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Message from
Program Committee Chair

World Premier International Research Center Initiative

World Premier International
Research Center Initiative

Emblem Concept

The emblem of the WPI adopts the motif
of a bird, symbolizing the program’s driv-
ing 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 radiant dot over the “i" also serves to light
the path ahead in pioneering the frontiers of
scientific discovery.
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Aiming to be highly visible

About WPI

Background

An intensifying global demand for talented
researchers is accelerating the need to
circulate good brains among the world’s
nations. This trend has prompted Japan to
establish new research centers that attract
top-notch researchers from around the
world so as to place itself within the “circle”

of excellent human resources.

Program Summary

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

Science

Innovation
Globalization Science & Fusion
Technology

Reform

Science : leading-edge research

Globalization : international research
environments

Reform : research organizations

Fusion : interdisciplinary domains

> /%/;/

World Premier International Research Center Initiative

/
WFive centers adoptedyﬁajé
ﬁ /

Tohoku University: /
Advanced Instit}‘ge for Materials Research (AIMR)

Thé University of Tokyo :
Kavli Institute for the Physics
niverse (Kavli IPMU)

and Mathematics
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Kyoto University :
Institute for Integrated C

lI-Material Sciences (iCeMS)

h C&r\ter (IFReC)

Osaka University :
Immunology Frontie

*WPI Academy

The WPI Academy was launched in FY. 2017 for.maximizing the effect of the WPI
Program by such means as: amplifying the experience and know-how acquired by
the WPI centers as they worked toward achieving “World Premium Status” with regard
to their research level; enhancing the profile and brand of the overall WPI Program;
promoting the global brain circulation; and internationalizing and reforming the

scientific environment by networking the activities of WPI centers. o

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

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

Attractive research and living environment of top interna-
tional standard
-Strong leadership by center director
-English as the primary language
- Rigorous system for evaluating research and system of mer-
it-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



research centers
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Two centers adopted in/2017

\ \ / ##74/ :l Centers currently receiving funding
Vo |

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

Long-run financial support from the government
. ¥700 million per fiscal year for each center (up to ¥1.4 billion per year for centers selected in FY 2007 and FY 2010)
. Support over a 10-year period (up to 15 years for centers selected in or before FY 2012)
. Each year, a thorough follow-up review is conducted of the centers. A midterm evaluation is conducted in their 5th
year and a final evaluation in their 10th year.

Meaning of “highly visible research centers”

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

- 7-10 or more top-level principle investigators (centers selected in FY 2007 and FY 2010 had 10-20 or more)
- Total of 70-100 or more researchers and staffs (centers selected in FY 2007 and FY 2010 had 100-200 or more)
- 30% or more overseas researchers

The Japan Society for the Promotion of Science assists in smoothly and effectively implementing the WPI .
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Tohoku University

Advanced Institute for Materials Research

(AIMR)

oo/

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 achieve this goal, excellent researchers in the fields of
materials science, physics, chemistry, engineering, and mathematics
will come together under the environment appropriate to a top-level

research center.

Purpose of the Research

The main objective of the Center is to promote the
development of new materials under a world-leading
organization for interdisciplinary 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. In addition to
basic research, we identify the objectives of the AIMR
as follows: (1) To elucidate fundamental principles lying
behind functional manifestations, common to different
kinds of materials, (2) To build a basis for “predicting”
new functions and new materials based on the newly-
established principles, (3) To create Green Materials to
contribute to “energy harvesting,” “energy savings” and
“environmental clean-up” .

In addition, the Center is working to establish
innovative approaches to understanding diverse material
functions through the creation of new basic materials and

compounds that
will yield sig-
nificant benefits
for the future of
humanity.

A Message from Motoko Kotani, pirector of AIMR

Features of the Institute

To fuse the academic fields of materials science,
physics, chemistry, engineering and mathematics, AIMR
is striving to produce a breakthrough in material sciences
through interdisciplinary research carried by its four groups
(Materials Physics, Non-equilibrium Materials, Soft Materi-
als, Device/System) and Mathematical Science Group.

The Center promotes fusion research across the dif-
ferent research groups while fostering young researchers
through a fusion-research proposal system, and “Global
Intellectual Incubation and Integration Laboratory (GI* Lab)”
for international joint research is carried out by inviting
excellent researchers from around the world.

Furthermore, various opportunities are provided for the
researchers to exchange views and ideas through in AIMR
Joint Seminars and “Friday Tea Time."

The center's research activities and outcomes are published
in “AIMResearch” posted on our website (http://www.wpi-
aimr.tohoku.acjp/en/
aimresearch/).

AIMR also publish-
es PR Magazines and
actively participates
in various scientific
events.

Atomic-scale scanning tunneling microscope
(STM) image of a SrTiO; thin film

he Advanced Institute for Materials Research (AIMR) was established in 2007, aimed at
contributing to society through the creation of new and innovative materials by gathering
researchers from around the world. Since its foundation, AIMR has consistently pursued top-
level research in individual research areas, while also putting much effort intocreating new

materials science via interdisciplinary research.

There are global trends that involve mathematicians directly in science and technology. The
contribution of mathematics to materials sciences was started by AIMR through the first
attempt in the world to promote math-materials science collaboration on an institutional level.
AIMR's approach is at the vanguard of progress in thier domain, and will continue to lead global
trends by initiating direct interaction between mathematics and materials science.



The University of Tokyo

Kavli Institute for the Physics and Mathematics

of the Universe (Kavii IPMU)

Cross-Disciplinary Research Center for Addressing

the Origin and Evolution of the Universe

Establishing a world-class research center for the most urgent issues
in basic science such as dark energy, dark matter, and unified theories,
with close collaboration between mathematics, physics and astronomy.

Purpose of the Research

Until recently, it had been believed that atoms were the
only components of the Universe. However, new advanc-
es 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 expan-
sion. But the true identity of dark matter and dark energy
has yet to be revealed.

“Unified theories,” such as string theory and quan-
tum gravity, are developed as physics and mathematics
enhance our understanding of the Big Bang and black
holes. Recent advances have led many researchers to
speculate that many hidden dimensions exist beyond the
third dimension, and that the origin and evolution of the
Universe are closely related to their geometries. Kavli IPMU
delves into these deep mysteries of the Universe.

Features of the In-
stitute

Assembled at Kavli
IPMU are more than 250
researchers in math-
ematics, astronomy
and physics, who col-
laborate beyond the
traditional boundaries

Components of the Universe of their respective disci-

Simulation of the Universe

plines. This framework is designed to generate new ideas
and insights through vigorous interaction among diverse
research fields, each with its own inherent genre of think-
ing and culture.

The core research activities are carried out by the
Center's principal investigators, all of whom are world-
leading researchers in their fields. To promote unique and
creative research approaches, Kavli IPMU adopts a “flat”
organization, comprising Pls and junior researchers, as well
as many collaborators and visiting researchers. Facility-
wise, the XMASS Detector, the Hyper Suprime-Cam on
the Subaru Telescope, and SuperKEKB 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.

A Message from Hitoshi Murayama, pirector of Kavli IPMU

he Kavli Institute for the Physics and Mathematics of the Universe (Kavli IPMU) was

launched at the University of Tokyo from scratch back in 2007. Now it boasts about 85
scientists on site, whose majority comes from outside Japan. It has a comparable impact
factor as major research institutes worldwide. Its scientific objective is to address age-long
questions of humanity: How did the Universe begin, what is its fate, what is it made of, what
laws govern it, and why do we exist in it. The Kavli IPMU is poised for major advance using a
unique combination of mathematics, theoretical physics, experimental physics, and astronomy.
It received an endowment in 2012 from The Kavli Foundation, which supports leading

universities around the world.
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Kyoto University

Institute for Integrated Cell-Material Sciences

(iCeMS)

iCeMS

g il KYOTO UNIVERSITY
5] WPI Research Center

Creating a new field of integrated cell-material

science in the mesoscopic domain

Our institute seeks to illuminate a chemical basis of cells, creating
compounds to control processes in cells such as stem cells (materials for
cell control) in addition to sparking cellular processes to create chemical
materials (cell-inspired materials), to ultimately establish an integrated

cell-material science.

Purpose of the Research

(1) “Can we describe mesoscopic cellular
processes in terms of chemistry?” — We are
pursuing the development of advanced imag-
ing technologies and modeling, and physical
and chemical technologies to dissect complex
cellular events. We plan to focus on the follow-
ing three areas: a) Gene Expression Control in
Stem Cells, b) Organized Functions on the Cell
Membrane, and c) Energy Storage in Cells.

(2) “Can we reproduce mesoscopic cellular structures
with materials, and manipulate them?” — Our institute
aims to replicate mesoscopic cellular functions with de-
signer materials.
We therefore
simultaneously
advance analy-
sis and synthe-
sis, applying the
resulting higher
level of knowl-
edge to further
research, such
as in the pro-
posed creation
physics of chemical ma-
terials related to
the three focal

innovations in medicine,
pharmaceuticals, the
environment, and industry

e
/" materials for cell | cell-inspired
) control materials

mesoscopic
science & technology

chemistry

cell biology

Integrated Cell-Material
Science

porous
materials .a

dendrimers

liposomes

nano world macro world

~10°m  The Mesoscopic Domain ~10°m

areas of study: a) with Gene Expression Control in Stem
Cells, materials capable of manipulating gene expression
resulting from cell reprogramming or differentiation; b)
with Organized Functions on the Cell Membrane, com-
pounds to mimic and replicate the complex, cooperative
processes on and inside the cell membrane; and ¢) with
Energy Storage in Cells, learning from the beauty of
how living creatures store energy, materials capable of
transporting and storing ions or molecules, or transform-
ing carbon dioxide and nitrogen gas into energy-storage
molecules.

Features of the Institute

iCeMS' interdisciplinary, globally-oriented initiatives
include: 1) open offices and common labs designed to
encourage interaction; 2) strong support for overseas
researchers; 3) hosting iCeMS Seminars regularly con-
ducted by noted international researchers.

A Message from Susumu Kitagawa, pirector of icems

hallenge, Creativity, Core: We seek to reimagine the international research institution

through a unique environment and system of management. iCeMS could challenge
the world, but only by bringing everyone together into a single core will we have sufficient
creativity. And another 3 "C"s: We will foster young scientists to have the courage to dive into
developing fields, the spirit to take on new challenges, and a capacity for creative thinking.
Discovery, Wonder, Passion: It is in our power to unlock mysteries that inspire feelings of
wonder and passion. We must seek out these discoveries in order to turn conventional wisdom

on its head and create a new science.



Osaka University

Immunology Frontier Research Center

(IFReC)

@ WPIOsaka University

iIFReC

“Observation of immune reaction”

- Unveiling dynamic networks of immunity -

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

immunology and imaging researchers.

Purpose of the
Research

Until now, we

have been almost » . Normal Cancer

ignorant about how l X Allergy Autgj;gg]sgne
; 1 i ell movemen !

the immune system Multiphoton Microscopy g movenent

actually works in the
body or how im-
mune cells behave
un-der pathological
conditions in vivo.
In order to address
these limitations in

Research of immunology by IFReC
ST S S e Intracellular signaling

| Il
MRI (11.7T) Tocalizstion

Patterning of immune
cell dynamics

d R

Diagnosis nad treatment
of Immune disease

Cancer Infectious

. disease

Allergy Autoimmune

Lymph node disease

immunology, inte-
gration between im-
munology and imaging technologies 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 communi-
cations more directly.

Features of the Institute

In IFReC, researchers try to understand immune
responses in a spatiotemporal manner in the body. How
are reactions of normal cells and cancer cells different?
How about in autoimmune diseases or in allergies? Such
guestions can be resolved when biophysical analysis is
focused on the dynamic network of individual molecules

A Message from Shizuo AKira, pirector of IFReC

in immune systems. Further development in computer
simulation techniques may realize the first step of
controlling immune reactions in vivo. “Observation of
immune reaction” has great potentiality in realizing this.
Studies performed in this center will lead to develop-
ment of infection vaccines, the generation of novel con-
cepts for understanding the dynamics of immunology
and innovation in medical treatment for auto immune
diseases.

Based on the new building completed in 2011, IFReC
will work more closely with cooperative institutes in
Japan and abroad to enhance its research projects.

here are many people all over the world who are suffering from diseases related to the immune

system, such as infectious diseases, allergies, and rheumatoid arthritis, etc. In order to overcome
these diseases, it is vital to develop new vaccines and therapeutic medications, as well as diagnostic
equipment. Employing a wide variety of approaches, all of the researchers at IFReC are engaged in
fundamental research aimed at surmounting these diseases as soon as possible in the near future.
In order to grasp the overall picture of the dynamics of immune disease, which hasn't been possible
employing conventional methods, we have incorporated bioimaging and bioinformatics in our
research, and through studies of the entire bodies of living organisms, we intend to elucidate
the details of the dynamics of the immune system. | hope you will pay attention to our efforts

and follow the developments at IFReC in the future.
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National Institute for Materials Science

International Center for Materials Nanoarchitectonics

(MANA)

Nano Revolution
for the Future

“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,” "Fostering young scientists”

and "Global network.”

Purpose of the Research

MANA is focusing on a new technology system for
materials development named "materials nanoarchitec-
tonics." Various nano-scale structural units are created
and arranged in a desired configuration and interac-
tions among them. Synthesis, fabrication, and resulting
functionalities are analyzed and predicted both theoreti-
cally and experimentally. This challenge is tackled by
individuals and groups of researchers distributed over
three research fields (Nano-Materials, Nano-Systems and
Nano-Theory, see Figure 1), to open a new paradigm of
materials development that can assure significant con-
tributions to the society in forms such as environmental
& energy sustainability, next-generation computation &
communication, and health & security.

Features of the Institute

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

Melting pot environment

MANA provides a "melting pot" environment for
gathering researchers of different fields, cultures and
nationalities in one space. MANA provides all researchers
with full bilingual technical and clerical support. MANA is
regarded as one of the most internationalized research
organizations in Japan. In such an environment, fusion

A Message from Takayoshi Sasaki, pirector of MANA

between various
research fields
occurs and new
research seeds for
innovation emerge.
As of April 1st,
2017, 93 of MANA's
2071 researchers, or
46.3%, are foreign
nationals hailing
from 22 different
countries.

Fostering young Figure 1
scientists

Young researchers in MANA are involved in interdisci-
plinary research in the 3D system with double-affiliation,
double-discipline and double-mentor. MANA is accepting
master and doctoral course students supervised by ap-
pointed MANA scientists and also accepting internship
students from domestic and overseas universities.

Global network

MANA is promoting world-class research through active
collaboration at five Satellite Labs in other countries. Fur-
thermore, young MANA-alumni are spreading their wings
around the world in higher positions at research institutes
in and outside of Japan to advance their own careers. Thus
we build a continually-expanding international network of
nanotechnology research with MANA as its hub.

F or the sustainable development of human society, innovative technologies that are based
on discovery and creation of appropriate materials play a crucial role to solve various
problems. In recent years, nanotechnology has made astonishing progress and became a
modern pillar of materials discovery and development. MANA is pursuing innovation on the
basis of our concept of "nanoarchitectonics," where new materials and functions are created
by rationally integrating and joining nanoscale parts. We have developed various novel
nanomaterials, nanodevices and nanosystems, and led nanotechnology research in the world.



Kyushu University
International Institute for

Carbon-Neutral Energy Research (2CNER)

Grand Highway for a Carbon-Neutral Energy

Fueled World

[2CNER's mission is to contribute to the creation of a sustainable and
environmentally-friendly society by advancing low-carbon emission and
cost-effective energy systems, and improvement of energy efficiency.
[2CNER's research also aims to advance CO: capture and storage

technology, or its conversion to a useful product.

Purpose of the Research

| A Carbon Neutral Energy Vision for Japan |

={3=p Electricity =={= Mixed Low carbon gas ==g@=Fossil Fuel (Hydrocarbon)

The Institute aims at understand-
ing and advancing the science of
hydrogen production and storage
using artificial photosynthesis;

Hig

Renewable Energy
g Solar
py
Indu
9 3

—{3-» Hydrogen =—{=p Heat CO, Travel

;eslaenua Commercial
Advanced Heat P

ransportation

HEV, PHEV, BEV, H,FCV.

Multi Fuel Station|

hydrogen tolerant materials; next-
generation fuel cells; catalysis and
“greening” of chemical reactions;

CO, capture and utilization; CO, ge-
ological sequestration; and energy
analysis. This broad-based agenda
cuts across the boundaries of chem- FossilFuel Corversion
istry, physics, materials science, ossil fuel Extraction
mechanics, geoscience, biomimet-
ics, economics, policy-making, and

i

Smart Community
Energy supply

Mixed Low Carbon Fuel Production

€O, emission

Terrestrial /
Ocean CO, natural sink

Renewable Energy|
Biomass

educational outreach. The research
in I’CNER bridges multi-dimensional Pl
spatial and temporal scales for vari-

ous phenomena.

Features of the Institute

This is a unique collaborative project between Kyushu
University and the satellite Institute at the University of
lllinois at Urbana-Champaign. Kyushu University provides
the Institute with the best-equipped laboratories for
hydrogen research in the world, which is a truly attractive
feature that encourages the international community to
converge to the Ito Campus for scientific interaction and

A Message from Petros Sofronis, pirector of I2CNER

debate. The Institute structure involves thematic areas in-
volving participants from diverse scientific disciplines and
nationalities. 1?CNER’s strength is its young faculty who
have been encouraged to develop independent research
programs, and who have already started to work with our
international collaborators in multi-disciplinary projects.
The quality of I’CNER faculty is viewed as the most pre-
cious resource for success. The issue of transitioning into
a carbon neutral energy society is global and requires
leveraging resources from the international community.

Many of I2CNER's research projects are beginning to achieve technology transfer, and we
are beginning several thrusts that are extremely relevant. We have new efforts that fuse
applied math and energy engineering, including modeling the smart electric grid based upon
understanding of how energy generation, demand, and storage interact with the electric grid;
and using persistent homology to characterize the properties of porous materials. We are also
integrating more computational scientists to optimize our research efforts by leveraging synergism
between computation and experiment, which may provide an accelerated and more targeted
approach to scientific discovery and enhanced performance. In short, we are trying to enhance our
impact by always considering which directions will accelerate the well-to-wheel implementation of
the carbon-neutral technologies that our basic research aims to enable.
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University of Tsukuba

International Institute for Integrative

Sleep Medicine (1is)

&I111S

INTERNATIONAL INSTITUTE FOR INTEGRATIVE
SLEEP MEDICINE

World-class institute for sleep medicine,
aiming to solve the mechanism of sleep/wakefulness
by conducting basic to clinical research

The mission of IlIS is to be a multidisciplinary, international hub for
the research to elucidate the fundamental mechanism of sleep/
wakefulness, to develop strategies to regulate sleep, and to contribute
to enhancement of world health through the combat with sleep

disorders and associated diseases.

Purpose of the Research

We spend nearly one-third of our lives asleep. The
mechanism and function of sleep, however, remains
unclear. Many factors such as mental illnesses, food,
drugs, and emotions, can affect sleep/wake regulation.
Disorder of sleep is not only by itself a major problem
in modern society, but also an established risk factor
for metabolic syndrome and other lifestyle diseases.
Deficiencies in healthy sleep cause significant social
losses, and are linked to traffic accidents due to exces-
sive sleepiness, increased prevalence of mood disor-
ders, increased suicide deaths, and an increased car-
egiving burden due to wandering and delirium in the
elderly. Thus, while sleep has been a perpetual topic
of scientific inquiry that keeps attracting many great
minds, it is also an important field where the society
demands the development of strategies to remedy
sleep disorders and associated diseases.

We gather globally prominent scientists from mul-
tiple research fields contributing to the neurobiology
of sleep. They cooperate together to elucidate the fun-
damental principles of sleep/wake regulation, and de-
velop new strategies to assess and treat sleep diseases
as well as the closely associated metabolic and mental
disorders.

Features of the Institute

Our target field is Sleep biomedicine, which is an

Long-range goal of the center:
Contribution to the society

esupport healthy and positive
aging

ereduce medical and nursing cost

epromote a society that young
people can have hope for the

eproduce natural sleep future

e promote activity during waking hours
®enhance mood stability
e provide resistance to obesity

inherently interdisciplinary field in terms of methodol-
ogy, spanning molecular genetics, cellular biology,
neurophysiology, neurochemistry, pharmaceutical
sciences, medicinal chemistry, and clinical and social
medicine. While focusing on sleep, the field is also
interdisciplinary with respect to its integral research
targets, e.g., studying mood disorders as well as meta-
bolic diseases that are closely associated with patho-
logical variations in sleep/wake states.

Japan has been producing a number of researchers
who have made significant accomplishments in the
field of sleep biomedicine. Led by Director, prominent
scientists from multiple research fields contributing to
the neurobiology of sleep will come together. The mis-
sion of llIS is to be a multidisciplinary, international hub
for the research.

A Message from Masashi Yanagisawa, birector of liis

O ur discovery of the neuropeptide orexin and its prominent role in sleep/wakefulness
regulation has generated a highly active research field in the neurobiology of sleep
and metabolism. However, the fundamental governing principle for the regulation of sleep
pressure, e.g., the question of what is the neural substrate for “sleepiness,” remains a mystery.
We focus on sleep neurobiology, and aim to solve one of the biggest black boxes of today’ s
neuroscience. We create a new U.S.-style “department” for premiere sleep research by learning
from the merits of the U.S. academic systems and organizations while retaining the merits of
the Japanese tradition, based on my own 20-plus-year experience in the U.S. This institute will
provide a hierarchically flat environment and a scientific culture that strongly encourages all its
members, regardless of career stage, to initiate truly interesting studies.




Tokyo Institute of Technology

Earth-Life Science Institute E LS

EARTH-LIFE SCIENCE INSTITUTE
(ELSI) TOKYO INSTITUTE OF TECHNOLOGY

Globally-Advanced Interdisciplinary Research Hub
for Exploring the Origins of Earth and Life

ELSI focuses the origins of Earth and life. Both studies are inseparable
because life should have originated in unique environment on the
early Earth. To accomplish our challenge, we establish a world-leading
interdisciplinary research hub by gathering excellent researchers in
Earth and planetary sciences, life science, and related fields.

Purpose of the Research . ) )
E L S Earth-Life Science Institute
Exploring the Origins of Earth and Life

The Hub for Research on Early Earth and Life

Our goal is to address the
fundamental questions: how the
Earth was formed, brought the
life, and evolved? While the study
of origin of life has been primarily
based on biochemistry, we focus
equally strongly on both sides
of Earth and life, because life is a
phenomenon that is preserved
through exchange of energies
and materials with the surround-
ing environment.

ELSI therefore emphasizes
unique environment on the early
Earth, which can be a clue to the origin of life. We will un- plinary Studies at the Institute for Advanced Study in
derstand both uniqueness and universality of our living Princeton.

planet and contribute to future explorations of solar and
exosolar systems.

Features of the Institute

ELSI pursues to establish a world-leading, visible, and
attractive institute. We have following system reform
plans;

BResearch environment

- Open and flat research environment

- Promotion of internal communications following the

successful experience of the Program for Interdisci-

A Message from Kei Hirose, pirector of ELSI

- Both URAs and life advisors provide full support to
non-Japanese scientists and their families.
BAnnual evaluation
EMerit-based incentive to both research and adminis-
trative staffs
HResearch-oriented administrative staffs
- One-stop service
W Strong public relation division
- A PR leader with scientific background
- Development of relationship with various media
BAcquisition of global fund
- EON Project

he Earth-Life Science Institute (ELSI), Tokyo Institute of Technology, was launched in

December 2012. We will promote integrated research in fields related to the "Early Earth",
including the Earth formation, early Earth environment, the emergence of life on Earth, and
the co-evolution of the Earth-Life system. Through these studies, ELSI will clarify both unique
and universal aspects of the Earth, from which life emerged and evolved, and try to predict the
presence or absence of life on other planets. In order to immediately apply our research results
to search for extraterrestrial life, we will work in close cooperation with space exploration
missions and astronomical observation teams.
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Nagoya University

Institute of Transformative Bio-Molecules

(ITbM)

ZV1TeM

Nagoya University

Change the world with molecules:

merging synthetic chemistry and animal/plant biology

The goal of ITbM is to develop “transformative bio-molecules” that
can change the way we live. By merging synthetic/catalytic chemistry,
animal/plant biology, and theoretical science, which are the strengths
of Nagoya University, ITbM aims to create a new interdisciplinary field of

science that has a high societal impact.

Purpose of the Research

ITbM's goal is to develop “transformative bio-
molecules”, which are innovative functional molecules that
bring about a marked change in the form and nature of
biological sciences and technology.

Through the intensive collaboration between synthetic
chemists, animal/plant biologists, and theoretical scientists,
ITbM aims to create a new interdisciplinary field and deliver
transformative bio-molecules that have a significant impact
on the society.

ITbM has defined its flagship research areas as follows:
(1) plant chemical biology, (2) chemical chronobiology, and
(3) chemistry-enabled live imaging.

We hope that our campaign will culminate in a wealth
of synthetic bio-molecules that will be the key to solving
urgent problems at the interface of chemistry and biology,
as well as address issues on the environment and food/
biomass production.

A Message from Kenichiro Itami, birector of ITbM

Features of the Institute

ITbM's team of principal investigators (Pls) consists of
an innovative mixture of chemists, biologists and theo-
retical scientists, who are from Japan and abroad. ITbM
has introduced a Co-PI (Cooperative-Pl) system, whereby
young scientists are paired with overseas Pls to facilitate
the research activities in ITbM.

“Mix Labs", which are large lab spaces that brings to-
gether researchers from different groups and fields, ena-
ble interactive discussions on a daily basis, thus leading to
the generation of many interdisciplinary research projects.

The research promotion division and the strategic
planning division are playing a crucial role in supporting
and promoting ITbM's research activities from basic re-
search and technology transfer in a seamless manner.

olecules are small but they are essential to all life on the planet. It is my strong belief that

molecules have the power to change the way we do science and the way we live. ITbM's
main focus is to develop transformative bio-molecules that will be the key to solving urgent
problems at the interface of chemistry and biology. The identity of ITbM is its capability to
develop completely new bioactive molecules with carefully designed functions. With biologists
knowing what functions they need in molecules, and chemists knowing how to install these
functions, huge advances in interdisciplinary research are expected to take place at ITbM. This
unique approach will surely attract researchers from around the world and also nurture the

next generation of researchers.

ITbM will connect molecules, create value, and change the world, one molecule at a time.



The University of Tokyo

International Research Center
for Neurointelligence (IRCN)

HIRCN

Research Center for intelligence

Tackling the ultimate question — “How does human

intelligence arise?”

The IRCN aims to (1) elucidate fundamental principles of neural circuit
maturation, (2) understand the emergence of psychiatric disorders
underlying impaired human intelligence (HI), and (3) drive the
development of next-generation Al based on these principles and

function of multimodal neuronal connections in the brain.

Purpose of the Research

Elucidating brain functions is indis-
pensable for understanding human in-
telligence (HI). This highly complicated
and difficult endeavor is one of the
biggest scientific frontiers on par with
identifying origins of the universe. The
IRCN seeks insight from late fetal and
postnatal periods during which neurons
differentiate, neural circuits are formed
and ultimately shaped by the environ-
ment to produce mature brain function.
Thus, we aim to advance understanding
of HI through basic principles of neural
circuit development. Impairments in
this maturation process will further un-
ravel the pathology of neuropsychiatric
disorders. Ultimately, such principles
will inspire innovation and new learn-
ing paradigms for next-generation artificial intelligence
(Al), based on multimodal neuronal functions like those
enabling human communication. To this end, IRCN will
establish “Neurointelligence” as a new discipline merging
diverse areas like life science or medicine with math-
ematics and information science or linguistics.

Features of the Institute

The University of Tokyo is home to many leading

A Message from Takao Hensch, pirector of IRCN

neuroscientists, a clinical psychiatry group of the largest
scale in Japan, and world-class researchers in the fields of
mathematics and information science. Top researchers
both among them and from outside Japan will be led
by Takao Hensch, a leading player in the study of neural
circuit development. Furthermore, the IRCN incorporates
international partners, including Harvard University
and Max-Planck Institute Florida, to establish one of the
world’s highest-level research organizations.

A s great technical strides pry open the black box of the brain, and artificial deep-learning
algorithms now defeat Go masters, we are still far from understanding the general and flex-
ible intelligence characteristic of humans. IRCN aims to create a new field of “neurointelligence”
fusing life sciences, medicine, social, mathematical and information science. Elucidating key princi-
ples of neural circuit development and how it goes awry in psychiatric disorders promises new in-
sights for innovative, neuro-inspired artificial intelligence (Al). This in turn will offer computational
approaches to better understanding the human condition. Alongside our sister WPI center (Kavli
IPMU launched in 2007), we can explore both the outer and inner Universe at the University of
Tokyo — training a new generation of global scholar fluent in both brain and information science
by welcoming talented students from Harvard, Berkeley and beyond.
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Kanazawa University

Nano Life Science Institute
(NanoLSl)

Understanding nanoscale mechanisms of life

phenomena by exploring “uncharted nano-realms”

Cells are the basic units of almost all life forms. We are developing
nanoprobe technologies that allow direct imaging, analysis,
and manipulation of the behavior and dynamics of important
macromolecules in living organisms, such as proteins and nucleic acids,
at the surface and interior of cells. We aim at acquiring a fundamental
understanding of the various life phenomena at the nanoscale.

Purpose of the Research

Continuous advances in science and technology have
enabled humans to set foot on diverse realms over the
long course of history. We have learned about what occurs
there, which we have used towards the prosperity of hu-
man society today. However, the majorities of deep sea,
interior of the earth, and outer space remain unexplored.

Meanwhile, at the other extreme scale, there is the
realm of the extremely small, where there are a lot of
unexplored places left. Even with modern-day science and
technology, we are unable to accurately understand how
various complicated substances are actually configured
and how they function, at nanoscale; a large part about
this aspect still remains unexplored.

In the field of life sciences, an accurate knowledge of
the actual dynamics of molecules is believed to be key to
the fundamental understanding of life phenomena. It en-
ables to control the nature of complex phenomena of life,
such as development, disease, and aging. Many aspects
about the behavior of these molecules at nanoscale remain

unexplored. We are
not yet able to directly
observe the dynamic
changes in structure that
induce the expression of
biological functions, or
the nanoscale dynamics
that occur inside and

Nanoendoscopic Imaging Technique outside cells.

A Message from Takeshi Fukuma, pirector of NanoLsi

NanoLSl is tackling
this problem in the
field of life sciences
with the aim of elu-
cidating the mech-
anisms underlying
biological phenom-
ena at the nano level.
First, we will develop
a nanoendoscopic
imaging technique
by combining our
world-leading expertise in bio-scanning probe microscopy
and supramolecular chemistry techniques. Furthermore, the
complementary use of multi-scale simulation techniques
with the nanoprobe technologies will allow a nanoscale un-
derstanding of the mechanisms of various life phenomena.

Nanoscale understanding of diverse
molecular and cellular dynamics

Features of the Institute

NanoLSl is forming alliances with a variety of nanome-
trology research bases starting firstly with establishing sat-
ellite research centers in Europe and North America, and is
challenging the mysteries in biological phenomena using
a multidisciplinary approach.

In addition, NanoLSl is building a unique open facility
system for furthering nanometrology research jointly be-
tween researchers in diverse fields around the globe, and
will form the only joint research center of its kind in the
world that will act as a cutting edge metrology hub.

he origins of all the physical properties and phenomena can be explained by structures

and dynamics of nanoscale (roughly 1/1,000,000,000 of a meter) species, such as atoms
and molecules. Therefore, precise understanding of such nanoscale dynamics by their direct
observations is one of the ultimate goals common to all branches of science and technology.
However, in the field of life sciences, there is much that remains unexplained at a fundamental
level due to the lack of a method able to visualize nanoscale dynamics at the surface and
interior of a live cell. We aim to develop new nanoprobe technologies that allow us to directly
visualize nanodynamics in the uncharted nano-realms at the surface and interior of live
cells. This will hereby contribute to dramatic progress in the life science field, and lead to the

formation of a new academic discipline, “nanoprobe life science.”
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Kyoto University Institute for Advanced Study
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International Center for Materials Nanoarchitectonics (MANA)

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

WA - MRS
ERF/T—FFIRZORRRHR (MANA /2 F)
T305-0044 FRIFEDEHILA 1-1

== Phone :+81 298604709 Fax :+81 29860 4706 Phone :029-860-4709 Fax: 029-860-4706
for the Future Email : mana@nims.go.jp Email : mana@nims.go.jp

URL : WWW.Nims.go.jp/mana/ URL I WWW.Nims.go.jp/mana/jp/

Kyushu University TUNKZE

m International Institute for Carbon-Neutral Energy Research (I12CNER)
P 744 Motooka, Nishi-ku, Fukuoka 819-0395, Japan

2

AJFCNER

Phone :+81928026932  Fax:+81928026939

Email : wpi-office@i2cner.kyushu-u.ac.jp
URL :i2cner.kyushu-u.ac.jp

H—RYZa—b3)b- TRIF—EPRRZEPR (12CNER /71 2F—)
T819-0395 f@mrEXIThE 744

Phone :092-802-6932 Fax: 092-802-6939

Email :wpi-office@i2cner.kyushu-u.ac.jp

URL  :i2cner.kyushu-u.ac.jp

University of Tsukuba

International Institute for Integrative Sleep Medicine (11IS)

@IIIS 1-1-1 Tennodai, Tsukuba, Ibaraki 305-8575, Japan
Phone :+81298535857  Fax:+81298533782

Email : wpi-iiis-alliance@ml.cc.tsukuba.ac.jp
URL : wpi-iiis.tsukuba.ac.jp

FURKE:

ERSSERERZHREE (NS /NITLTIIZ)
T305-8575 FHEDEMXRES 1-1-1

Phone :029-853-5857 Fax: 029-853-3782
Email : wpi-iiis-alliance@ml.cc.tsukuba.ac.jp
URL : wpi-iiis.tsukuba.ac.jp

Tokyo Institute of Technology
Earth-Life Science Institute (ELSI)

O 2-12-1-1E-1 Ook. .M -ku, Tokyo 152-8550,
ELSIOD  21211E7 dokayama Meowo Tokyo 52880 Japar

RTH-LIFE

Email :information@elsi.jp
URL s www.elsi.jp
twitter.com/PR_ELSI

WRI¥EKRZ
IR 4 IR (ELSI / TV —)

T152-8550 FRREBEBXARMIL 2-12-1-1E-1

Phone :03-5734-3414 Fax: 03-5734-3416
Email :information@elsi.jp
URL S www.elsi.jp

twitter.com/PR_ELSI

Nagoya University

Institute of Transformative Bio-Molecules (ITbM)
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