to the hu-
man wellness in three main areas: A)
environmentally-friendly chemistry
by meso-control, B) detoxication and
drug synthesis in the body, and Q)
regenerative medicine by controlling
stem cells with smart materials.

Features of the Institute

One of the most pressing issues to
be addressed for scientific research in
Japan is that Japan has not been reco-
gnized either as a global core that
attracts high-caliber researchers or a
global hub for career development
of the brightest young scientists.
To tackle the problem, the iCeMS has
designed a novel, unheard-of mana-

Two Key Concepts

Meso-Control
Nano/Meso-Materials

Cell Biology
Stem Cells

gement system, employing:1) top-
down approach to quick decision-
making, 2) English as its official
language, 3) common-use labs and
open offices, and so forth.

Scientists today are required to be
able to not only express themselves
to society in an apt, unbiased fashion,
but also to maintain the highest in-
tegrity about their research activities.
In order to meet these expectations,
the iCeMS endeavors to grow into
an institute where researchers can
enhance their science communica-
tion skills and social literacy, aiming
to nurture scientists of tomorrow.

Institute for Integrated Cell-Material Sciences (iCeMS)

(Research)

.I Executive Board

the director, deputy director,
chairman of the Board of Pls
and administrative director, and
its smooth operation is ensured
by the firm, efficient manage-
ment led by the director. More-
over, the CiRA was founded
under the auspices of the iCeMS
to further promote iPS research,
and the center director's leader-
ship is well assured in collabora-

Center for iPS Cell Research

and Application (CiRA)

CiRA Executive Board L Deputy Director

Deputy Directors

Administrative Director

Advisory Committee

Director

Chairman of the Board of Pls

Research Strategy
Division Head
Administrative Director satellite:

Research Groups

Gifu University

Board of PIs Science

Communication

Research Groups Group

tion between the two institutes.
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Osaka UniverSity @ WPI Osaka University
Immunology Frontier Research Center (IFReC) i

Director: Shizuo Akira

“Observation of immune reaction”
- Unveiling dynamic networks of immunity -

IFReC presents innovative accomplishments in immunology through
the interdisciplinary collaboration and participation of world-top
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Purpose of the Research

Until now, we have been almost
ignorant about how the immune
system actually works in the body
or how immune cells behave un-
der pathological conditions in vivo.
In order to address these limitati-
ons in immunology, integration be-
tween immunology and imaging tech-
nologies is being promoted in IFReC.
The fusion of immunology, imaging,
and other fields such as bioinforma-
tics will allow us to track the dynamic
behavior of immune cells and their
communications more directly.

Features of the Institute

In IFReC, researchers try to under-
stand immune responses in a spatio-
temporal manner in the body. How
are reactions of normal cells and
cancer cells different? How about
in autoimmune diseases or in aller-

Organizational
Structure

World-renowned principal
investigators and other over
100 researchers in immunolo-
gy and imaging participate in
IFReC. IFReC aims at creating

Advisory Re

Administrative Director

immunology and imaging researchers.

Intracel

Reserch of immunology by IFReC
» % C
S )

Cell movement
and interaction

» U

e

Patterning of immune

lular signaling
cell dynamics

Normal Cancer
Autoimmune
Allergy disease

‘H .

Lymph node N "
Diagnosis nad treatment
= Immune cell of Immune disease
localization € (o
) ancer :

- i disease
Imaging of M . CI% Allergy ~ Autoimmune

immune system tymeh node 3 disease

gies? Such questions can be resolved
when biophysical analysis is focus-
ed on the dynamic network of indi-
vidual molecules in immune systems.
Further development in computer
simulation techniques may realize
the first step of controlling immune
reactions in vivo. “Observation of im-
mune reaction” has great potentiality
in realizing this. Studies performed in
this center will lead to development
of infection vaccines, the generation

of novel concepts for understanding
the dynamics of immunology and
innovation in medical treatment for
auto immune diseases.

Based on the new building schedu-
led to be completed in June, IFReC will
work more closely with cooperative
institutes in Japan and abroad to en-
hance its research projects.

International

Core Research Groups
w Bo

Deputy Immunology Groups Imaging

Director

Director
- Host Defense

- Immunoglycobiology
- Immunopathology

- Immunochemistry

Management
Committee
- Nano-bio

Board of
Representatives

- Immune Regulation

- Developmental Immunology
- Immunodynamics
- Mucosal Immunology

- Biologica

+ Molecular Immunology
- Experimental Immunology Group

- Cell Signaling

one of the world’'s most unique
research center through col-
laboration with domestic and

- Systems |
- Research Management

- Lymphocyte Differentiation
Section

- Lymphocyte Development
- Gastrointestinal Immunology

- General Affairs Section
+ Accounting Section

- Single Molecule Imaging
- Biomedical Optics
- Biofunctional Imaging

- Information System
- Nuclear Medicine

Bioinformatics

Cooperative Institutions

Domestic

+ RCAI, RIKEN

- Institute for Frontier Medical
Sciences, Kyoto University

Groups

Materials

Overseas

I Imaging - National Institutes of Health
- New York University
- Stanford University

- California Institute of
Technology

- Harvard University

+ University of
California San Francisco

- Institute for Systems Biology

mmunology

foreign cooperative institutions.



National Institute for Materials Science
International Center for Materials Nanoarchitectonics (MANA)

Director: Masakazu Aono

Purpose of the Research

MANA is focusing on “materials
nanoarchitectonics,” a new technolo-
gy system for materials development,
where nano-scale structural units are
arranged in a desired configuration
and interactions among them are
manipulated to create novel func-
tionality. This challenge is tackled
with the innovative development
and integration of five key technolo-
gies (See Figure 1). By advancing re-
search in this new realm, the Center

New Paredigm for
materials development

New Material Innovation
Development

Nano-Materials Nano-System

Convergence

Nano-Green

Nano-Bio

to create new function

Nanoarchitechonics

Controlled Chemical Field-induced
Self-Organization | Nanomanipulationf Materials Control

Atom/Molecule Theoretical
Novel Manipulation Modeling&Designing
(Five key technologies)

Figure. 1

Organizational
Structure

As of the end of March 2009,
MANA boasts 192 members, of
which 160 are researchers and
83 researchers (52%) are foreign.

Advisors

Administrative Section

“Materials Nanoarchitectonics”

- New paradigm of materials development -

MANA aims to create a new paradigm for materials development called
“Materials Nanoarchitectonics” and in the field of the managing system

focuses on “Melting pot environment,

and “Global Network.”

is attempting to open a new para-
digm of materials development that
can assure significant contributions
to the society in such forms as envi-
ronmental and energy sustainability,
next-generation computation and
communication, and regenerative
medicine. The advanced research in
the Center is performed in four fields:
Nano-Materials, Nano-System, Nano-
Green and Nano-Bio.

Features of the Institute

In order to create a world premier
research center with global visibility,
the following management is strong-
ly promoted at MANA.

Melting pot environment

MANA provides a “melting pot”
environment for gathering resear-
chers of different fields, cultures and
nationalities in one space, based
on the know-how accumulated in

Fostering young scientists”

the operation of the NIMS Internatio-
nal Center for Young Scientists (ICYS)
since 2003. On the other hand, the
convergence of various research
fields in the environment will create
new research seeds for innovation.

Fostering young scientists

Young researchers in MANA are invo-
lvedininterdisciplinaryresearch in the
3D system with double-affiliation,
double-discipline and double-mentor.

Global Network

MANA will efficiently promote
research at the world'’s highest level
through active collaboration with
the satellites. MANA will invite out-
standing researchers from all over
the world by Open Research Institute
Program and plans to sponsor the
World Nanotechnology Research In-
stitute Forum. Using these programs,
MANA will construct an international
nanotechnology research network.

Director-General

Administrative Director

Planning Team

General Affairs Team

Technical Support Team

Chief Operating Officer

Evaluation Committee

Research Section
Nano-Materials
Nano-System
Nano-Green

Nano-Bio

Satellites
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Contacting
WPI research centers

WPI-AIMR

WPI Research Center : Advanced Insttute for Materials Rescarch

-

I P M U INSTITUTE FOR THE PHYSICS AND
- e R e ey Tt
MATHEMATICS OF THE UNIVERSE

iCeMS

KYOTO UNIVERSITY
WPI Research Center

@ WPIOsaka University
[

The following is the contact information for the five WPI research centers.

Information about their latest activities can be found on their websites.

Advanced Institute for Materials Research (AIMR)
Tohoku University

2-1-1 Katahira, Aoba-ku, Sendai , Miyagi 980-8577, Japan
Phone: +81222175922 FAX: +81222175129
Email :  wpi-office@bureau.tohoku.ac.jp

URL: www.wpi-aimr.tohoku.ac.jp/

Institute for the Physics and Mathematics of the Universe (IPMU)
The University of Tokyo

5-1-5 Kashiwanoha, Kashiwa, Chiba 277-8568, Japan

Phone: +814 7136 4940 Fax: +814 71364941

Email :  inquiry@ipmu.jp

URL: www.ipmu.jp/

Institute for Integrated Cell-Material Sciences (iCeMS)
Kyoto University

Yoshida Ushinomiya-cho, Sakyo-ku, Kyoto 606-8501, Japan
Phone: +81 757539753 Fax: +81757539759
Email :  info@icems.kyoto-u.ac.jp

URL: www.icems.kyoto-u.ac.jp/

Immunology Frontier Research Center (IFReC)

Osaka University

3-1 Yamadaoka, Suita, Osaka 565-0871, Japan

Phone: +81 66879 4275 Fax: +81668794272
Email : ifrec-office@ifrec.osaka-u.ac.jp

URL: www.ifrec.osaka-u.ac.jp/

International Center for Materials Nanoarchitectonics (MANA)
National Insitute for Materials Science

1-1 Namiki, Tsukuba, Ibaraki 305-0044, Japan

Phone: +81298604709 Fax: +81 298604706

Email :  mana@nims.go.jp

URL : WWW.Nims.go.jp/mana/
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rD"i"D—BEEB>TVBZDEBICEF. ThHSEDARESE
FHEZRS THOERADEREGVINADSNTVET,

FE BNCEMOBERENMERNCHELTETVET,
ZOHT, DHELI N ZRIMAKEZHIF A LT ETOLTZD
CF. BHFRAMOERNGRENDER] OPICAB DTSN,
NADHEAMDBRICERSINDG LD BHEREZHOHE
(CEDLOTVLKBANBECR>TVET,

COLOSBEERHOT. MRy T LANILARI R
707 ZL1E A9 > 7+ —RAZE(Stanford University)
DBio-X. YT Fa—tvYIRKE (MIT) DAT 1T TR,
NT—R-Ea2—XEZHARERF (HHMI) O+ T -7 7— LA
REOMRCO FEMEMRRFAOLSC. HANSE—HRD
MREENEV. RNBFEZREIETHLULVLWEBOHFZEIE
FRIARBEBNTON. BNCARRREEHFHITHRE
LT BERMNCEVEMERZ TS L5, Whpd MR~y T
LARIIARMR ) ZDOHAWEIICDLKBIEZBELTVWET,

ZOVSEHBEMRZ DLBEOHCE. & VIR KHE
(V)T14HI-RREBRZBZENTTHAEOMENESR) &
BNEHRREZEBIDILENDHDENS. ATOT T4
TR BANBUMZRIETCESENFICEVWTCESFSLCHRED
IVTANIRRZBRITBHEEEIC. BIFORIEICES DN
BVWEBNTTHRREZRRITZLHODEECDE, MEHAG
XEZTOZEZBHRUTVET, LEA>T HEREEZDIEM
ZEIBENELTVWRBED 7O ZLEF . 2<EEDERD
EDTHBEx TR CRHBTEIHNENDHVET,

DHAENMI R HEBRGRMG. 1V T7J(CRBZIBERED
BT, ERDOESRMEFRN T L ARJLVFAERL R 1 Z DL EFT
WKZEFRUTEBLBIETRBIELAN HT7OTTA
ZEREUTE. XBRFELEEBC. ZOLIBIRDEESR
REFTPIURIZHETT, BEANCE. AR ERTHSR
BROEHR T ZMEREETZEBECL>T B MER
Ry T LUARIIARI R HDBRINZET. B 740 %
LTWVWEZVWEEZITVET,

SIS OUHERHE ). O\ ¢ 758
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