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Message from the President

Inter-University Research Institute Corporation
National Institutes of Natural Sciences

President

Yoshiro SHIMURA

Aiming for Further Progress in the Natural Sciences

The National Institutes of Natural Sciences (NINS) is an inter-university
research institute corporation comprised of the National Astronomical
Observatory of Japan, the National Institute for Fusion Science, the National
Institute for Basic Biology, the National Institute for Physiological Sciences and
the Institute for Molecular Science. An inter-university research institute is a
type of world-class organization unique to Japan. In response to the research
community, it has been organized as a core base to provide a center for
collaboration and external use by researchers across Japan. As an inter-
university research institute, in addition to promoting pioneering research in key
academic areas, it is anticipated that NINS will serve as a center for cultivating
future academic disciplines. Ultimately, NINS’ approach of “academic research
aimed at excavating and exploring problems” is its main goal, rather than
scientific and technological research aimed at solving problems.

NINS aims at contributing to the further development of natural science in
the five institutes, promoting cutting-edge and interdisciplinary research that
makes use of related research fields of expertise. NINS has also been actively
involved in cooperation and collaboration with universities and their affiliated
research institutes. Furthermore, as a research center for natural science in Japan,
through initiatives in exploring and uncovering problems in novel research fields
and tasks in natural sciences, NINS is also enhancing human resources in each
field through measures such as the education of graduate students.

In particular, with respect to research, NINS aims at improving its role
and function by further promoting the area-specific research undertaken by
each institute. At the same time, taking advantage of being part of a single
corporation, researchers from the five institutes can collaborate to find novel
fields and reveal new problems in natural science. To concretely put these aims
into practice, from two research fields, NINS has established the new Center
for Novel Science Initiatives, made up of the Brain Science Division and the
Imaging Science Division. Through collaboration and cooperation with the
research community, both within and outside our institutes, NINS is
undertaking research in these areas.

In addition, as an interdisciplinary research center for natural science,
NINS plans to further strengthen the collaboration between Japan and
organizations in Europe, the U.S., and East Asian countries. NINS is well
positioned to implement the formation of international research centers in
which outstanding researchers are organized on a global scale. To practically
work towards these goals, NINS has established the International Strategy
Headquarters to carry out its international affairs. In this context, NINS has
already concluded agreements concerning international joint research with the
European Molecular Biology Laboratory (EMBL), the European Southern
Observatory (ESO), the National Science Foundation (NSF), and Princeton
University as the first steps towards forming an international research center.

In conclusion, as NINS completes its first six-year foundation phase, it
will continue to develop the results of its research endeavors. In various areas
of the natural sciences, including astronomy, energy science, life sciences, and
material science, we are implementing the highest standards of research in the
world. At the same time, we are overcoming the barriers that exist between
different fields and are nurturing new cutting-edge research aresas. Our aims
are to create new concepts of academic learning and to contribute to society.

We are grateful for your continuous support of our vision.

Message from the President
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What 1s an Inter-University
Research Institute?

Q}) The World’s Leading Research Institutes in Japan

The National Institutes of Natural Sciences (NINS) consists of five interuniversity research institutes: the National Astronomical
Observatory of Japan (NAQJ), the National Institute for Fusion Science (NIFS), the National Institute for Basic Biology (NIBB),
the National Institute for Physiological Sciences (NIPS), and the Institute for Molecular Science (IMS). In addition to playing a
leading role in its respective research field, each institute has a collaborative relationship with NINS with the commmon goal of
creating an interdisciplinary and international research base.

An inter-university research institute is a “research institute operated by the research community,” a type of world-class
organization unigue to Japan. The interuniversity research institute was organized as a core base to provide a place for joint
research and extramural use by researchers across Japan. One such institution originated as the Research Institute for
Fundamental Physics (Yukawa Hall) in Kyoto University, which was opened to the community in 1953 in response to requests
from theoretical physicists throughout Japan.

An inter-university research institute not only promotes pioneering studies on important research issues, but also provides
opportunities for cutting-edge researchers throughout Japan to gather and engage in activities aimed at exploring future
academic fields and creating new principles. New concepts of extramural use such as “joint usage of large-scale facilities”
and “improvement of the intellectual foundation of academic materials” were later added to the original concept. While the
research community’s own management policy has been firmly maintained, many interuniversity research institutes that do
not belong to a specific university have been created.

While maintaining its uniqueness and diversity, each institute makes a great contribution to the development of academic

research in Japan as a Center of Excellence in its respective research field. Together, they also serve as an international core
base to promote cooperation and exchange with research institutes and researchers abroad.

Research Communities
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History & Organization

@History
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N AO National Astronomical

Observatory of Japan
NAOQJ is the national center of astronomical research in Japan. It aims at developing as-
tronomy and related sciences by promoting the open use of its state-of-the-art observation

facilities such as the Subaru Telescope, organizing various joint-research programs, and
encouraging versatile international cooperation.

X-ray image of the sun taken by

the Hinode observational satel-
lite k

N I FS National Institute for

Fusion Science
NIFS conducts collaborative research into the basic sciences of high-
temperature plasmas and reactor engineering. Our researchers from
all over the world use computer simulations and experiments with
the Large Helical Device (LHD) as their leading projects in order to

realize “a sun on the earth,” controlled fusion, which is a new, safe,
and environmentally friendly energy source.

The LHD maintains high temperature plas-
mas in steady state.

N I B B National Institute for
Basic Biology

The earth is filled with living organisms exhibiting various

forms and demonstrating shapes and behaviors adapted

to diverse environments. NIBB, in collaboration with out-

side researchers, studies the essential phenomena un-
derlying the character-
istics and abilities that
animals and plants
have acquired over the
long course of evolu-
tion.

The Medaka Bioresource Fa-
cility provides various strains
and mutants of medaka to
researchers world wide.

Institutes

Natior

tutes of N



N I PS National Institute for
Physiological Sciences

NIPS’ goals are to reveal the mechanisms by which the human body functions.
This is the basis of medical science and links to clarifying the pathophysiology
of various diseases. Particularly, at present, we mainly focus on brain science
as the main part of “body and mind” research. Furthermore, as a center of
physiological research, the institute provides facilities and research staff for
collaborative studies to scientists from all over the world.

fMRI reveals that the striatum of
the brain responds to both mon-
ey rewards (green), and praise
and social rewards (pink).

IMS Institute for
Molecular Science

The aim of IMS is to investigate fundamental properties of molecules
and molecular assemblies through both experimental and theoretical
methods. Since its inception, IMS has made its facilities available to
the worldwide scientific community, a policy which has fostered
many joint programs involving IMS scientists.

A nanometer-scale dendrimer
(tree-like molecule) with novel
functions

Okazaki Research Facilities

The Okazaki Research Facilities con-
sists of four centers: the Okazaki In-
stitute for Integrative Bioscience, the
Research Center for Computational
Science, the Center for Experimental
Animals, and the Center for Radioiso-
tope Facilities. These facilities are in-
tended for the common use of NIBB,
NIPS, and IMS.

Institutes



National Astrono
Observatory of Jz

Astronomy is one of the oldest yet most active sciences. This fact alone
means that humans possess the fundamental desire to seek their origins
and the reason for their existence through the understanding of the
universe. Since the establishment of the Big Bang Theory of the universe in
the 20th century, astronomers have been striving to describe the dynamics
of the evolution of the universe from material production, the generation of
stars and planets, and the creation of life forms up to the birth of human
21st century will be the era for us to search the planets and for
he solar system.
nuously seeks to devel jons to gain a
erstanding of the obje iverse such
, solar system objects alaxies, and
ing universe. We hop ablishing a new
nature.




ALMA

ALMA (Atacama Large Millimeter/submilli-
meter Array) is a partnership project among
Europe, North America, and East Asia (Japan
and Taiwan) in cooperation with the Republic
of Chile to build an international radio astro-
nomical facility on the 5,000-meter Chilean
plateau. NAOJ is leading the construction and
operation of ALMA. By combining signals ob-
tained by 80 antennas, ALMA wiill unveil mys-
teries in the universe such as the formation
of galaxies that are 13 billion light years away
from us, the formation of stars and planets,
and the synthesis of organic molecules. Full
operations is planned to start in 2012.

12-meter antennas of ALMA-Japan constructed at the ALMA Operations
Support Facility in Chile

Subaru Telescope

The Subaru Telescope is our flagship observa-
tion facility. It is an 8.2-meter optical/infrared
telescope located at the top of Mauna Kea of
Hawai'i Island in the U.S. Its open use since
2000 has produced a number of excellent
achievements from the discovery of the farth-
est galaxies and the observation of proto- and
baby galaxies up to the mechanisms of proto-
planetary systems.

T T e

The uniquely shaped enclosure of the Subaru Telescope located at the
top of Mauna Kea of Hawai'i Island (Altitude: 4,200-meters)

Nobeyama Radio
Observatory (NRO)

The NRO boasts a 45-meter antenna with the
highest sensitivity in the millimeter wave-
length. The radio telescopes excel in discov-
ering interstellar molecules and black holes
as well as revealing the evolution and struc-
ture of the universe. In Chile, the ASTE 10-
meter telescope plays a world-leading role in
submillimeter observations.

45-meter antenna (left) and ASTE 10-meter telescope (right)

Hinode, a solar
observational satellite

The Hinode (SolarB), launched on September
22,2006, is a highly sophisticated observa-
tional satellite. Its optical and xray telescopes
and extreme-UV imaging spectrometer can
obtain detailed images and spectra of the
sun from the photosphere to the upper coro-
na. NAOJ aims to uncover the formation of
the corona and the origin of solar magnetic
fields and coronal activities as well as to un-
derstand the processes of stellar plasma.

Artistic impression of the solar physics satellite Hinode and an image of a
dynamic chromosphere taken by the Solar Optical Telescope on Hinode
(Copyright NAOJ/JAXA)

National Astronomical Observatory of Japan



NIFS

National Institulifor
Fusion Science

NIFS considers its research to actualize fusion energy as one of the major
“big sciences” in Japan and strongly promotes research in this critical area.
The industry-driven, high-tech world that humans have achieved in the
recent era is largely built upon energy sources such as nuclear power and
ssil fu jge coal, petroleum, or natural gas. Unfortunately, heavy
nsum those fossil fuels results in generating a substantial amount
Coz a ting problems in the global environment. Besides, there is a
it te brves. Furthermore, current nuclear power generation based
atem bn reactions leaves serious issues, as typified by high-level
dieac astes, still unsolved. On the other hand, as the global
ntinues to grow, energy consumption also increases
. Under such circumstances, the development of safe, eco-
By for the future is placed at the top of the agenda in the
Dra. Supposing that we would actualize a fusion reaction, an
ce of the sun and stars, on the earth, it would mean that humans
cured a perpetual sour ol
hction, is abundantly a ing lo
materials will make ma Ple, leading 18
lishment of cyclical-typ 2.
b out active collaborative itic and international
s, as well as research festering the next
of excellent human res il inue to actively pro-
mental research in fusid ®S with a te the actualization
friendly fusion energy in the near future.

Director-General

Akio KOMORI pulat




The Large Helical Device
project

The Large Helical Device (LHD) project employs
the world's largest superconducting helical coils
based on the heliotron magnetic configuration
that was originally developed in Japan. The objec-
tives are to conduct steady-state high-tempera-
ture plasma confinement research and to promote
academic research aimed at the actualization of a
helical-type fusion reactor in the future.

LHD vacuum vessel

NAO)

Physics of high-temperature
steady-state plasmas

In order to clarify the physical mechanisms that
define extremely high-temperature steady-state
plasmas, experimental research in LHD are ad-
vanced in conjunction with bilateral collaboration
in experimental devices in universities. Plasmas
with temperatures of 100 million degrees have
been produced several thousand times, providing
many opportunities for a variety of scientific re-
search.

LHD plasma

T

Large-scale simulation
research project

Computer simulation research is indispensable in
studying plasmas that have strong nonlinearities
causing a variety of complexities. Using a large-
scale computer simulation system, this project
aims at systematizing plasma physics, clarifying
the physical mechanism of various phenomena in
fusion and related plasmas. Complexity science is
also explored to support such systematization.

Simulation of ion temperature gradient turbulence

Engineering research for
realizing fusion reactors

A broad range of engineering studies, such as
the improvement of superconducting coils, the
development of low-activating materials and ad-
vanced blankets, and design studies on future
fusion reactors and investigation into the safety
features of a fusion system, are conducted as
an interuniversity research institute in the field
of reactor engineering. The returns of these a-
chievements to industries are being promoted
through collaborative research activities.

Superconducting
Poloidal Coils

AN

Supercenducting \ ‘

Helical Coils

Blanket Fusion Plasma

{Outer Vacuum Vessel)

Cryostat

Plasma Vacuum Vessel

Elsctromagnetic
Supporting
Structure

/

LHD-type fusion energy reactor FFHR-2m

National Institute for Fusion Science



NIBB

National Institute fo
Basic Biology

Among innumerable celestial bodies in the universe, the earth appears
unique in that it is filled with a variety of living organisms. After 4 billion
years of evolution, animals and plants have acquired diverse forms as well
as astonishing abilities and continue to survive on this remarkable planet
through the propagation of their offspring. Living organisms are believed to
have evolved by increasing the genetic information inherited from their
ancestors and by changing the functions of those genes.
al strategies of organisms, NIBB studies the basic
all creatures and the mechanisms that enable
del anim, i increased
ation me will'lead to
orsenin




Brain mechanisms for clear vision

Serotonin is an important neurotransmitter, a chemical substance by
which one nerve cell transmits information to another. Research has
shown that a decrease of the serotonin concentration in the brain is
related to depression, but the mechanisms behind this relationship are
as yet unknown. Following our discovery that two serotonin receptor
subtype genes are strongly expressed in the primary visual cortex, our
laboratory analyzed the role of serotonin receptors in vision and found
that they play an important role in both contrast adjustment and noise
reduction. This research has allowed us to take our first steps toward
understanding the role of serotonin in brain functions relating to vision.

Serotonin receptor gene 1B is strongly ex-
pressed in the first visual cortex of the brain
(dark purple).

Formation of the ER body,
a plant organelle

Cells contain many organelles, such as nuclei and mitochondria, which
play various roles for the maintenance of life. The ER body, a recently
found plant organelle, is formed as a derivative of the endoplasmic re-
ticulum, a protein synthesis organelle, and contains a large amount of
the enzyme -glucosidase. The ER body has only been found to natural-
ly occur in Brassicales plants and is thought to be important in forming
defenses against diseases and insect damage. Our laboratory found a
gene, NAI2, which is indispensable for ER body formation. \We are cur-
rently investigating whether plants normally having no ER bodies can
be induced to form them by introducing this gene, and whether these
induced ER bodies can protect plants against diseases and insects.

When the NAI2 gene is introduced into a cell
(orange-colored cell) of a plant in which the
NAI2 gene has been depleted and has no ER
bodies, ER bodies (green particles) are formed.

Chromosomal DNA compaction

DNA, the basic blueprint for all life, is contained within the cellular nu-
cleus. During mitosis the long thin thread of DNA is intricately folded
to avoid breaking or tangling and forms the thick, short chromosome.
There remain many questions regarding the mechanisms of DNA fold-
ing. Our laboratory discovered a mechanism by which an essential
protein for DNA folding called “condensin” binds DNA. A complex
consisting of four recruiter proteins assists the binding of condensin to
a specific DNA sequence approximately 150 base pairs long (RFB). We
have also realized this binding is necessary for the stable maintenance
of chromosomes. This is an important milestone in solving the riddle
of DNA folding.

A schematic showing how double-stranded
DNA is folded and condensed into the chro-
mosome

Analyzing leaf
morphogenesis

Plant leaves vary in shape depending on
the species. Most plants also change in
leaf shape depending on age and physio-
logical condition in a phenomenon called
“heterophylly” What is the difference be-

tween the leaves of a young and old plant? A series of photographs showing how the shape of the leaf changes as

A close examination using arabidopsis
showed that the latter have more cells,

the arabidopsis plant ages (Seed leaf is on the far left hand; plant age pro-
gresses from left to right)

while the volume of each cell is smaller. The analysis of mutant strains bearing large leaves earlier than the wild type
revealed the function of the gene cascade relating to these leaf changes. This result will help lead us to a deeper un-

derstanding of heterophylly.

NIBB

" N

National Institute for Basic Biology



NIPS

National Institute for
Physiological Sciences

NIPS’ mission is to conduct research at the forefront of physiological science
by examining the living body at various levels of organization, thus leading
to a holistic understanding of the functioning of the human body. Recent
progress in life sciences has been truly remarkable, and there have been
tremendous developments especially in molecular biology and genetic
engineering. Non-invasive observation techniques have also become very
useful for clarifying the physiological functions of the human body. Recently,
NIPS has been focusing on brain science, and it is now considered to be one
of the best brain institutes not only in Japan but also in the world.
erdisciplinary research center, the Center for Integrative
b, was founded in 2000 in cooperation with the Institute for
becience and the National Institute for Basic Biology. In addition
aunched a joint rese ¥cu
e established the “Cent esearch” ¥
ce as an inter onal science in
phrase “Eluc ning of the Human
rming cutting- iple fields involving
but also biocl 0gy pnitive science, and
. NIPS provide ies andiilert staff to domestic
s for collaborative studies.




Clarifying the mechanisms
underlying neural development

The researchers at NIPS are studying the develop-
ment of neural systems and body homeostasis. For
example, researchers in NIPS found that the microglia
cells in the brain play an important role in surveying
synapses between neurons. Once the neural circuit
has been damaged, microglia cells promote its re-
modeling. The researchers successfully observed the
process of its remodeling using a two-photon laser
microscopy in vivo.

The picture taken by two-photon microscopy shows that micro-
glia cells in the brain (yellow) reached their processes (red) out
to synapses (green).

Clarifying the molecular
mechanisms of cell functions

The human body is composed of over 10 trillion cells,
and its survival or death is supported and determined
by the functioning of these cells. NIPS is investigat-
ing the mechanisms by which cells function at the
molecular level such as channels, transporters, and
receptors, and the operating mechanisms of these
functional molecules.

One of our novel biomolecular sensors, Painless, responded to
heat, increasing intracellular calcium in Painless-transfected cul-
tured cells (right).

Exploring higher brain function

One of NIPS' research goals is to understand higher
brain functions such as perception, cognition, and
motor control in primates including humans. Electro-
physiological techniques include single neuron re-
cordings as well as noninvasive functional neuro-
imaging techniques, mainly functional MRI (fMRI)
and magnetoencephalography (MEG), in combination
with multimodality approaches including electroen-
cephalography (EEG), transcranial magnetic stimula-
tion (TMS), and nearinfrared spectroscopy (NIRS).

Recovering brain function after a spinal cord injury. In the early
stage, both sides of the motor cortex of the brain worked simul-
taneously (left). In the later stage, a much larger area of the
brain cooperated to restore damaged function (right).

Visualizing biological functions
at a nanometer scale

Our researchers at NIPS are striving to understand
cellular functions with high spatial resolutions. Inno-
vative phase-contrast electron microscopes, in con-
junction with quick freezing or high-pressure freez-
ing techniques, can visualize functional structures of
the cell in vivo with a molecular resolution (1 nm).
This is one of the central themes for post-genomic
science and allows us to open the door of a new era
of physiology and structural biology by visualizing the
dynamics and functions of intracellular proteins
translated by gene information.

An electron-microscopic 3D-reconstructed image of the
spines/synapses in the hippocampus of the brain using high
spatial resolution.

NAQ)
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National Institute for Physiological Sciences



IMS -

Institute for
Molecular Scienc

Almost all substances—including water, air, and living bodies—are made up of
molecules, and their natures are closely related to the structures and functions
of molecules constituting the materials. Molecular science is a fundamental
discipline that gains, via experimental and theoretical investigations, deeper
insights into the interactions between molecules and into chemical reactions
that cause transformation of molecules. By finding novel characteristics of
molecules and molecular assemblies, and by synthesizing new materials with
desired properties and functionalities, molecular science provides invaluable
clues to resolving future energy and environmental crises. By doing so, the
research field will contribute to building new scientific and technological tools
Director-General which are indispensable for realizing a sustainable society. As a Center of
Hiroki NAKAMURA ellapcain molecular science, on which a wide range of research fields are
IMS encourages concepts and methodologies to be uniformly
variety of scientific fields.
research areas are theogretical and computational mole
pto-molecular science, X
bn-complex molecula Dntiers
e being explored by Proups led by
br associate professors original research
he IMS has also bee o further promote
cience all over the wa rieus collaborative
ograms in which man sin gn and abroad fully
state-of-the-art facilitie onstrug a selid cooperative
h research centers in East Asia.




Drawing vivid figures of molecules by theory

and computation

Behaviors of molecules and molecular assemblies are governed by the fundamental laws
of physics, i.e., quantum mechanics and statistical mechanics. In the area of theoretical
and computational molecular science, new theories and concepts are constructed on the
basis of these fundamentals in physics. Large-scale calculations are carried out utilizing
high-performance computers to achieve truly microscopic descriptions of various phe-
nomena appearing in the real world and to predict the novel properties and functionalities
of materials. In particular, since 2006, IMS has been contributing to the Ministry of Edu-
cation’s national project on Development & Application of Advanced High-Performance Theoretically predicting
Supercomputer as the core center in nano-science to elucidate the microscopic mecha- the motion of metal atoms
nisms of self-organization and functionalities in bio-molecules and nano-scale assemblies.

inside a molecular cage
made of carbon atoms.

Using light to capture lively figures
of molecules

Light is one of the most valuable tools for detailed experimental ex-
amination of the characters of molecules and molecular assemblies.
No field—from material science to bioscience —can proceed without
utilizing light. In the area of photo-molecular science, highly active in-
vestigations are performed to develop light sources with unsurpassed
performance such as the synchrotron radiation facility, which gener-
ates intense light in a wide frequency region from X-ray to terahertz,
and microchip lasers, which are quite compact but still have surpris-

ingly high output. These light sources are utilized for studies on the properties, functionalities,
and reactivities of materials. This research area establishes the foundation for a wide range of
fields in science through cutting-edge research on photo-molecular science, including the real-  sjvely by the irra-
time probing of ultrafast structural changes of molecules, direct optical microscopic imaging of  diation of the light.
nanometerscale assemblies, and precise quantum control of molecular motion and reactions.

 SIEAREEE

Laser facilities to
generate intense
ultra-short light pul-
ses (with time dura-
tion < 10-4 second)
and the fragment
pattern observed
when a molecule is
dissociated explo-

Designing molecules at nanometer scale

For synthesizing valuable compounds without undesirable by-prod-
ucts and creating new materials with novel functionalities, it is neces-
sary to take precise control of molecules and molecular assemblies.
In the area of material molecular science, active researches are in pro-
gress to develop synthetic technologies for various chemical com-
pounds with atomic-scale precision and to construct methods for
well-designed molecular assemblies. These researches are expected
to lead to findings of heretofore undiscovered chemical and physical
phenomena at the nanometer scale and contribute to other fields in
science and technology such as information, communication, and en-
ergy-conversion processes. In addition, the Nanotechnology Support

Project is underway to support various collaborative researches in the fields of nano-scale measurement and analy-
ses, ultra-precision material processing, and advanced syntheses of molecules and materials.

Porous carbon nano-material, which has po-
tential functionalities beneficial as electrodes
and catalytic substrates.

Learning from biological functionalities to develop

waste-free chemical reactions

Various biological functionalities in living bodies are closely correlated to the behavior of
molecules. In the area of life and coordination-complex molecular science, various ad-

vanced methods of research have been developed in the field of molec-
ular science, e.g., state-of-the-art thermometric and spectroscopic
measurements including nuclear magnetic resonance (NMR). These
methods are extensively applied in conjunction with molecular biologic
technologies such as genetic modification to studies on the structure
and functionalities of proteins, which play an important role in living bod-
ies. Active research is also underway on the development of efficient
light-energy conversion to chemical energy, innovative organic synthesis
free from unwanted byproducts, and novel biosensors based on nano-
scale semiconductor processing.

The molecular structure of
proteinis unveiled by
measurements using an
ultra-high magnetic field
NMR apparatus.

Institute for Molecular Science



Research Cooperation

Efforts for Forming Bases for Interdisciplinary and International
Research through Cooperation Across Fields of Study

The five institutes established under the National Institutes of Natural Sciences (NINS) — NAOJ, NIFS, NIBB, NIPS and
IMS — are Japan's Centers of Excellence of academic research in their respective fields. Since its inception, NINS has
aimed at forming new research fields through coordinating the activities among the five research institutes beyond the
borders of their respective academic fields and through promoting its collaborations with universities in the formation of
new research communities.

In April 2009, NINS inaugurated the Center for Novel Science Initiatives (CNSI) with the results of the research project
undertaken by the Research Cooperation and Liaison Office concerning such themes as “Imaging Science” and
“Hierarchy and Holism in Natural Science”. The new center is composed of the Brain Science Division, which plays a
leading role in brain science research promotion in Japan, and the Imaging Science Division, which leads the way in the
possibilities of new academic research in the field of imaging science by rendering each institute’s research results into
4-dimensional materials. With this new center as the focal point, NINS is promoting the expansion of a new creative
research community and research that is linked to academic development.

\35 Formation of an Interdisciplinary and International Research Base
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Research Cooperation and Liaison Office (RCLO)
Implementing international joint studies
Improving interdisciplinary research
Promoting “Creating Innovative Research Fields (Project)”, “iImaging Science”,
“Hierarchy and Holism in Natural Science”
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International Cooperation

Formation of an International Hub for Communities
of Natural Sciences

The creation of new research fields in natural science will become possible as competent researchers in various fields
cooperate with each other beyond the borders of their academic fields and form new research communities. In order to
achieve this, it is necessary to strengthen cooperation with international research communities and overseas research
institutes as well as deepen mutual understanding and implement active joint research.

Working toward formation of an international research base among the five institutes, NINS has established the
International Strategy Headquarters to unify decision-making for its international activities. It also has set up the
International Cooperation Office (ICO) for inter-organizational management of international activities and support for
those activities in each institute.

The International Strategy Headquarters establishes international strategies aiming at the “Formation of an International
Hub for Communities of Natural Sciences.” With support and cooperation from the research community, it also
promotes new approaches for the development of natural science. Furthermore, the ICO is implementing activities
designed to enhance the international perspective of NINS' administrative staff. During this past year, the ICO
conducted an intensive staff training seminar at NAOJ's facilities in Hawai'i.

Q}) NINS’ International Strategies
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Information
transmission

Improvement

Formation of an
International Hub for
Communities of
Natural Sciences
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Promoting new developments in the natural science
field through international cooperation

Contrib to social development

Professor A.J. Stewart Smith, Dean for Research of Princeton Nobel Laureate James D. Watson attends the NINS International
University, visits NINS' President Yoshiro Shimura Forum on Molecular Biology 2008 with Professor Joan A. Steitz
and NINS President Yoshiro Shimura
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< Department of Simulation Science
N I Rokkasho Research Center, NIFS
“ D Mizusawa VLBI Observatory, NAOJ
National Institutes of Natusrlal Sciences
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Inter-University Research Institute Corporation
National Institutes of Natural Sciences

Facilities

Solar Observatory, NAOJ

Nobeyama Radio Observatory, NAOJ

Nobeyama Solar Radio Observatory, NAOJ

NINS [Head Office]

B
T
/oo
/O
/O
o
°

Okazaki Research Facilities

. © Okayama Astrophysical
Q/< Observatory, NAOJ

O Subaru Telescope Base Facility
(Hilo), NAOJ
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B National Institutes of Natural Sciences (NINS)

2F 4-3-13 Toranomon, Minato-ku, Tokyo 105-0001, Japan
Phone +81-3-5425-1300 FAX +81-3-5425-2049
URL http://www.nins. jp/english/

B National Astronomical Observatory of Japan (NAQJ) © ALMA-J Chile Office (Santiago) . NAOJ

2-21-1 Osawa, Mitaka, Tokyo 181-8588, Japan
Phone +81-422-34-3600 FAX +81-422-34-3690
URL http://www.nao.ac.jp/E/

[ National Institute for Fusion Science (NIFS)

322-6 Oroshi-cho, Toki, Gifu 509-5292, Japan
Phone +81-572-58-2222 FAX +81-572-58-2601
URL http://www.nifs.ac.jp/index.html

B National Institute for Basic Biology (NIBB)
38 Nishigonaka, Myodaiji, Okazaki, Aichi 444-8585, Japan
Phone +81-564-55-7652 FAX +81-564-53-7400
URL http://www.nibb.ac.jp/en/

[ National Institute for Physiological Sciences (NIPS)

38 Nishigonaka, Myodaiji, Okazaki, Aichi 444-8585, Japan
Phone +81-564-55-7700 FAX +81-564-52-7913
URL http://www.nips.ac.jp/eng/

B Institute for Molecular Science (IMS)

38 Nishigonaka, Myodaiji, Okazaki, Aichi 444-8585, Japan
Phone +81-564-55-7418 FAX +81-564-54-2254
URL http://www.ims.ac.jp/



