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The National Institute for Physiological
Sciences (NIPS) was founded on May 2,
1977. The mission of NIPS is to conduct
leading researches of physiological sciences at
various levels of the organization of living
body for the purpose of understanding the
functions of the human body.

The recent progress of the life science is
really remarkable; it has made tremendous
progress especially in the molecular biology
and the genetic engineering. The non-invasive
recording technique of physiological functions has also given a
big impact on the life science research. The NIPS has always
played a leading role in the progression of physiological
sciences both in Japan and abroad. The NIPS has also made a
large contribution toward education and training of graduate
students of many universities. Since October 1988, in
particular, the NIPS has been in full charge of a Ph.D. course,
“Physiological Sciences”, in the Graduate University of
Advanced Sciences.

The NIPS is open to the international community of
natural science; it has not only collaborated with other
domestic institutions including universities but also accepted
many foreign guest scientists and students. The NIPS has
further made every effort to contribute to the cultural activities
in the local community, for instance, to natural science
education in school and to scientific education for senior class
society members.

We will continue to do our best to accomplish our mission.
Your understanding and persistent support of our activity
would be appreciated very much.

MIZUNO, Noboru, M.D., Ph.D. Director-General

1959 M.D., Kyoto University. 1962 Assistant Professor of Anatomy,
Faculty of medicine, Kyoto University. 1966 Ph.D., Kyoto University.
1967 Research Fellow of Anatomy, Brain Research Institute, UCLA.
1970 Associate Professor of Anatomy, School of Dentistry, Hiroshima
University. 1973 Associate professor of Anatomy, Faculty of Medicine,
Kyoto University. 1975 Professor of Anatomy, Faculty of Medicine,
Kyoto University. 1990 Professor of Morphological Brain Science,
Graduate School of Medicine, Kyoto University. 1997 Director, Tokyo
Metropolitan Institute for Neuroscience. 2003 Director-General, NIPS.
Speciality: Neuroanatomy
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A SHORT HISTORY OF
THE INSTITUTE

In 1960, many physiologists affiliated with the Physiological
Society of Japan initiated a discussion on how to establish a central
research institute for physiological sciences in this country.

In recent years, remarkable progress has been made in the life
sciences throughout the world, particularly in the fields of
molecular biology, cellular biology and physiology, and in areas
concerning information processing and regulatory systems of
higher animals. In view of these developments, there was a
consensus among physiologists in Japan that a new type of research
organization must be created, in parallel with the laboratories in
universities, to pursue new approaches in the life sciences.

Through discussions among the physiologists, the following
characteristies of such a new institute were considered to be of
utmost importance.

1. Investigators from different fields should be able to
collaborate on research projects in the life sciences with
minimal restrictions.

2. Research communication among scientists from many
fields should be closely coordinated.

3. Specialized, large-scale equipment required for multidisciplinary
research, not routinely available in smaller laboratories of
educational institutions, should be accessible, and proper
training and maintenance should be provided.

A Committee for the Foundation of a Physiological Institute

was organized by Drs. MOTOKAWA K., KATSUKI Y.,
NATORI R., TOKIZANE T, INOUE A., UCHIZONO K.,
and many other leading physiologists in 1965. Thereafter, in
order to establish such an institute, considerable effort was
made by scientists and related government officials.

The following time table describes the history leading to the
foundation of the Institute:

Nov, 1967

The Science Council of Japan officially advised the then
Prime Minister, SATO Eisaku, that the establishment of an
institute for Physiological Sciences was important, and
urgently necessary for the promotion of life sciences in
Japan.

The Science Council of the Monbusho (the Ministry of
Education, Science and Culture) reported to the Minister of
Education, Science and Culture that two institutes for
scientific research of biological sciences, namely, the
Institute for Physiological Sciences and the Institute for
Basic Biology, should be established as early as possible.

May, 1976
The Preparing Office and the Research Council for the
establishment of Institutes for Biological Sciences were
opened in the Monbusho.

May, 1977
The Institute for Physiological Sciences (Director-General:
Prof. UCHIZONO K.) was officially established which,
together with the Institute for Basic Biology, constituted
the National Center for Biological Sciences (President:
Prof. KATSUKI Y.). Constituents of the Institute for
Physiological Sciences at the time of inauguration were
as follows.
Department of molecular physiology
Division of Ultrastructure Research
Department of Cell physiology
Division of Membrane Biology
Department of Information physiology
*Division of Neurobiology and Behavioral Genetics
Special Facilities for Physiological Research
Technical Division

April, 1978
In the second year the following laboratories were added:
Department of Molecular physiology
*Division of Intracellular Metabolism
Department of Information physiology
Division of Neural Information
Department of Biological Control System
Division of Neural Control

April, 1979
In the third year the following laboratories were added:
Department of Cell physiology
Division of Correlative Physiology
*Division of Active Transport




Department of Biological Control System
*Division of Cognitive Neuroscience

April, 1980
The following were added in the fourth year:
Department of Information physiology
Division of Humoral Information
*Division of Learning and Memory Research
Research Facilities
Division of Experimental Animals

April, 1981

A new organization, Okazaki National Research Institutes,
comprised of three independent institutes (Institute for
Molecular Science, Institute for Physiological Sciences, and
Institute for Basic Biology) was established.

Previously, these institutes had been managed independently.
However, on 14 April 1981, they were administratively
amalgamated into one organization, and thereafter referred
to collectively as the Okazaki National Research Institutes.

April, 1982
The following was added:
Department of Molecular physiology
Division of Neurochemistry

April, 1984
The following was added:
Department of Biological Control System
Division of System Neurophysiology

April, 1985
Prof. EBASHI S. was elected the Director-General of the
Institute.

Octo, 1988
The Graduate University for Advanced Studies was
founded and in the Institute the School of Life Sciences,
Department of Physiological Sciences was established.

June, 1990
The following were added:
Department of Integrative Physiology
Sensory and Motor Function Research Project
Higher Brain Function Project
* Autonomic Function Research Project

Dec, 1991
Prof. HAMA K. was elected the Director-General of the
Institute.

April, 1997
Prof. SASAKI K. was elected the Director-General of the
Institute.

April, 1998
The following were added:
Department of Cerebral Research
Division of Cerebral Structure
Division of Cerebral Circuitry
Division of Cerebral Integration

A part of facilities in the complex of Physiological Research
Facilities was reformed to the Center for Brain Experiment.

April, 2000

Division of Experimental Animals was transferred to the
Research Facilities as shown below.
Center for Integrative Bioscience

* Department of Strategic Methodology

+ Department of Development, Differentiation

and Regeneration

* Department of Bio-Environmental Science
Research Center for Computational Science
Center for Experimental Animals
Center for Radioisotope Facilities

April, 2003
The following were added:
Department of Developmental Physiology
Division of Behavioral Development
Division of Homeostatic Development
Division of Reproductive/Endocrine Development
Division of Adaptation Development

April, 2004
Established National Institutes of Natural Sciences
(NINS).
National Astronomical Observatory of Japan (NAOJ),
National Institute for Fusion Science (NIFS), National
Institute for Basic Biology (NIBB), National Institute for
Physiological Sciences (NIPS) and Institute for Molecular
Science (IMS) were integrated and reorganized into NINS
by reason of enforcement of the National University
Corporation Law.
In NIPS, Division of Neurochemistry in Department of
Molecular Physiology was renamed to Division of Biophysics
and Neurobiology, Division of Humoral Information in
Department of Information Physiology was renamed to
Division of Neural Signaling, Department of Biological
Control System was renamed to Department of Integrative
Physiology, and Division of Cognitive Neuroscience was
renamed to Division of Computational Neuroscience,

respectively.

The Administration Bureau turned into Okazaki Administration

Office of NINS.

Asterisk (*) denotes adjunct divisions.
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Objective: The objective of The National Institute for
Physiological Sciences (NIPS) is conducting research programs
in a comprehensive manner by elucidating structural basis and
operational mechanism of our human body. Human body is
composed of a numerous cells of a unique function of the
constituent cells and delicate networks of signaling among them.
To understand mechanisms of physiological function, it is
essential to investigate responsible structures and their constituent
materials, which may change dynamically during functional
processes. Physiological scientists explore mechanisms of
functions, by analyzing physical and chemical signals and their
dynamic changes in the body.

Organization: NAOJ, NIFS, NIBB, NIPS and IMS were
reorganized into NINS by reason of enforcement of the National
University Corporation Law.

The NIPS currently comprises 6 departments, 20 divisions, 1
center and Technical Division.

Joint Studies: As an inter-university research institute, NIPS
entertains proposals for joint studies from domestic and foreign
physiological scientists. Applications from domestic and foreign
scientists are reviewed and controlled by the inter-university ad
hoc committee.

Graduate Programs: The NIPS carries out two graduate
programs.
1.Graduate University for Advanced Studies
The NIPS constitutes the Department of Physiological Science
in the School of Life Science of the Graduate University for
Advanced Studies. The University provides a five-year Ph. D.
course, namely including both Master and Doctor courses, or a
four-year Medical Science course. However, those who have
completed a master's course in other universities or are qualified
at an equivalent or higher level are eligible to apply for the
three-year Ph. D. course which is consistent with Master course.
The degree conferred on graduation is one of the three, Doctor
of Philosophy (PhD), Doctor of Science (PhD) or Doctor of
Medical Science (PhD).
2.Graduate Student Training Program
Graduate students enrolled in other universities and institutes
are trained to conduct researches for fixed periods of time under
the supervision of NIPS professors and associate professors.

Exchange Programs: To activate international collaborations
among physiological scientists in the Institute and foreign organizations,
scientist exchange programs are conducted.

System management

Management Council, Educational and Research Council and
Board of Directors are established at NINS to inspect significant
matters of management, education, research and administration.
Advisory Committee for Research and Management in NIPS
advises the Director-General on important matters in management
of the Institute.

Administration: Administration of the institutes is managed at
Okazaki Administration Office of NINS.
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ORGANIZATION OF THE INSTITUTE
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ADVISORY COMMITTEE FOR
RESEARCH AND MANAGEMENT

Advisory Committee for Research and Management shall advise

the Director-General of the Institute, upon his request, on important

matters in management of the Institute.

Chairman
NAGAYAMA, Kuniaki

Vice-Chairman
YADA, Toshihiko

ITO, Kazuo

UCHINO, Yoshio

OHMORI, Harunori

SHINODA, Yoshikazu

TAKAI, Yoshimi

TAKAKI, Miyako

TANIJI, Jun

MATSUDA, Hiroko

MIZUMURA, Kazue

IKENAKA, Kazuhiro
KASAI, Haruo
OKADA, Yasunobu
KOMATSU, Hidehiko
IMOTO, Keiji
KAKIGI, Ryusuke
SHIGEMOTO, Ryuichi
KAWAGUCHI, Yasuo
SADATOU, Norihiro
ISA, Tadashi

Professor, Center for Integrative Bioscience

Professor, Department of Physiology
Division of Integrative Physiology,
Jichi Medical School

Professor, Faculty of Medicine, Gifu

University

Emeritus Professor, Tokyo Medical

University

Professor, Graduate School of Medicine,

Kyoto University

Professor, Department of Systems
Neurophysiology, Graduate School of
Medicine, Tokyo Medical and Dental

University

Professor, Graduate School of Medicine,

Osaka University

Professor, Department of Physiology
I, Nara Medical University

Professor, Research Institute, Tamagawa

University

Professor, First Department of Physiology,
Kansai Medical University

Professor, Research Institute of Environmental
Medicine, Nagoya University

Professor, NIPS
Professor, NIPS
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SCIENTIFIC

STAFF

Director-General

Vice-Director-General

MIZUNO, Noboru

OKADA, Yasunobu

Chief Researcher

SHIGEMOTO, Ryuichi

IKENAKA, Kazuhiro

NAMBU, Atsushi

IMOTO, Keiji

KAKIGI, Ryusuke

KOMATSU, Hidehiko

Chief researcher in charge
Cooperative Studies

Chief researcher in charge
Animal Experiment Problem

Chief researcher in charge
Safety Problem

Chief researcher in charge
Research Planning

Chief researcher in charge
Liaison Business

Chief researcher in charge
Educational Problem

Emeritus Professor and Technical Staff

UCHIZONO, Koji
OOMURA, Yutaka
HAMA, Kiyoshi
WATANABE, Akira
KUNO, Motoy
EBASHI, Setsuro
WATARI, Hiroshi
YAMAGISHI, Shunichi
MORI, Shigemi
OBATA, Kunihiko
KANEKO, Akimichi
SASAKI, Kazuo
OHIRA, Hitoo

Emeritus Professor
Emeritus Professor
Emeritus Professor
Emeritus Professor
Emeritus Professor
Emeritus Professor
Emeritus Professor
Emeritus Professor
Emeritus Professor
Emeritus Professor
Emeritus Professor
Emeritus Professor

Emeritus Technical Staff

Department of Molecular Physiology

Division of Biophysics and Neurobiology

KUBO, Yoshihiro
TATEYAMA, Michihiro
NAKAJO, Koichi
FUJIWARA, Yuichiro

Professor
Associate Professor
Assistant Professor

JSPS Research Fellow

of

of

of

of

of

of




Division of Neurobiology and Bioinformatics

IKENAKA, Kazuhiro
ONO, Katsuhiko
HITOSHLI, Seiji
TAKEBAYASHI, Hirohide
TANAKA, Kenji

ISHII, Akihiro

DING, Lei

TANAKA, Hisataka
NAKAIJIMA, Hirofumi
MASAHIRA, Noritaka

HIGASHI, Mikito

Professor

Associate Professor

Associate Professor

Assistant Professor

Assistant Professor

Postdoctoral Fellow

JSPS Postdoctoral Fellow

Guest researcher

Guest researcher

from other

Graduate student

Universities

Graduate student from other

Universities

*Division of Intracellular Metabolism

SOKABE, Masahiro
KUNO, Miyuki
MOHRI, Tatsuma
HIRATA, Hiroaki

Professor
Associate Professor
Assistant Professor

Postdoctoral Fellow

Department of Cell Physiology

Division of Membrane Biology

KASAI, Haruo
NEMOTO, Tomomi
TAKAHASHI, Noriko
MATSUZAKI, Masanori
TANAKA, Jun-ichi
NOGUCH]I, Jun
MIYAZAKI, Takashi
KISHIMOTO, Takuya
OGATA, Sho

Professor

Assistant Professor

Assistant Professor

Assistant Professor

Postdoctoral Fellow

Postdoctoral Fellow

Postdoctoral Fellow

Visiting researcher

from other

Graduate student

Universities

Division of Correlative Physiology

OKADA, Yasunobu
SABIROV, Ravshan
KASHIHARA, Yasuhiro
SHIMIZU, Takahiro
TAKAHASHI, Nobuyuki
SUBRAMANYAM, Muthangi, Veere Venkata

SUN, Xin

Professor

Associate Professor
Assistant Professor
Assistant Professor
Assistant Professor
Researcher from abroad

Researcher from abroad

URAMOTO, Hiromi
INOUE, Hana

DUTTA, Amal Kumar
WANG, Haiyan

Postdoctoral Fellow
Postdoctoral Fellow

JSPS Postdoctoral Fellow

Visiting researcher

*Division of Active Transport

TSUKITA, Shoichiro
KAGAWA Tetsushi

HIGASHI, Akifumi

Professor

Associate Professor

Assistant Professor

Department of Information Physiology

Division of Sensory and Cognitive Information

KOMATSU, Hidehiko
ITO, Minami

GODA Naokazu
OGAWA, Tadashi
KOIDA, Kowa

MATSUMOTO, Masayuki

Professor

Associate Professor
Assistant Professor
Assistant Professor

Postdoctoral Fellow

Postdoctoral Fellow

Division of Neural Signaling

IMOTO, Keiji
MIYATA, Mariko
YAMAGATA, Yoko
SATAKE, Shinichiro
INOUE, Tsuyoshi

SASAKI, Sachie

HIGASHIIMA(SHISHIDO), Emiko

Professor

Associate Professor
Assistant Professor
Assistant Professor
Assistant Professor

Postdoctoral Fellow

Guest researcher

*Division of Neurobiology and Behavioral Genetics

*Division of Learning and Memory Research

Department of Integrative Physiology

Division of Sensori-Motor Integration

KAKIGI, Ryusuke
KANEOKE, Yoshiki
INUI, Koji
WATANABE, Shoko
KIDA, Tetsuo
WASAKA, Toshiaki
HASHIMOTO, Akiko
MIKI, Kensaku

Professor

Associate Professor
Assistant Professor
Assistant Professor
Postdoctoral Fellow
Postdoctoral Fellow

Postdoctoral Fellow

Postdoctoral Fellow




WANG, Xiaohong JSPS Postdoctoral Fellow TANABE, Hiroki Assistant Professor
NAKAMURA, Maiko Grqduat.e. student from other TOYODA, Hiroshi Research Expert
o Universities HARADA, Tokiko Postdoctoral Fellow
OKAMOTO, Hidehiko stszrastietie:tudent from other ARAMAKI, Yu Postdoctoral Fellow
TSUIJI, Takeshi Graduate student from other SAITO, Daisuke JST Research Fellow
Universities TANAKA, Satoshi JSPS Research Fellow
MIYANARI, Ai Graduate student from other MAKI, Yoko Graduate student from other

Universities Universities

Graduate student from other
Universities

Division of System Neurophysiology MIYAMOTO, Jun

NAMBU, Atsushi Professor

Department of Developmental Physiology

HATANAKA, Nobuhiko Assistant Professor

Division of Behavioral Development

TACHIBANA, Yoshihisa Assistant Professor

ISA, Tadashi Professor

CHIKEN, Satomi Visiting researcher

SEKI, Kazuhiko Assistant Professor

KITA, Hitoshi Visiting researcher

ENDO, Toshiaki Assistant Professor

*Division of Computational Neuroscience

YOSHIDA, Masatoshi Assistant Professor

KAWATO, Mitsuo Professor

MIYACHI, Mari Research Expert

OSU, Rieko Associate Professor

YAMANE, Itaru Research Expert

Department of Cerebral Research SAKATANI, Tomoya Postdoctoral Fellow

KAGIYAMA, Naoko Postdoctoral Fellow

Division of Cerebral Structure

Postdoctoral Fellow

Professor NISHIMURA, Yukio

SHIGEMOTO, Ryuichi

Graduate student from other
Universities

TAKEI, Tomohiko

MOMIYAMA, Toshihiko Associate Professor

FUKAZAWA, Yugo Assistant Professor

Division of Homeostatic Development

WU, Yue Research Expert

Nabekura, Jun-ichi Professor

SHINOHARA, Yoshiaki Postdoctoral Fellow

JANG, II-Sung Associate Professor

MASUGI(TOKITA), Miwako Postdoctoral Fellow

MAEJIMA, Takashi Assistant Professor

LORINCZ, Andrea JSPS Postdoctoral Fellow
. WATANABE, Miho Postdoctoral Fellow
SUMEGI, Maté, Gergely JSPS Postdoctoral Fellow

KAWAKAMI, Ryosuke

KITAMURA, Akihiko JST Research Fellow

JSPS Research Fellow
MIZOGUCHI, Yoshito

WAKE, Hiroaki

Visiting researcher

Division of Cerebral Circuitry

KAWAGUCHI, Yasuo

Graduate student from other

Professor Universities

Division of Endocrinology and Metabolism

KUBOTA, Yoshiyuki Associate Professor

MINOKOSHI, Yasuhiko Professor

OTSUKA, Takeshi
PUIG, Maria Victria

Assistant Professor

JSPS Postdoctoral Fellow

Division of Cerebral Integration

SADATO, Norihiro
HONDA, Manabu
KANSAKU, Kenji

Professor
Associate Professor

Assistant Professor

SHIUCHLI, Tetsuya
OKAMOTO, Shiki

LEE, Suni

Assistant Professor
Assistant Professor

Postdoctoral Fellow

*Division of Adaptation Development

KABA, Hideto

Professor




Center for Brain Experiment

SHIGEMOTO, Ryuichi
ARII, Tatsuo
TSUJIMOTO, Toru
HIRABAYASHI, Masumi
FURUYA, Sonoko
KATOU, Megumi
KONDO, Hitoshi

Director

Associate Professor
Associate Professor
Associate Professor
Assistant Professor
Research Expert

Postdoctoral Fellow

Section of Cell Signaling

TOMINAGA, Makoto
TOMINAGA, Tomoko
KONNO, Takashi
SHIBASAKI, Koji
INADA, Hitoshi
SOKABE, Takaaki

Department of Bio-Environmental Science

Professor

Associate Professor
Associate Professor
Assistant Professor
Postdoctoral Fellow

Postdoctoral Fellow

KUKITA, Fumio
IWASAKI, Hirohide
KIMURA, Yukiko
NISHINO, Atsuo

SIKAMOTO(NAKAYAMA),
Kiyomi

MURATA, Yoshimichi

NAGAYAMA, Kuniaki
SETOU, Mitsutoshi
MURAKAMI, Masataka
OHASHI, Masato
DANEY, Radostin
UCHIDA, Hitoshi
HAYASAKA, Takahiro
SUGITANI, Shouzou
SHIMMA, Shuichi
KITAYAMA, Atsushi
SHIGEMATSU, Hideki
YASUTA, Hirofumi
NITTA, koji

Assistant Professor
Assistant Professor
Postdoctoral Fellow

JSPS Research Fellow

JSPS Research Fellow

JSPS Research Fellow

Department of Strategic Methodology

Section of Nano-Structure Physiology

Professor

Associate Professor
Associate Professor
Assistant Professor
Research Expert
Research Expert
Research Expert
Research Expert
Research Expert
Research Expert
Research Expert
Research Expert

Postdoctoral Fellow

Center for Experimental Animals

IKENAKA, Kazuhiro
OZAKI, Tsuyoshi
KIMURA, Tohru
ZHANG, Sumin

Director
Associate Professor
Associate Professor

Visiting researcher

Research Center for Computational Science

KATAOKA, Masanori

Assistant Professor

ITO, Junya JSPS Research Fellow MANDADI, Sravan JSPS Postdoctoral Fellow
MORIYAMA, Tomok Graduat tudent fr th
OKAZAKI RESEARCH FACILITIES (Sectors O ersitis o ol
cooperative with National Institute for Physiological
Sciences) TOGASHI, Kazuya Graduate student from other
Universities
‘ Okazaki Institute for Integrative Bioscience ‘ HIGASHI, Tomohiro Graduate student from other
Department of Development, Differentiation and Regeneration Universities
Section of Developmental Neurophysiology MURAYAMA, Namie Graduate student from other
Universities
OKAMURA, Yasushi Professor
MIMURA, Akihumi Graduate student from other
HIGASHIJIMA, Shin-ichi Associate Professor Universities

Permanent Tenure 2005.5

Asterisk(*) denotes adjunct divisions.
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Professor: KUBO, Yoshihiro, MD, PhD

1985 Graduated from University of Tokyo, Faculty of Medicine. 1989
Completed the doctoral course in Medical Science, University of Tokyo. 1989-
2000 Researcher, Tokyo Metropolitan Institute for Neuroscience. (1991-1993:
Post-doc, University of California, San Francisco). 2000 Professor, Tokyo
Medical and Dental University Graduate School of Medicine. 2003 Professor,
NIPS.

Specialty: Biophysics, Neurobiology
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Associate Professor: TATEYAMA, Michihiro, PhD
1990 Graduated from University of Tokyo, Faculty of Pharmacology. 1995
Completed the doctoral course in Pharmacology, University of Tokyo.
1995-2000 Assistant Professor, Juntendo University School of Medicine.
2000-2002 Research Fellow, Columbia University. 2002-2004 Research

Fellow, CREST. 2004 Associate Professor, NIPS.
Specialty: Pharmacology, Physiology
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Assistant Professor: NAKAJO, Koichi, PhD
1997 Graduated from University of Tokyo, College of Arts and Sciences.
2002 Completed the doctoral course in Life Science, University of Tokyo
Graduate School of Arts and Sciences. 2002 Inoue Research Fellow. 2004

Research Fellow, NIPS. 2005 Assistant Professor, NIPS
Specialty: Molecular and Cellular Physiology
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JSPS Research Fellow: FUIIWARA, Yuichiro, MD, PhD
2001 Graduated from Hiroshima University, Faculty of Medicine. 2004
Completed the doctoral course in Medical Science, Tokyo Medical and
Dental University. 2004 JSPS Research Fellow.

Specialty: General Physiology
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Research works

Ion channels, receptors and G proteins play critical roles for the
excitability and its regulation of neurons. We focus on these
molecules which enable brain function. From the biophysical point
of view, we study structure-function relationships, regulation
mechanisms and dynamic structural rearrangements of ion channels
and receptors. We also plan to study the functional significance of
specific features of ion channels and receptors in the brain function by
making knock-in mice and by studying their abnormalities in the
synaptic transmission and whole animal behavior.

Specific themes of research projects currently running are as
follows.

(1) Structure-function relationship of inwardly rectifying K channels.
(2) Molecular mechanisms and functional significance of the
Ca?"/Gd*" sensing function of metabotropic glutamate receptor.
(3) Analysis of the dynamic structural rearrangements of ion
channels and receptors by FRET measurement under evanescent
field illumination.

(4) Molecular mechanisms of the regulation of m- channel function
by muscarinic stimulation.

(5) Expression density dependent changes of the pore properties of
ATP receptor channel, P2X,.

(6) Cell biological analysis of a novel large GTP binding protein,
mOPA, which causes fragmentation of mitochondria.

cDNA cloning and functional analysis of RGS family, regulators
of G protein signaling

Purification of ATP receptor channel protein towards structural

™

®)
analysis.

)

Functional analysis of the regulation of G protein coupled
inwardly rectifying K channel by phosphorylation.
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¥k,
Fig. 1. Comparison of the structure of voltage-gated K channel and the

inward rectifier K channel. (Kubo et al., Nature 1993)
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Fig. 2. Ligand-induced dynamic rearrangement of the intracellular dimeric
conformation of metabotropic glutamate receptor. (Tateyama et al., Nature
Structural & Molecular Biology, 2004)
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Fig. 3. Different roles of PIP, and PKC during muscarinic inhibition of

KCNQ/M channels. (Nakajo and Kubo, in preparation)
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Fig. 4. Changes of the channel pore properties of ATP receptor channel
P2X, depending on the open channel density. (Fujiwara and Kubo., J.
Physiol. 2004)
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Fig. 5. mOPAI protein localizes at mitochondria, and causes fragmentation of mitochondria. (Misaka et al., J. Biol. Chem., 2002)
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Professor: IKENAKA, Kazuhiro, PhD
1975 Graduated from Faculty of Science, Osaka University. 1980
Graduated from doctoral course at Osaka University, PhD. 1980 Instructor
at Institute for Protein Research, Osaka University. 1991 Associate
Professor at Institute for protein Research, Osaka University. 1992
Professor, NIPS.
Specialty: Molecular Neurobiology

Bh#dz N B W =
i) LK PR 2R () K2 o B 22 F 20 B
ELEET, Bt W LRPES
ERBh T, AR, KE— AT 2 AH LYY —
TR, R E R K ) i A
T, Rk 1543 A B EE,
BRI AT,

Associate Professor: ONO, Katsuhiko, PhD

1980 Graduated from Faculty of Science, Okayama University. 1982
Graduated from master course at Okayama University. 1988 PhD from
Okayama University Medical School. 1982 Research Associate at Okayama
University Medical School, 1993 Assistant professor at Okayama
University Medical School. 1995 Associate professor at Shimane Medical
University. 2003 Associate professor at NIPS.

Specialty: Neural Development
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Associate Professor: HITOSHI, Seiji, MD, PhD

1988 Graduated from Faculty of Medicine, University of Tokyo. MD. 1993
Board-certified neurologist by Japanese Society for Neurology. 1997 PhD
from Graduate School of Medicine, University of Tokyo. 1997 Special
Postdoctoral Researcher at the Institute of Physical and Chemical Research
(RIKEN). 1999 Postdoctoral Fellow at University of Toronto. 2003
Assistant Professor at University of Tokyo. 2003 Associate Professor at
NIPS.

Specialty: Developmental Neurobiology, Neurology
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Assistant Professor: TAKEBAYASHI, Hirohide, MD, PhD
1995 Graduated from Kyoto University, Faculty of Medicine. 1999
Graduated from the doctoral course at Kyoto University, MD. 2001 JSPS
Research Fellow, 2002 Research Associate, NIPS.
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Assistant Professor: TANAKA, Kenji, MD, PhD
1997 Graduated from Keio University, School of Medicine. 1997-1999
Resident in Department of Neuropsychiatry, Keio University, School of
Medicine. 2003 Completed the doctoral course in Keio University. 2003
Research Associate, NIPS. 2004 Assistant Professor, NIPS.
Specialty: Neurochemistry, Biological psychiatry
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Research Fellow: ISHII, Akihiro, PhD
1999 Graduated from Okayama University of science, Faculty of Science.
2001 Completed the master course in biochemistry, Okayama University of
science. 2004 Completed the doctoral course in Life Science, the Graduate
University for Advanced Studies.
Speciality: Biochemistry, Molecular Neurobiology
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JSPS Postdoctoral Fellow: DING, Lei, MD, PhD
1990 Graduated from DaLian Medical University ,China. 2003 Completed
doctoral course in medicine at the Hokkaido University. 2003 Research
Fellow, NIPS. 2004 JSPS Postdoctoral Fellow.
Specialty: Neural Development and Neuroanatomy
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Research works

During the course of formation of the mammalian central
nervous system, neuroepithelial cells differentiate into various
kinds of cells to make a fine three-dimensional network. Our goal
is to understand genetic control over these processes. As a first
step, we have cloned several genes that are specifically expressed
in a certain type of brain cells and are investigating their role on
cell fate determination. Neural cells are known to leave the
ventricular zone after their commitment, and migrate towards
destinations. While radial neuronal migration has been studied
extensively in the developing cerebral and cerebellar cortices,

mechanisms underlining tangential migration of neuronal and

glial progenitors remains unclear. We are employing in ovo or in
utero electroporation method to introduce exogenous genes in
developing central nervous system, and studying mode and
mechanisms of neural cell migration.

We are making use of hereditary mutant mice that exhibit
abnormal development of the nervous system. We also use in situ
hybridization and immunohistochemical technique to study cell
lineages during development of the nervous system.

Neural stem cells, which are ultimate lineage precursors to all
neurons and glia in the mammalian brain, are present not only in
embryonic but also in adult brains, and contribute to adult
neurogenesis. We are investigating molecular mechanisms underlying
the generation, proliferation, maintenance, differentiation, and
senescence of the neural stem cells, which will clarify their in vivo
kinetics and function.

An automated system to analyze N-linked sugar chains was
developed to study their biological roles during development and
tumorigenesis.

New retroviral vectors are also constructed for efficient gene

delivery, which will be used for cancer gene therapy.

ALEAIAILRIZEDIYIRBRRBANDEGEFEANEDHEILIO
DAILARGZ—D DT EHERDH 1000 EIZZHEIENTE-DT,

CNETIRIRBRMAITEAL, BKITE =TI ADNER =&
A, EIKEBEFEASATOAIEN S h oz, FREMALIADA
IVARRMIRETRY .

In Utero Gene Transfer Systems to the Embryonic Mouse Brains

A) We established retrovirus producer cell lines that enable us to generate
high titer viruses. The retrovirus carrying lacZ gene was injected into an
embryonic mouse brain in utero. The mouse was analyzed at adult stage.
Numerous infected cells were observed throughout the brain.
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B) In utero electroporation was carried out for plasmid DNA transfer. Green
fluorescent protein (GFP) expression vector was injected into lateral
ventricle and electroporated in utero. The cells in the restricted region were
observed to express GFP

C)

C) AVITURAYArOHEE &) AUYTTUROY A EIERMEEAET pMN KA, Olig2 FBZF® in situ hybridization [Z&Y, T REE
12 BERIERID pMN FASUNEREBINTIVD, FR) BEFOF)ITTUFOY A MIERMEE, GFP () £X—A—HAED 04(FF) TEZH
ENTWS, B) STUVERET AT TUROY A BRITERDOTEZMBIIL, STYVEBBRLTOSEEAF VI TorOY A FE) B RES
ns,

C) Oligodendrocyte Development(Left) pMN domain which is the site of oligodendrogenesis Expression of Olig2 gene in embryonic day 12 spinal cord. Olig2
(purple) is expressed ventral ventricular zone called pMN domain.(Middle) Migrating oligodendrocyte progenitor Oligodendrocyte progenitor is double-stained
by anti-GFP antibody (green) and O4 antibody (red). O4 is an oligodendrocyte lineage specific marker(Right) Myelinating oligodendrocyte Mature
oligodendrocyte (green) is observed with extending processes toward several axons.
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Professor: SOKABE, Masahiro, PhD

1973 Graduated from Osaka University, Faculty of Engineering Siences.
1975 Completed a master course in Physics, Osaka University. 1975
Research Associate, Osaka University, Faculty of Human Sciences. 1985
Lecturer. 1987 Associate Professor. 1992 Professor, Nagoya University
School of Medicine, Department of Physiology. 1999 Professor, Nagoya
University Graduate School of Medicine, Department of Cell Science. 2003
Adjunct Professor, NIPS.

Speciality: Ion Channel and Cell Biophysics, Neuroscience
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Associate Professor: KUNO, Miyuki, PhD

1979 Graduated from Osaka City University School of Medicine. 1981
Research Associate, Osaka City University. 1984 PhD degree in Medicine,
Osaka City University. 1986 Lecturer. 1992 Associate Professor. 2000
Associate Professor, Osaka City University Graduate School of Medicine,
Department of Molecular and Cellular Physiology. 2004 Adjunct Associate
Professor, NIPS.

Speciality: Ion Channel and Cell Physiology

By + E F 2 B
HOR T3 R R FBeie & P T e RS
TIRE T, B L, AFU T — R K
R X AWEIET, ~ AT IR, BV
THN=T RET —C AL %R E %
O SE4 A DBk,

' HLI N, AR B,

n

Assistant Professor: MOHRI, Tatsuma, PhD

1978 Graduated from Yamaguchi University. 1981 Completed a master
course in Physics, Kanazawa University. 1991 Completed a doctoral course
in Life Chemistry, Tokyo Institute of Technology. 1991 Jean and Katsuma
Dan Fellow, Hopkins Marine Station Stanford University. 1991
Postdoctoral Associate and 1993 Research Associate, University of Miami
School of Medicine. 1995 Postdoctoral Researcher, University of California
Davis. 1996 Research Associate, NIPS.

Specialty: Cell Biology, Cell Physiology
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Research Fellow: HIRATA, Hiroaki, PhD
1998 Graduated from Tohoku University, Faculty of Science. 2000
Completed a master course in Physics, Tohoku University. 2003 Completed
a doctoral course in Physics, Tohoku University. May 2003 Research
Fellow, JST. Nov 2003 Research Fellow, NIPS.
Specialty: Cell Biophysics
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Research works

Cell signaling that generates proper cell responses to various
stimuli is the essence of life. To understand its mechanism is one
of the goals of life sciences. This division is aiming to elucidate the
spatio-temporal regulation mechanisms underlying cell signaling,
focusing on the dynamics of ion channels, cytoskeletons, and
adhesion molecules by use of electrophysiological and advanced
imaging techniques.

The subjects of research are,

(1) Cell signaling in response to mechanical stimuli:

Virtually every cell can properly respond to mechanical stimuli,
e.g., electrical responses in the inner ear hair cells and cutaneous
mechanoreceptors, disuse atrophy in muscle and bone under
microgravity, or shear stress induced NO production in endothelial
cells. However, its molecular mechanisms are largely unknown
due to the ambiguity of the mechanotransduction process in cells.
We therefore focus on SA channels and the cytoskeleton/focal
adhesion complex as representative cell mechanosensors and
their through the

development of innovative light microscopy and micro mechanical

investigate roles in mechanosignaling
manipulation of the cell (Fig.1). A typical subject is stretch-
induced shape remodeling, where endothelial cells align their long
axis perpendicular to the stretch axis. This response includes many
intriguing functions, such as sensation of force direction and
spatio-temporal integration of dynamics of stress fibers and focal
adhesions during their rearrangement (Fig.2).

(2) Intracellular Ca** signaling:

When various mechanical stimuli, such as have induced by cell-
cell interaction or stimuli induced by biological activators such as
hormones, are given to a cell, the cell exhibits intracellular Ca**
changes in response to them. The Ca®" changes are modulated and
processed on to the next signal pathways, leading to various

significant cell functions. The process called intracellular Ca**

signaling is one of the most significant and major signal
transduction mechanisms in cells of almost all organisms. We use
Ca®* and Na' imaging techniques, and electrophysiological
methods to perform our experiments in addition to cellular
manipulations such as microinjection of materials into cells. We
presently focus on the Ca*" signaling in stretched-induced or
migrating cells to investigate the mechanisms aforementioned in
(1). We also investigate the mechanisms of fertilization and oocyte
maturation in mammals through the study of the Ca**
oscillations and Ca" increase.

(3) Proton signaling:

Hydrogen ion (proton, H") is an important signaling ion that
determines pH and participates in a variety of biological
responses, for instance bone remodeling, natural immunity, and
pain sensation. H'-transferring molecules at the plasma membrane
serve to regulate the pH environment dynamically. Voltage-gated
H" channels function as sensitive pH monitors and acid-secreting
apparatuses, and have been cast as a key player in the processes of
H" signaling. The primary goal of this study is employing H"
channels to elucidate the mechanisms underlying H" mobilization
linked with cellular functions.

Application of mechanical stresses onto focal
adhesion via actin stress fibers
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Fig.1: Diagram for mechanical stimulation of focal adhesions through
stress fibers. Left: A fibronectin-coated glass bead connected to the basal
focal adhesions via stress fibers. By displacing the bead, we can apply
localized mechanical stimuli onto focal adhesions, while recording the
surface dynamics of intracellular calcium and integrin by near field
microscopy. Right: Projected side views of focal adhesions (top, green
spots), stress fibers (middle, red strands), and their superimposition (bottom)
in an endothelial cell.




Stretch-induced shape remodeling in endothelial cells
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Fig.2: Stretch-induced shape remodeling. Left: When subjected to uniaxial
cyclic stretch, endothelial cells cultured on an elastic silicone membrane
change their shape from cobble stone-like to spindle-like by aligning their
long axis perpendicular to the stretch axis. Right: Dynamic rearrangement of
focal adhesions (green spots) and stress fibers (orange strands) before (top)
and after (bottom) remodeling.
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Professor: KASAI, Haruo, MD, PhD
1981 Graduated from the University of Tokyo, Faculty of Medicine. 1985
Completed doctoral course in Medicine at the University of Tokyo. 1988
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Specialty: Cell Physiology and Neurophysiology
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Assistant Professor: NEMOTO, Tomomi, PhD
1991 Graduated from the University of Tokyo, Faculty of Science. 1996
Completed the doctoral course in applied physics at Tokyo Institute of
Technology, Graduate School of Science and Engineering. 1996 Research
Fellow of RIKEN. 1997 Research Fellow of the University of Tokyo. 1999
Assistant Professor, NIPS.
Specialty: Cell Physiology and Biophysics
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Assistant Professor: TAKAHASHI, Noriko, MD, PhD
1992 Graduated from the University of Tokyo, Faculty of Medicine. 1994
Clinical Fellow of Internal medicine at the University of Tokyo. 1998
Completed doctoral course in medicine at the University of Tokyo. 1998
JSPS Research Fellow . 2000 Research Associate, NIPS.
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Assistant Professor: MATSUZAKI, Masanori, PhD
1994 Graduated from the University of Tokyo, Faculty of Science. 2001
Completed the doctoral course in Medicine at the University of Tokyo. 2002
Assistant Professor, NIPS.
Specialty: Neuroscience
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Research works

We have developed new approaches, based on two-photon
excitation microscopy, to the study of neurons and secretory cells.
The application of these approaches has provided important insight

into

1. the structure-function relations of central synapses and
2. the mechanisms of exocytosis in both neurons and secretory

glands such as pancreatic islets and acini.

By further exploring the possible combination of two-photon
excitation microscopy and novel caged compounds, patch-clamp
methods, and molecular biological techniques, this laboratory aims
to elucidate the molecular and cellular basis of synaptic and

secretory cell function (Figs. 1-4).
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Figure 1. Two-photon excitation microscope

Using infrared femto-second laser, two-photon excitation of molecules can
be elicited by simultaneous absorption of two photons (a) at the focal point
of an objective lens (b). Two-photon excitation imaging has deep tissue
penetration, little out-of-focal light absorption and least phototoxic effects.
Thus, it is most suitable for investigating molecular and cellular events
within thick intact tissues. In addition, it allows simultaneous multi-color
imaging and fluorescence correlation measurement. We have shown that
such measurement can resolve exocytotic fusion events at nanometer
resolution in the islet of Langerhans (Science 297(2002)1349).
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Figure 3. Sequential exocytosis

The deep tissue penetration of two-photon excitation imaging has revealed

sequential progression of exocytosis deep into the cysosol in exocrine glands
(Nature Cell. Biol. 3 (2001) 253).
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Figure 2. Structure-function relationship of dendritic spines

We have established the methodolgy that enables focal application of
glutamate using the two-photon excitation microscope, and revealed that
glutamate sensivity is highly correalted with spine head volume in cerebral
cortex (Nature Neurosci. 4(2001)1086). The strucure-function relationship
suggests that memory is stored as a structural form in the cortical neuronal
networks.

Time constants of exocytosis
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Figure 4. Diversity in the rate of exocytosis

The rates of exocytosis exhibit marked diversity among different cell and
vesicle types. This diversity is physiologically relevant and reflects the
existence of various fusion-ready states of secretory vesicles at the plasma
membrane (Trends Neurosci. 22 (1999) 88).
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Professor: OKADA, Yasunobu, MD, PhD
1970 Graduated from Kyoto University, Faculty of Medicine. 1974
Instructor and 1981 Assistant Professor, Kyoto University, Faculty of
Medicine. 1992 Professor, NIPS.
Speciality: Molecular and Cellular Physiology
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Associate Professor: SABIROYV, Ravshan, PhD
1980 Graduated from Tashkent State University, Graduated from Chemistry.
1986 Completed the in Biophysics, Institute of
Biochemistry, Uzbek Academy of Sciences. 1987 Associate Professor,
Physiology and Biophysics, Uzbek Academy of Sciences. 1999 Associate
Professor, NIPS.
Speciality: Biophysics and Cell Physiology
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Assistant Professor: KASHIHARA, Yasuhiro, PhD

1976 Graduated from Toyama University, Faculty of Science. 1983
Completed the doctoral course in Science, Kyushu University. 1983
Research Associate, NIPS.
Speciality: Neurobiology
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Assistant Professor: SHIMIZU, Takahiro, PhD
1995 Graduated from Toyama Medical and Pharmaceutical University,
Faculty of Pharmaceutical Sciences. 2000 Completed the doctoral course in
Life Science, the Graduate University for Advanced Studies. 2000 Research
Fellow, NIPS. Apr 2002 JSPS Postdoctoral Fellow. Jul 2002 Research
Associate, NIPS.
Speciality: Cell Physiology
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Assistant Professor:  TAKAHASHI, Nobuyuki, PhD
1993 Graduated from Kyoto University, Faculty of Agriculture. 1999
Completed the doctoral course in Medicine, Kyoto University. Apr 1999
AIST Research Fellow. Oct 1999 BRAIN Research Fellow. Dec 2002
Research Associate, NIPS.
Speciality: Cell Biology
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MEXT Postdoctoral Fellow: URAMOTO, Hiromi
1990 Graduated from Japan women's University, Department of Food and
Nutrition. 2002 Left the doctoral course in Life Science, the Graduate
University for Advanced Studies. Nov 2002 JST Research Fellow. Apr 2004
MEXT Postdoctoral Fellow.
Speciality: Cell Physiology

MEE B 3

N PN = e I PNE 7 e s
ZERHME LIRE T, MRAFE R RFAE
MRl ERHE LR RE T, B L, B
FEATR BRSO JE B2 T, TERL164E
10 A 58Uk,

R AR E,

Research Fellow: INOUE, Hana, PhD
1997 Graduated from Waseda University, Faculty of Education. 1999
Completed the master course in Science and Engineering, Waseda
University. 2003 Completed the doctoral course in Life Science, the
Graduate University for Advanced Studies. 2003 JST Research Fellow. Oct

2004 Research Fellow, NIPS.
Speciality: Cell Physiology
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JSPS Postdoctoral Fellow: DUTTA, Amal Kumar, PhD
1991 Graduated from Rajshahi University, Faculty of Medicine and
Surgery. 2003 Completed the doctoral course in Life Science, the Graduate
University for Advanced Studies. Apr 2003 MEXT Postdoctoral Fellow.
Apr 2004 JSPS Postdoctoral Fellow.

Speciality: Cell Physiology
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All of the cell functions are performed or supported by
operation of channels (ion and water channels) and transporters
(carriers and pumps) located on the membrane. The objectives of
our division work are to elucidate molecular mechanisms of
most general cell activities, such as volume regulation,
absorption/secretion and environmental signal reception, to clarify
roles of channels, transporters and receptors in these fundamental
functions from the viewpoint of integrative biology, and to throw
the light on the relationship between these malfunctions and
diseases or cell death, as well as to study the multifunctionality of
channel and transporter during cell functions or malfunctions.

The main subjects of our current research are as follows:

(1) "Molecular mechanisms of cell volume regulation and their
physiological roles": Most cells regulate their cell volume even
under anisotonic conditions. In the volume regulation mechanisms,
a number of channels, transporters and receptors are involved
(Fig.1).

We are investigating to identify volume-regulatory membrane
machineries, including the volume-sensitive anion channel, and to
clarify their physiological roles.

(2) "Induction mechanisms of apoptotic, necrotic and ischemic
cell death": Dysfunction of cell volume regulation is associated
with necrotic and apoptotic cell death (Fig. 2) which is coupled to
persistent swelling (necrotic volume increase: NVI) and shrinkage
(apoptotic volume decrease: AVD). Our aim is to pioneer the new
field of ‘PHYSIOLOGY OF CELL DEATH’ through elucidation
of the mechanisms of cell volume regulation and their dysfunction.
We are attempting to focus our studies on the mechanisms of
ischemic cell death of brain neurons and cardiac myocytes.

(3) "Molecular mechanisms of biosensor channel functions”:
Channels are multifunctional proteins involved not only in electric
signal generation and ion transport but also in sensing the
environmental factors or stress. We aim at elucidating molecular
mechanisms of volume- and stress-sensing functions of anion and
ATP channels.

(4) "Mechanisms of secretion and absorption in gastrointestinal
cells": Activities of channels and transporters are prerequisites to
functions in solute-absorbing enterocytes, Cl'-secreting enterocytes,
gastric acid-secreting parietal cells, insulin-secreting 3 cells, and so
on. We are investigating the roles of channels and transporter in these

mechanisms.
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Fig. 1 Molecular mechanism of the regulatory volume decrease (RVD).
[after Okada et al. 2001, J. Physiol. 532, 3-16]
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Fig. 2 Roles of channels and transporters in the induction of apoptotic
volume decrease (AVD) and apoptotic cell death as well as in that of
necrotic volume increase (NVI) and necrotic cell death. [after Okada et al.
2004, Pfliigers Arch. 448, 287-295]
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Fig. 3 Stress-sensing, ATP-releasing maxi-anion channel in cardiomyocytes.
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Professor: TSUKITA, Shoichiro, MD, PhD
1977 Graduated from University of Tokyo, Faculty of Medicine. 1981
Completed the doctoral course in Medicine, University of Tokyo. 1981 Lecturer,
University of Tokyo, Faculty of Medicine. 1985 Director, Tokyo Metropolitan
Institute of Medical Science. 1989 Professor, NIPS. 1994 Professor, Kyoto
University, Faculty of Medicine. 2002 Concurrent Professor NIPS.
Speciality: Cell Biology
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Associate Professor: KAGAWA, Tetsushi, PhD
1987 Graduated from Osaka University Faculty of Science. 1992 Graduated
from the doctoral course at Osaka University, PhD. 1993 Research Fellow,
NIPS. 1994 Research Associate, NIPS. 1996-1998 Research Associate, the
Salk Institute for Biological Studies. 2002 Associate Professor, IMEG,
Kumamoto University. 2003 Adjunct Associate Professor, NIPS.
Speciality: Molecular Neurobiology
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Assistant Professor: HIGASHI, Akifumi, PhD
1968 Graduated from Tohoku University, Faculty of Science. 1973
Completed the doctoral course in Science, the University of Tokyo. 1975
Research Associate in Physiology, the University of Tokyo, Faculty of
Medicine. 1977 Research Associate, NIPS.
Speciality: Neurophysiology, Neurochemistry
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Research works

In this division, we are trying to clarify how cell-cell adhesion
signals are transmitted to the nucleus and how these signals
regulate the cell proliferation and differentiation in general. These
studies are important for better understanding the molecular
mechanism not only behind the development of multi-cellular
organisms but also behind the tumorigenesis and metastasis of
cancer cells.

First, we developed an isolation procedure for adherens
junctions, where cadherins work as major cell adhesion molecules,
and using this fraction we identified and examined several novel
adherens junction proteins. Interestingly, many of these proteins
have been shown to function as tumor suppressors, suggesting
that the studies along this line will clarify the relationship between
the cell-cell adhesion signals and the regulation of cell
proliferation and differentiation.

Second, we noticed that tight junctions are also enriched in the
above fraction, and using this fraction we successfully identified
two distinct types of adhesion molecules, occludin and claudin,
which work at tight junctions. These studies will open a new way
to analyze the molecular mechanism behind the compart-

mentalization in multi-cellular organisms in general.
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Professor: KOMATSU, Hidehiko, PhD
1982 Completed the doctoral course in Osaka University. 1982-1988
Hirosaki University. 1985-1988 National Eye Institute, U.S.A. 1988-1995
Electrotechnical Laboratory. 1995 Professor, NIPS.
Speciality: Neurophysiology
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Associate Professor: ITO, Minami, PhD
1989 Completed the doctoral course in Osaka University. 1989-1994 Riken
Institute. 1994-1998 Rockefeller University. 1998 Associate Professor,
NIPS.
Speciality: Neurophysiology
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Assistant Professor: GODA, Naokazu, PhD
1998 Completed the doctoral course in Kyoto University.1998-2003 ATR.
2003 Research Associate, NIPS.
Speciality: Visual Psychophysics
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Assistant Professor: OGAWA, Tadashi, PhD
1992 Completed the master course in Osaka University. 1998 received Ph.D.
from Osaka University. 1992-1998 Communications Research Laboratory.
1998 Research Associate, NIPS.
Speciality: Control Engineering
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Research Fellow: KOIDA, Kowa, PhD
2000 Completed the doctoral course in Tokyo Institute of Technology. 2000
Research Fellow, NIPS.
Speciality: Visual Psychophysics
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Research Fellow: MATSUMOTO, Masayuki, PhD
2005 Completed the doctoral course in the Graduate University for
Advanced Studies. 2005 Research Fellow, NIPS.
Speciality: Neurophysiology
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Research works

The main purpose of this division is to study the neural mechanisms
of visual perception. The human visual system is a complicated
parallel and distributed system where several neural structures play
different roles, but are still able to generate a unified and integrated
precept of the outer world. This system also has sophisticated
mechanisms that enable reconstruction of three-dimensional structures
from two-dimensional retinal images. To understand the neural
substrates of these abilities in our visual system, we are recording
neuronal activities from the primary visual cortex and extrastriate
visual areas. We are analyzing the stimulus selectivity of neurons to
determine the representation of various kinds of visual features, such
as color, motion, shape and depth. We are also studying the dynamics
of visual information processing in the cortex by analyzing the
temporal pattern of neural activities. In addition, to explore the ways
in which various visual features contribute to visual perception,

psychophysical experiments are conducted in this laboratory.
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Some neurons in the primary visual cortex (V1) of the monkey code
information of the brightness of the surface on the receptive field. The
activity of this neuron varied with the change in the luminance of the surface
as well as the change in the luminance of the surrounding region. The
activities of this neuron seem to parallel the perceived brightness of the
surface. Different colors represent different luminance of the surround while
the luminance of the surface is constant.
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Stimulus selectivity of a monkey V2 neuron to angle stimuli. Top left: angle
stimuli were made of a combination of two straight half lines directed
toward one of 12 directions. Top right: responses of a V2 neuron to the
angle stimulus set. Response amplitude is represented as the diameter of
disks. Many V2 neurons exhibited selective responses to particular angles. It
is suggested that V2 is the first step to extract information of angles
embedded within the contour of objects as shown schematically at the
bottom.
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Professor: IMOTO, Keiji, MD, PhD
Graduated from Kyoto University Faculty of Medicine. Medical Staff, National
Utano Hospital. Instructor, Lecturer, and Associate Professor, Kyoto University
Faculty of Medicine. Research Associate, Max-Planck-Institut fiir medizinische
Forschung. 1995 Professor, NIPS.
Specialty: Molecular and cellular neurophysiology
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Associate Professor: MIYATA, Mariko, MD, PhD
Graduated from Tokyo Women's Medical University Graduate School.
Research Scientist in Frontier Research System, RIKEN. Research
associate in Tokyo Women's Medical University. 2002 Associate Professor,
NIPS.

Specialty: Neurophysiology
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Assistant Professor: YAMAGATA, Yoko, MD, PhD
Graduated from Kyoto University Graduate School of Medicine. Research
Associate, Kyoto University Faculty of Medicine. Postdoctoral Fellow, The
Rockefeller University. 1991 Research Associate, NIPS.

Specialty: Biochemistry, Neurochemistry
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Assistant Professor: SATAKE, Shinichiro, PhD
Graduated from Nagoya University Graduate School of Science.
Postdoctoral Fellow of Mitsubishi Kagaku Institute of Life Science,
Research Fellow of CREST (JST). 2002 Research Associate, NIPS.
Specialty: Neurophysiology, Neurochemistry
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Assistant Professor:  INOUE, Tsuyoshi, PhD

Graduated from University of Tokyo Graduate School of Pharmaceutical
Sciences. Postdoctoral Fellow of Case Western Reserve University. 2003
Research Fellow, NIPS. 2003 Research Associate, NIPS.

Specialty: Neurophysiology
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Research Fellow: SASAKI, Sachie, PhD
Graduated from the Graduate University for Advanced Studies. 2004

Research Fellow, NIPS.
Specialty: Neurophysiology
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Research works

Our main interest lies in elucidation of the mechanism of
transduction and integration of neural information in the nervous
system. More specifically, we are trying to understand the basic
properties of neural information processing between neurons or
among a group of neurons constituting a local network. We are also
interested in the pathophysiological mechanism how a single gene
mutation leads to a symptom (such as ataxia and epilepsy),
particularly in Ca®* channel mutant mice. Additionally, we have
recently started to make a computational approach, incorporating
computer-based neurons into brain slice measurements, together with
computational simulation of network functions (Fig.1). The following
are currently ongoing major projects.

(1) Molecular biological analysis of voltage-gated calcium
channels and functional studies of their-associated neurological
disorders. Recently, mutations of the voltage-gated calcium
channels were found to be associated with neurological disorders
of human and mice, which include cerebellar ataxia and some
forms of seizure disorders. We study the relation how a single
mutation causes neurological manifestations, mainly using brain slice
preparations (Fig 2).

(2) Integration of sensory inputs in the thalamus. Recent studies
revealed the mechanism of processing the sensory information at
the peripheral nerves and the spinal cord, little is known about the
operational mechanisms in the thalamus.

We have identified PLCB4, which is abundantly expressed in the
thalamus, as a key molecule for inflammatory pains. Currently we
analyze a model mice lacking the PLCP4, gene, and try to
understand the role of thalamic neurons in the sensory processing
system.

(3) Interaction between heterologous synapses. The synapses,
which mediate information between neurons, can be classified into
two types; excitatory and inhibitory. Although, in principle, the
direction of information in the synapse is uni-directional, recent
studies showed that synaptic transmission can be retrograde or
heterosynaptic. We found that the excitatory neurotransmitters
released from climbing fiber terminals (projecting to cerebellar
Purkinje cells from the inferior olive in the brain stem) suppress
the inhibitory synaptic transmission from basket cells to Purkinje
cells (dis-inhibition). Combination of excitatory input and
suppression of inhibitory input seems a refined mechanism to
enhance the cerebellar output. We are trying to elucidate the
molecular mechanism and physiological significance of the

interesting phenomenon.
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Figure 2. Firing pattern of the cerebellar Purkinje cells.

A normal Purkinje cells exhibits a bursting pattern of action potential
generation (left), but a Purkunje cells from an ataxic rolling mice shows
only an abortive pattern of firing (right).
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Professor: KAKIGI, Ryusuke, MD, PhD
1978 Graduated from Kyusyu University, Faculty of Medicine. 1981 Clinical
Associate, Department of Internal Medicine, Saga Medical School. 1983-1985
Research Fellow, The National Hospital for Nervous Diseases, University of
London. 1992 Assistant Professor, Department of Internal Medicine Saga
Medical School. 1993 Professor, NIPS.
Speciality: Neurophysiology
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Associate Professor: KANEOKE, Yoshiki, MD, PhD
1984 Graduated from Nagoya University, Faculty of Medicine. 1992
Completed the doctoral course in Neurology, Nagoya University, 1992-1995
Research Fellow & Assistant Professor, Department of Neurology, Emory
University, U.S.A. 1995 Associate Professor, NIPS.
Speciality: Neurology, Neurophysiology
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Assistant Professor:  INUI, Koji, MD, PhD
1989 Graduated from Saga Medical School, Faculty of Medicine.
1994 Completed the doctoral course in Psychiatry, Mie University.
1994 Assistant Professor, Department of Psychiatry, Mie Univertsity.
2000 Research fellow, 2001 Research Associate, NIPS.
Speciality: Neurophysiology, Psychiatry

By = ¥ EB T
R ERRFEFI A, AR FER

KA MBI R AR 2 HBE T,

(), BRI GeRT I i 5E B %

T, PR TAE9 A DB ELRE,

R AR A B AR N,

Assistant Professor: WATANABE, Shoko, MD, PhD
1992 Graduated from Saga Medical School. 1999 Completed the doctoral
course in Life Science, the Graduate University for Advanced Studies.
1999 Research Associate, NIPS.
Speciality: Neurophysiology, Neurology
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Research Fellow: KIDA, Tetsuo, PhD
2000 Graduated from School of Health and Physical Education, University
of Tsukuba, 2004 Completed the doctoral course in Health and Sports
Sciences, University of Tsukuba, 2005 Research Fellow, NIPS
Speciality: Exercise Physiology, Neurophysiology

B (HARFH7A—7L)

AW E
AN [ B R AR 20 2R 25, I AWFSE
KRFFERFAMB LR LIRE T, &
Fi L, AARFIHRMS NI EZR T
TRk 164512 H ZBiE,
B AR A E

ot

JSF Research Fellow: MIKI, Kensaku, MD, PhD
2000 Graduated form Hamamatsu University School of Medicine, 2004
Completed doctoral course in Life Science, the Graduate University of
Advanced Studies. 2004 JSPS Research Fellow. 2004 JSF Research Fellow.
Speciality: Neurophysiology
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JSF Research Fellow: WASAKA, Toshiaki, PhD
1997 Graduated from Faculty of Integrated Arts and Sciences, The
University of Tokushima, 1999 Graduated from Master course in Human
and Natural Environment Sciences, The University of Tokushima, 2004
Graduated from Doctoral course in Health and Sports Sciences, University
of Tsukuba, 2004 Research Fellow, NIPS.
Speciality: Exercise physiology, Neurophysilogy
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JSPS Postdoctoral Fellow: WANG Xiaohong, MD, PhD
1993 Graduated from China Medical Univeristy, 2000 Graduated from
Master Course in Neurology, China Medical Univerisity, 2004 Completed
the doctoral course in Life Science, the Graduate University for Advanced
Studies.2004 Research Fellow, NIPS. 2004 JSPS Postdoctoral Fellow.
Speciality: Neurology, Neurophysilogy
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Research works

We mainly investigate human brain functions non-invasively
using magnetoencephalography (MEG) and electroencephalo-
graphy (EEG). The following investigations are in progress at
present.

(1) Sensory system: By recording the magnetic responses to
visual, auditory and somatosensory stimuli, the organization of
sensory processing in the human brain is being investigated.
Particularly, our interest focused on underlying mechanisms of
somatosensory and pain perception.

(2) Motor system: Cerebral cortical activities related to voluntary
movement are being investigated with the performance of
various kinds of motor tasks such as finger movement and

vocalization. We also study motor evoked potentials following

magnetic stimulation applied to the scalp.

(3) Even-related brain responses: By using a various kinds of
psychophysical tasks or paradigms, we investigated the
cognitive processing of the brain (higher brain functions)
related mainly to language and visual perception such as face.
Underlying mechanism of perceptive process of an apparent
motion is one of major topics.

(4) Micro-SQUID: We recently started to use very small SQUID
(superconducting quantum interference device) system termed
"micro-SQUID". We expect that the micro-SQUID is very
useful to investigate brain functions in animals such as

monkeys and cats.

Incoherent motion

Coherent motion
155 ms 150

1st order AM
195 265

2nd order AM

[RIBH B M IE BRI < & DRSS ]

Minimum norm estimate (C&k2MNEERGDHEEERITERT .
FIBIZEYRIEDTE R BRI RECERLDD, FHOHLENDLREL
BRI (B MTIVE+HE) I2H B EAH M D,

AM: Apparent motion ({X I8 Z &)

MEG responses following various kinds of visual motion stimulation
Activated regions estimated by minimum current estimate. Peak latencies of
responses are different depending on stimulation, for example 155 msec
following coherent motion, activated regions are almost consistent, around
human homologue MT/V5+ region.

AM: Apparent motion

[ELEKTA-Neuromag #t#306
Fro USRI E]
306-channel helmet-shaped MEG
recording system (ELEKTA-
Neuromag, Finland)
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Professor: NAMBU, Atsushi, MD, PhD
1982 Graduated from Kyoto University, Faculty of Medicine. 1985 Research
Associate, Kyoto University, School of Medicine. 1989 Postdoctoral Fellow,
New York University, Faculty of Medicine. 1991 Associate Professor, NIPS.
1995 Director, Tokyo Metropolitan Institute for Neuroscience. 2002 Professor,
NIPS.
Speciality: Neurophysiology
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Assistant Professor: HATANAKA, Nobuhiko, DDS
1996 Graduated from Ohu University, Faculty of Dentistry. 1996 Resident
at Ohu University Hospital. 1997 Research Associate, Ohu University,
Faculty of Dentistry. 1998 Research Fellow, Tokyo Metropolitan Institute
for Neuroscience. 2003 Assistant Professor, NIPS.
Speciality: Neurophysiology, Neuroanatomy
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Assistant Professor: TACHIBANA, Yoshihisa, DDS, PhD
1999 Graduated from Osaka University, Faculty of Dentistry. 2003
Completed the doctoral course in Dental Sciences, Graduate School of
Osaka University. 2003 Research Fellow, NIPS. 2003 Assistant Professor,
NIPS.

Speciality: Neurophysiology
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Research works

Living animals, including human beings, get many pieces of
information from the external and internal environments, integrate
them to make decision for appropriate behavioral activity, and
finally take action based on self-intension. The major goal of our
research programs is to elucidate the mechanisms underlying
higher motor functions involving the cerebral cortex, basal ganglia
and cerebellum.

By employing a wide range of neurophysiological and
neuroanatomical techniques, we aim to explore such intricate brain
functions. The current topics under study are as follows: 1)
Elucidation of information flows through the neuronal networks
by electrophysiological and anatomical methods; 2) Monitoring of
dynamic activities of the brain during voluntary movements
by electrophysiological recordings of neuronal activity; 3)
Investigation of the functions of the certain areas of the brain by
local injection of neuronal blockers.

We also put our efforts on the elucidation of the pathophysiology

of movement disorders, such as Parkinson’s disease.
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Dynamic model of basal ganglia function. The “hyperdirect, direct and indirect” pathways dynamically control the activity of the thalamus and cerebral cortex
(Th/Cx), and release only the selected motor program at the appropriate timing (left). In the parkinsonian state (right), reduced disinhibition in the thalamus and
cortex through the "direct" pathway results in akinesia. After L-dopa application or STN lesion, inputs through the "direct" pathway can induce sufficient
disinhibition to execute movements (left).
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Professor: KAWATO, Mitsuo, PhD

1976 Graduated from Tokyo University, Faculty of Science. 1981 Completed the
doctoral course in Engineering Science, Graduate School of Engineering
Science, Osaka University. 1981 Research Associate and then Lecturer, Osaka
University. 1988 Senior Researcher, ATR Auditory and Visual Perception
Research Labs. 2003 Director of ATR Computational Neuroscience Labs., 2004
ATR Fellow.

Specialty: Computational Neuroscience
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Associate Professor: OSU, Rieko, PhD
1991 Graduated from Kyoto University, Faculty of Literature. 1997 Completed
the doctoral course in Literature, Graduate School of Literature, Kyoto
University. 1994 Intern student, ATR Human Information Processing Research
Labs, 1996 Researcher, JST ERATO Project, 2003 Senior Researcher of ATR
Computational Neuroscience Labs., 2004 Senior Research Scientist.
Specialty: Computational Neuroscience
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Research works
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Information-processing aspects of brain functions cannot be
revealed simply by accumulating knowledge about brain loci or
substances. Computational approaches are thus used to elucidate
the mechanisms of how the brain works.

(1)The cerebellum was believed to be a neural organ for motor
control. However, the recent studies have shown that it contributes to
the cognitive functions specific to humans. Handling tools and reading
people’s minds are one of these functions. We clarify the neural
mechanisms behind the cognitive functions that include the
cerebellum.

(2)Humans have a potential to adapt to different environments.
They are proficient in controlling their movements and handling
various tools. Our goal is to understand the learning and control
mechanisms of our motor system and determine their neural
substrates.

(3)Interpretation of massive neurobiological data requires solid
computational frameworks. For neuroscience, we develop
computational models and software tools for estimating signal
sources from MEG data.
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Professor: SHIGEMOTO, Ryuichi, MD, PhD
1985 Graduated from Kyoto University Faculty of Medicine. 1986 Resident,
Kyoto University Hospital. 1989 Instructor, Kyoto University Faculty of
Medicine. 1998 Professor, NIPS.
Speciality: Neuroanatomy and molecular neuroscience
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Associate Professor:

MOMIYAMA, Toshihiko, MD, PhD
1988 Graduated from Kyoto University Faculty of Medicine. 1990
Instructor, Kyoto University Faculty of Medicine. 1994 Research Fellow,
University College London. 1996 Assistant Professor, Nagasaki University
School of Medicine. 1999 Associate Professor, NIPS.
Speciality: Neurophysiology and neuropharmacology
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Assistant Professor:
1988 Graduated from Yokohama City University Faculty of Science. 1997
Completed the doctoral course in Science. 1997 Post-doctoral fellow,
Mitsubishi Kagaku Institute of Life Sciences 2001 Research Associate,
NIPS.

Speciality: Molecular neuroscience, Endocrinology
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Research Fellow: SHINOHARA, Yoshiaki, MD, PhD
1996 Graduated from Kyoto University, Faculty of Medicine. 2000
Completed the doctoral course in Medicine at Kyoto University. 2000
Research Fellow at Kyoto University. 2001 Research Fellow at NIPS. 2002
JSPS Postdoctoral Fellow. 2005 Research Fellow at NIPS.
Speciality: Molecular neuroscience
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Research Fellow: MASUGI-TOKITA, Miwako, MD, PhD
1995 Graduated from Kyoto Prefectural University of Medicine. 1999
Completed the doctoral course in Medicine at Kyoto University. Research
Fellow at NIPS. 2001 CREST Research Fellow at NIPS. 2002 JSPS
Postdoctoral Fellow. 2005 Research Fellow at NIPS.

Speciality: Molecular neuroscience and Neuroanatomy
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Research Fellow: WU, Yue, PhD
2004 Graduated from School of Life Science, The Graduate University for
Advanced Studies. 2004 Research Fellow at NIPS.
Speciality: Neuroanatomy
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JSPS Postdoctoral Fellow: LORINCZ, Andrea, PhD
2000 Graduated from University of Szeged, Faculty of Science. 2004
Completed the doctoral course in Neurobiolgy. 2004 Research Fellow at
NIPS. 2005 JSPS Postdoctoral Fellow at NIPS.
Speciality: Neuroanatomy
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JSPS Postdoctoral Fellow: SUMEGI, Maté, PhD
2000 Graduated from University of Szeged, Faculty of Science. 2004
Completed the doctoral course in Molecular and Cell Biology. 2005 JSPS
Postdoctoral Fellow at NIPS.
Speciality: Molecular biolgy
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JSPS Postdoctoral Fellow: KAWAKAMI, Ryosuke, PhD
1997 Graduated from Kyushu University, Faculty of Science. 2003
Completed the doctoral course in Medicine at Kyushu University. 2003
Research Fellow at Kyushu University. 2005 JSPS Postdoctoral Fellow.
Speciality: Biological science, Molecular life science
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Research works
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The transmission of information in the brain is controlled and
regulated by various functional molecules, including receptors,
channels and transporters located on the plasma membrane of
neuronal and glial cells. The main purpose of this division is to
investigate the functional roles of these molecules in the synaptic
transmission, neuronal circuits, systematic organization of the brain
and animal behaviors, by analyzing their localization, movements,
and functions using morphological, electrophysiological, and
molecular biological techniques. Special attentions are being made
to combine these different techniques efficiently and elucidate the
integrated brain functions.

The main projects are as follows.

(1) Ultrastructural analysis of the localization of glutamate and
GABA receptors, especially in spatial relation to the synapses, and
colocalization of these receptors with various channel molecules
regulated by receptor activation. Visualization of these functional
molecules in the plastic changes, or pathological conditions, using
1 vitro model systems as well as i vivo. For example, we have
recently found colocalization of various subunits of glutamate
(Fig.1) and GABA receptors using a newly developed SDS-
digested freeze-fracture replica labeling method. This method is
highly sensitive and useful for quantification of number and density
of receptor and channel molecules.

(2) Analysis of synaptic transmission and its modulation in nigro-
striatal or mesolimbic dopaminergic system (Fig.2), and cholinergic
system in the basal forebrain. These systems are involved in various
psychological functions. The regulation of output from these
systems to cerebral cortex is also studied. Another issue is the
analysis of pain-perception systems in the spinal cord or brain stem.
These studies are carried out using mainly slice-patch-clamp
technique. The molecular bases of these mechanisms are also being
elucidated.

(3) Screening autoantibodies acting on functional molecules such

as receptors and channels from patients with neurological
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symptoms, analyzing the mechanisms underlying the obstruction of
functions, and elucidating the physiological roles of these
molecules in the integrated brain functions. Recently, we found
autoantibodies that specifically block activation of metabotropic

glutamate receptor, mGluR1, from patients with cerebellar ataxia.
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Fig.1 Co-localization of AMPA-type (Snm gold particles) and GluRd2
(10nm gold particles) glutamate receptors in the cerebellum.
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Passive transfer of the patients' IgG into mice caused severe
but reversible ataxia (Fig.3), providing the first evidence that

autoantibodies can cause central nervous system disease by

functional blocking of neuronal receptors.
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Fig.3 Ataxia caused by passive transfer of an mGluR1-blocking
autoantibody into the cerebellum.
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Fig.2 Presynaptic inhibition of GABA release in basal ganglia synapses by dopamine.




A fd 80 #6 [] % SR T 2T B P

Division of Cerebral Circuitry

8 (Staff)

S/ I || B R 2
HRURRE R AR, RIS E 2 R e R
HERRE T, B, ARt
=, UL v T4 TR, F—2A
V' —%H%C, k1 141 A 0 H80%,

B AR R,

Professor: KAWAGUCH]I, Yasuo, MD, PhD
1980 Graduated from the University of Tokyo, Faculty of Medicine. 1984
Research Associate, NIPS. 1985 Completed the doctoral course at the University
of Tokyo. 1989 Research fellow, RIKEN. 1993 Laboratory head, RIKEN. 1999
Professor, NIPS.
Speciality: Neuroscience
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Associate Professor: KUBOTA, Yoshiyuki, PhD
Graduated from the master course (1984) and doctor course (1988) at
Osaka University, Faculty of Medicine. 1989 Research fellow, University of
Tennessee, Dept Anatomy and Neurobiology. 1990 Research Associate,
Kagawa Medical School. 1991 Research fellow, RIKEN. 2001 Associate
Professor, NIPS.
Speciality: Neuroanatomy, Neuroscience
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Assistant Professor: OTSUKA, Takeshi, PhD

1997 Graduated from Osaka University, Faculty of Engineering Science.
1999 Graduated from the master course at Osaka University, Graduate
School of Engineering Science. 2002 Graduated from the doctoral course at
the Osaka University, Graduate School of Engineering. 2002 Research
Associate, Duke University Medical Center. 2004 Assistant Professor,
NIPS.

Speciality: Neuroscience
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JSPS Postdoctoral Fellow: PUIG, Maria Victoria, PhD
1999 Graduated from Barcelona University Faculty of Biology. 2004
Completed the doctoral course in Neuroscience, University of Barcelona
Faculty of Medicine. 2005 JSPS Postdoctoral Fellow.

Speciality: Neurophysiology
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Research works

The neocortex is composed of many functionally-differentiated
areas to support the complex activities such as perception,
movement and thinking. To understand the function of the cortex,
the knowledge of the internal structure of a functional unit in each
area is necessary, but not well elucidated yet. Although several

types of neurons are involved in the cortical function, the way of




information processing in each type of cells and the connection
rules among them have not been well understood. Different types
of neurons release different chemical substances. How each
substance affects the activity of local circuits also need to be
understood.

The research in this laboratory concerns the structural and
functional analysis of the internal circuits of the cerebral cortex.
Physiological characterization of local circuit neurons, functional

unit structures in local circuits, and connectional paths among

neurogliaform cell

Martinotti cell

neuronal subtypes will be investigated by electrophysiological,
immunohistochemical and morphological techniques to establish
the fundamental basis for modeling of the cortical circuitry.

In parallel with functional classification of GABAergic
nonpyramidal cells and pyramidal cells projecting to the striatum
of basal ganglia, we are investigating the physiological properties
of synaptic transmission of each type and their synaptic

connections quantitatively in the frontal cortex.

double bouquet cell

SEHEDABRENE=21—OV OBHREE S/ NI BT 2T, RV, SO RENEL D,
Dendrogram made from dendrites of three cells: LS neurogliaform, non-FS somatostatin Martinotti, and non-FS CRF double
bouquet cells. Following are represented with the dendrogram: (1) root issuing primary dendrite (black inverted triangle), (2)

node (branching point; red circle), (3) spine (green bar).

Martinotti
1pm cell dd2

=
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SEHANDKBRENE=1—OVDOHHIKRIE, FM 72T, RIMVDEE - RS- BEEHBENSRL D,

Dendritic structures of Martinotti, double bouquet and FS basket cells. m, mushroom spine; t, triple-branch spine; ds, double-

swelling spine; f, fan protrusion. h, spine head, s, spine swelling.
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Professor: SADATO, Norihiro, MD, PhD
1983 Graduated from Kyoto University School of Medicine. 1994 Completed the
doctoral course in Medical Sciences, Kyoto University. 1993-95 Visiting
Research Fellow, NINDS, NIH. 1995 Lecturer, Fukui Medical University. 1998
Associate Professor, Fukui Medical University. 1999 Professor, NIPS.
Speciality: Functional neuroimaging
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Associate Professor: HONDA, Manabu, MD, PhD
1988 Graduated from Kyoto University School of Medicine. 1995 Completed
the doctoral course in Medical Sciences, Kyoto University. 1995-97 Visiting
Research Fellow, NINDS, NIH. 1997 Clinical Fellow, Department of Brain
Pathophysiology, Kyoto University School of Medicine. 1998 JSPS Research
Associate. 1999 Associate Professor, NIPS.
Speciality: Clinical Neurology,system neuroscience
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KANSAKU, Kenji, MD, PhD

Assistant Professor:
1995 Graduated from Chiba University School of Medicine. 2000 Completed
the doctoral course in Medical Sciences, Chiba University. 2000-2001
Research Fellow, CREST. 2001-04 Visiting Associate, NINDS, NIH. 2004
Assistant Professor, NIPS.

Speciality: Systems Neuroscience Neuroimaging
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Assistant Professor: TANABE, Hiroki, PhD
1991 Graduated from College of Liberal Arts, International Christian
University. 1998 Completed the doctoral course in Medical Sciences, Osaka
University. 1998 Research Fellow, Communications Research Laboratory.
2002 JST Research Fellow. 2004 Assistant Professor, NIPS.
Speciality: Neuroscience and psychology
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Research Fellow: TOYODA, Hiroshi, MD, PhD
1994 Graduated from Faculty of Medicine, Kyoto University. 2002
Completed the doctoral course in Medical Sciences, Kyoto University
Graduate School of Medicine. 2003 Research Fellow, NIPS.
Specialty: Functional neuroimaging
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JST Research Fellow: SAITO, Daisuke, PhD
1996 Graduated from Faculty of Integrated Arts and Sciences, Tokushima
University. 1998 Completed the master course in Human and Natural
Enviroment Sciences,Tokushima University. 2003 Completed the doctoral
course in Medical Sciences, Tokushima University. 2002 Research Fellow,
NIPS. 2005, JST Research Fellow.
Speciality: Functional neuroimaging
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Research Fellow: HARADA, Tokiko, PhD
2000 Graduated from College of Humanities and Sciences, Nihon University.
2002 Completed the master course in Integrated Sciences, Nihon University.
2005 Completed the doctoral course in Life Sciences, The Graduate
University for Advanced Studies. 2005 Research Fellow, NIPS.
Speciality: Functional neuroimaging
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JSPS Research Fellow: TANAKA, Satoshi, PhD
2000 Graduated from Department of Literature, Sophia University, and 2002
Completed the master course in Department of Literature, Sophia University.
2005 Completed the doctoral course in School of Life Science, the Graduate
University for Advanced Studies. 2005 JSPS Research Fellow.
Speciality: Neuroscience, Experimental Psychology
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JST Research Fellow: ARAMAKI, Yu, MS
1996 Graduated from Department of Education, University of Tokyo. 1998
Completed the master course, Graduate School of Education, University of
Tokyo. 2001 Graduated from the doctoral course, Graduate School of
Education, University of Tokyo. 1999 Research Fellow, Research Institute
National Rehabilitation Center for the Disabled. 2002 JST Research Fellow.
Speciality: Neuroscience
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Research works

The goal of Division of Cerebral Integration is to understand the
physiology of human voluntary movement and other mental
processing including language using noninvasive functional
neuroimaging technique, mainly fMRI. In particular, understanding
of the mechanisms of plastic change in the human brain
accompanied by learning, sensory deafferentation, and development
is the main focus of our research activities. Multimodality approach
including EEG, MEG, TMS, and NIR is considered when

appropriate.
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Figure 1. Activation in a sighted (upper row) and blind subject (bottom row)
during tactile discrimination tasks similar to reading Braille. The primary and
association visual cortices of the blind are activated bilaterally (bottom row)
whereas no such activation in the sighted. Only pixels with significant
increase in cerebral blood flow during the task were superimposed on surface-
rendered high resolution MRI. This is an example of cross-modal plasticity of
human brain due to early visual deafferentation and/or long-term training of
Braille reading. Depicted by functional MRI using high Tesla (3T) machine.
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Figure 2. Brain areas for implicit and explicit learning. There are two
different way of acquisition of knowledge, implicit learning and explicit
learning. Implicit learning is characterized as an unintentional, un-conscious
form of learning recognized behavioural improvement (such as shortening of
reaction time). Explicit learning involves conscious recollection of previous
experiences. In a serial reaction time task, subjects pressed each of four
buttons with a different finger of the right hand in response to a visually
presented number. Explicit learning was associated with increased activity in
the frontoparietal networks (Upper row). During the implicit learning phase,
when the subjects were not aware of the sequence, improvement of the
reaction time was associated with increased activity in the contralateral
primary sensorimotor cortex (Bottom row). These results show that different
sets of cortical regions are dynamically involved in implicit and explicit motor
sequence learning.
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Professor: ISA, Tadashi, MD, PhD
1985 Graduated from University of Tokyo, Faculty of Medicine. 1989
Completed the doctoral course in Science in University of Tokyo. 1989 Research
Associate in University of Tokyo. 1993 Lecturer in Gunma University, School of
Medicine. 1996 Professor, NIPS.
Speciality: Neurophysiology
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Assistant Professor:  SEKI, Kazuhiko, PhD
1988 Graduated from Niigata University, Faculty of Education. 1998
Completed the doctoral course in Tsukuba University, Faculty of Medicine.
1998 Lecturer in International Budo University, Postdoctoral fellow in
University of Washington (Seattle). 2001 Research Associate, NIPS.
Speciality: Neuroscience
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Assistant Professor: ENDO, Toshiaki, PhD
1996 Graduated from Faculty of Engineering Science, Osaka University.
2000 Completed the doctoral course in Life Science in the Graduate
University for Advanced Sciences. 2000 Research Fellow, NIPS. 2002
Research Associate, NIPS.
Speciality: Neuroscience
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Assistant Professor: ' YOSHIDA, Masatoshi, PhD
1992 Graduated from University of Tokyo, Department of Pharmaceutical
Sciences.1996 Predoctoral Fellow at NIPS and University of Tokyo. 2003
Obtained PhD from University of Tokyo. 2003 Postdoctoral Fellow at
University of Tokyo. 2003 Research Associate, NIPS.
Speciallity: Cognitive Neuroscience and Neurophysiology
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Postdoctoral Fellow: SAKATANI, Tomoya, PhD
1997 Graduated from the University of Tokyo, Faculty of Science. 1999
Completed the master course in Biophysics and Biochemistry at the
University of Tokyo, Graduate School of Science. 2004 Completed the
doctoral course in Physiological Sciences at the Graduate University for
Advanced Studies, School of Life Science. 2004 Postdoctral Fellow, NIPS.
Speciality: Neuroscience
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Research Fellow: NISHIMURA, Yukio, PhD
1995 Graduated from Nihon University, Faculty of Science. 2003
Completed the doctoral course in University of Chiba, Faculty of Humanity
and Medicine. 2003 Postdoctral Fellow, NIPS.
Speciality: Neuroscience
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Research works

We are investigating the neural systems controlling saccadic eye
movements and grasping hand movements. We analyze the

structure of local circuits and large-scaled networks involved in

these motor systems and neural coding of behavioral parameters in
these systems. We are also interested in plastic compensatory
mechanism following lesion of related structures as detailed
below;

1.

Saccades are rapid eye movements that we execute to capture a

Saccadic eye movements

visual target in space. Reaction times, trajectories and endpoints of
We

investigate the modulatory mechanism of the saccade generator

saccades are strongly influenced by attentional state.

circuits by cognitive functions such as attention by combining

multidisciplinary approaches as summarized below. Especially our

interest is focused on the superior colliculus (SC), a midbrain
structure that plays a key role in generation of saccades.

(1)Electrophysiological analysis of local circuits of the SC by
using in vitro slice preparation. We are investigating the
interaction among different layers of the SC, neural mechanism
for generation of high frequency presaccadic burst activities,
role of GABAergic inhibition, role of NMDA receptors and
modulation by cholinergic inputs.

(2)Analysis of local circuit of SC and large scaled network
involving the cerebral cortex for saccade generation in
anesthetized animals (rodents and non-human primates).

(3)Molecular mechanism of saccade generator circuits by using
genetically manipulated mice.

(4)Analysis of dynamic properties of saccade-related circuits by
applying electrophysiological and pharmacological techniques in
awake behaving non-human primates.

(5)Clarifying the function of the “extrageniculate visual pathway”
by analyzing the performance of visually guided saccades in non-
human primates in which the primary visual cortex is unilaterally
removed.

2. Dexterous hand movements
Ability to control movements of individual fingers is uniquely

developed in primates. It has been supposed that individual

finger movements depend on direct connection of corticospinal
neurons with motoneurons of intrinsic hand muscles, which
appears first in primates phylogenetically. However, recently we
clarified the existence of oligosynaptic (indirect) cortico-
motoneuronal pathways mediated by interneurons in the cervical
spinal cord. Moreover, we observed the behavior of the monkeys in
which direct cortico-motoneuronal connections are transected while
the indirect pathway remained intact and found that the monkeys
can perform precision grip after 1-3 weeks of recovery period.

This result indicates that the indirect cortico- motoneuronal

pathways can compensate the performance of precision grip to a

great deal, which would open up the possibility of neuro-

rehabilitation. Furthermore, we think that such compensatory

process is not caused simply by the plastic mechanism in the




spinal cord but also would involve plastic change in the large-
scaled networks involving the cerebral cortex and cerebellum,
which may share some common mechanism with learning. To
explore the basic mechanism involved in the compensatory
mechanisms, we use multidisciplinary approaches including
electrophysiology, non-invasive brain imaging with positron
emission tomography (PET) and analysis of gene expression by DNA

microarray and in situ hybridization.

(B1) 5886 C5 LN TRIZEDHRIMEIML, RESHREENLT
HILOFAHTHET(A) EFHitk 9 B (B) DFIED precision grip,

Figure 1. Precision grip before (A) and after (B) the complete lesion of the
lateral corticospinal tract at C5.
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Figure 2. Saccadic eye movements of mice.

A. We developed a high speed on-line videooculography which detects
border of cornea with 240 Hz time resolution. B. When we apply high
frequency repetitive stimulation to the SC, saccade-like rapid movements
are induced. C. The threshold for induction of saccades was low in the
deeper layer of the SC.
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Professor: Nabekura, Junichi, MD, PhD

1980 Graduated from Kyushu University, School of Medicine. 1986 Completed
the doctoral course in Medical Sciences, Kyushu University. 1986 Research
Fellow, Washington University. 1991 Assistant Professor, Department of
Neurophysiology, School of Medicine, Tohoku University. 1993 Associate
Professor, Department of Physiology, School of Medicine, Akita University.
1995 Associate Professor, Kyushu University, Graduate School of Medical
Sciences. 2003 Professor, NIPS.

Speciality: Neuroscience
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Associate Professor: JANG, IL-SUNG, PhD
1994 Graduated from Kyunghee University, Faculty of Pharmacy. 1996
Completed the master course in Microbiology, Kyunghee University. 2002
Completed the doctor course in Physiology, Kyushu University. 2004 JSPS
postdoctoral fellow for foreign researcher.
Speciality: Neurophysiology
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Assistant Professor: MAEJIMA, Takashi, PhD
1996 Graduated from Osaka University, Faculty of Engineering Science.
2002 Completed the doctoral course in Medical Science, Kanazawa
University. 2002 JSPS Postdoctoral Fellow. 2004 Assistant Professor, NIPS.
Speciality: Neurophysiology
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Research Fellow: WATANABE, Miho, PhD
1996 Graduated from Waseda University, Faculty of Human Sciences.
1998 Completed the master course in Human Sciences, Waseda University.
2004 Completed the doctoral course in Medicine, Nippon Medical School.
2004 Research Fellow, NIPS.
Speciality: Neuroendocrinology
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JST Research Fellow: KITAMURA, Akihiko, PhD
1997 Graduated from Hiroshima University, Faculty of Sciences. 1999
Completed the master course in Sciences, Hiroshima University. 2003 JST
Research fellow. 2004 Assistant Prfessor, Shinshu University school of
Medicine. 2004 Obtained PhD from Osaka University, Medical Sciences.
2004 JST Research Fellow.
Speciality: Neurophysiology
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Research works

In the last stage of neural development, a massive re-
arrangement of neuronal circuits takes place. This is associated
with an alteration of neuronal circuits which is already functioned,
resulting in the changes in various brain functions e.g. behavior,
sensory function and biological thythm. Our research aim is to
understand the developmental re-arrangement of brains function at
neuronal circuits and synaptic levels by using various
electrophysiological methods and molecular approach. In addition,
their modulation by the neural activity driven by intrinsic factors
and environments is also studied.

Another question is whether the neural rearragement could re-
apper during the recovery after various brain damages, e.g.brain
ischemia and injury.

(1) One of our recent targets is to elucidate the developmental
plasticity of GABAergic system. In immature animals, GABA
induces neuronal depolarization and often acts as a excitatory
substance. We study on the cellular and molecular mechanisms of
the switch of GABA action from depolarization to hyperpolarization
during development. Intracellular CI” concentration decreases during
development, resulted from developmental switch of intracellular CI”
regulators, e.g. K CI” cotransporter2(KCC2) and Na“,K',CI
cotranasporter 1 (NKCC1). In addition, immediately after neuronal
damages, KCC2 rapidly down-regulated in their expression and
function, resulting in GABA-induced excitation in injured neurons.
(2) We recently reported a new form of synapse development.
Transmitters to the lateral olive neurons, auditory relay

neurons, switch from GABA in the immature to glycine in the

mature. The transmitter switch proceeds with single synaptic
terminals. This could be one of unique synaptic plasticity in
developing neural circuits. We now focus on elucidating
underlying mechanisms, e.g.related trophic factors.

(3) We also investigate the rapid action of BDNF on GABAergic
system of developing visual cortex and hippocampus of rat/
mouse. BDNF rapidly upregulates the surface GABA-A receptor
and induces long term enhancement of GABA-induced currents in
amplitude. BDNF action switches to rapid down-regulates surface
GABA-A receptor in the mature. Underlying mechanisms, including
neural activity and GABA-A receptor associated protein, is now
under investigation.

(4) In addition, we are interested in elucidating the underlying
mechanisms for re-acquisition of cellular and functional immature
characteristics in the process of recovery after the cell damage,
e.g. GABA excitation resulting from rapid down-regulation of
KCC2 expression after neuronal injury, and dominant expression
of immature NMDA receptor subunits associated with the

alteration of its function.
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Professor: MINOKOSHI, Yasuhiko, MD, PhD
1983 Graduated from Ehime University School of Medicine. 1987 Completed
the doctoral course in Science in Ehime University. 1987 Research Associate in
Ehime University. 1993 Lecturer in Ehime University School of Medicine. 1997
Associate Professor in Ehime University School of Medicine. 2003 Lecturer in
Harvard Medical School. 2003 Professor, NIPS.
Speciality: Endocrinology and metabolism
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Assistant Professor: SHIUCHI, Tetsuya, PhD

1997 Graduated from Faculty of Integrated Arts and Sciences, The
University of Tokushima. 1999 Completed the master course in Graduate
School of Human and Natural Environment Sciences, The University of
Tokushima. 2003 Completed the doctoral course in Ehime University
School of Medicine. 2003 Research Associate, Ehime University School of
Medicine. 2004 Research Associate, NIPS.
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Assistant Professor: OKAMOTO, Shiki, VMD, PhD
1996 Graduated from Faculty of Veterinary Medicine. Hokkaido University,
2000 Completed the doctoral course in Veterinary Medicine in Hokkaido
University. 2000 JSPS Research Fellow. 2001 Researcher in Tokyo Metropolitan
Institute of Medical Science. 2004 Assistant Professor, NIPS.
Speciality: Neuroimmunology, Stem cell biology
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Postdoctoral Fellow: LEE, Suni, PhD

1997 Graduated Tokyo University of Agriculture and Technology. 1999
Completed the master course in Graduate School of Tokyo University of
Agriculture and Technology. 2002 Completed the PhD course in United
Graduate School of Agricultural Sciences, Tokyo University of Agriculture and
Technology. 2002 Postdoctoral fellow in Dept. Neurosciences, Case Western
Reserve University (OH, US), 2003 Postdoctoral fellow in Dept. Neurological
surgery, University of Miami (FL, US). 2005 Postdoctoral fellow, NIPS.
Speciality: Neurocellbiology, Neurosciences
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Research works

The animal body has an integrated-regulatory system for
“homeostasis” that maintain a normal, constant-internal state by
responding to changes in both the external and internal environments.
Within the central nervous system, the hypothalamus is a critical
center that regulates these homeostatic activities by integrating
autonomic nervous system, endocrine system and immune function.
In this division, we are extensively investigating the role of
hypothalamus in body energy balance in mammals. These studies are
now important for better understanding the molecular mechanisms
behind pathophysiology of obesity and diabetes mellitus. The main
subjects of our current research are as follows;

(1) Molecular mechanism of the hypothalamic regulation of food
intake.

(2) Regulatory role of the hypothalamic-sympathetic nervous




system in glucose and lipid metabolism.
(3) Signaling mechanism in the hypothalamus that integrates
immune reaction, body temperature regulation and feeding

behavior.
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H1:ERFHCORMBRBRIL(TRLY—EB) 2 RETILITFODH
Btk

LIFoIE BRBEOLTFUREE Ob-Rb ZHLTEEMIC, TU
ISR TR EEERENLCHIENIC, BREHDO AMPKK(AMP
FF—t€-FF—E)/AMPK(AMP F+—+) ZFE ML s %, FHLLI-
AMP FF—+ (% acetyl-CoA carboxylase (ACC) %! EEE T B &I
FOTEDEMZNFIL, malonyl-CoA E%iH 4 & %, malonyl-CoA
E0ETIEEHEBEIN U RYTIZRYALEESR, camitine-palmitoyl
transferase 1(CPTNZEFE LS, TORRIBIHEBERILATTET S,
Regulatory mechanism of letpin-induced fatty acid oxidation in muscle.
Leptin activates AMP kinase kinase (AMPKK)/AMP kinase (AMPK) in
muscle directly through the leptin receptor Ob-Rb in muscle and indirectly
through the hypothalamic-sympathetic nervous system. Activated AMP
kinase phosphorylates acetyl-CoA carboxylase (ACC) and inhibits the
activity, which decreases malonyl-CoA content. Decrease of malonyl-CoA
content stimulates fatty acid oxidation by activating carnitine-palmitoyl
transferase 1 (CPT1) in mitochondria.

M2 BRTEHIZHTHEER AMP T F—E 0O XR
IRNF—NSURREICRIETRETE AMP £F—E DR
EHLMNIT B0, TT/ AV RERWTHREKTEREAIEIC

dominant negative AMP ¥+—+t#% %L & constitutively-active AMP
FF—tEHIWSE 1=, EEIL enhanced GFP DHEFEFAZRALV =R
BRB TT/IMVARNIEI—FERER AMP £F—+F&&bIC
enhanced GFP #%3 9 %,

EL EEH ET EERWEEX), FREREKTIHERAIESITSN
IR, hRT HERTHEAEZGEXR), £ BRBEBICEHE
2, AT :5RHEFLK), 3rd: FEIWME, ME: EFER, Fx: 5,
OT: #i%&

Expression of mutated AMP kinase in the hypothalamus

To explore the role of hypothalamic AMP kinase in body energy balance,
we injected adenovirus expressing dominant negative AMP kinase or
constitutively-active AMP kinase into the medial hypothalamus. The
photographs are immunohistochemistry with a specific antibody against
enhanced GFP encoded in the AMP kinase-adenovirus. Left-upper: low
magnification of paraventricular hypothalamus (PVH), Left-lower: high
magnification of PVH, Middle-upper: low magnification of medial and
lateral hypothalamus, Middle-lower: high magnification of ventromedial

hypothalamus (VMH), Right-upper: low magnification of arcuate
hypothalamus (ARH), Right-lower: high magnification of ARH. 3rd: third
ventricle; ME: median eminence; Fx: fornix; OT: optic tract
ARH PVH
A.;I::::I i Inhibition
of food
signals
intake

_’ Ancrexigenic
pathway

H3: EBTHORAICELLSRZ-EERMEREMAS AMP +
F—t

B (ARH) IZHERTHERET S NPY/AGRP —21—OVEER
T8ZIGITSH POMC —2—AUAHEBKLTLVS, POMC =2—0aY
[T @-MSH #5MLTESEZ(PVH) IZHTEAS/ALFU4RER
(MC4AR) & E ML L THEBTEIZH| 9 5. —7 NPY/AGRP —a—0
VIE NPY & AGRP #4iL, AGRP [& MC4R 35 & RIIZHIH], NPY
I& MC4R OTFRVITFLEMHT B, LIFUHEBBIGISTFIL
¥, ARH TD AMP 54—t EMHZETEEHIEITLY NPY/AGRP
Za—OvOFEBHEMEIT S, £f<, MCAR (£ PVH TD AMP FF—
FTOFERETESIEESS RRTHICE TS AMP ¥ F—FDiEH
MENILTFUICLHEBERMGMERICBETHD,

Regulatory role of AMP Kkinase in the arcuate and paraventricular
hypothalamus in food intake

Arcuate hypothalamus (ARH) expresses both POMC anorexigenic and
NPY/AGRP orexigenic neurons. POMC anorexigenic neurons release o -
MSH and activate melanocortin 4 receptor (MC4R) in paraventricular
hypothalamus (PVH). In contrast, NPY/AGRP neurons release both NPY
and AGRP; AGRP inhibits MC4R competitively, and NPY inhibits down-
stream signal of MC4R. Anorexigenic signals including leptin inhibits
NPY/AGRP neurons by decreasing AMP kinase activity in ARH and
activates MC4R signaling in PVH. Activated MC4R also decreases AMP
kinase activity in PVH. The suppression of AMP kinase in the hypothalamus
is necessary for leptin-induced anorexic effect.
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Professor: KABA, Hideto, DVM, PhD

1974 Graduated from Kagoshima University, Faculty of Agriculture.

1976 Completed the master course in Agriculture, Kagoshima University.
1982 Completed the doctoral course in Nutrition, University of Tokushima.
1980 Instructor and 1988 Associate Professor, Kochi Medical School. 1995
Professor, Kagoshima University, Faculty of Agriculture. 1997 Professor,
Kochi Medical School. 2003 Adjunct Professor. NIPS.

Speciality: Neuroscience.

HERE

B PEO R OISR L, EFICAR A RSO D
UG OAH = R LERHTL TS,
(D) M~ AR SN ZBEHED BN (7 =) OFLE

HE~ T ADRPT7 2B 350K, MEDT = o HALER
(@8R FHIS L CiL P 7 a s AT e R E AR TS OR
TELIZOTHIER DG, MU AR RATRAE T & &EL TR
Bl D7 2o LB T DL, TORIFZIOT7 =0T NILDTE
1 (FLpE) BB, IRIIRES D, 207 =aEr 7
BT, #h5 R ORYIO PN ChIRIREKIZAET DT
AD A EAGIZE - TR AN TS, R RARMIZ LIRS
NI/ VTR T VAR O X4 5| &L LT, fx DIFH Y
A, eI TR S O OB K AR AT A
AT AL A T D LR B BMIL TEZ (K1), LA EDRK
RELELLC, 7omB B O S T A=A LERHTL TV
2o
(2) ATV MT BT DEEE

Ty NI MO ILEN 2O T, EFNTEEHIHELHCA
2L, B R0, TIEBHICRE SRR ICH - THb
HERBEEDBR AT EI T D, TIEIRATHL O RBIZLD
MEEEZE YL TODD, RO ENEZIIHINEE
O, FIUITENOX, WHTDHEVSTATENT 2 E b
TWD, EB BB RWVEEIZE W O F8 2R 372 M 237
1ET5, OLZOIE OBV T E N T5HE, FiT
ZOBEWIH L TEEEESL, ZOBWICIGL THLE A

TATIE IR Z T 28722, EBRANIE, APERE M A g
R EL TEOWO I AR 2N S EHZENRTE
5, bhvbiud, £% 118 BTy MIBWEEEE 305517,
KHERL, ZOBWITH T OB E 2 LS H L) iEE
FAWTn5, ZogunEEig, ERICKVIRIESNZ/ VTR
TV RO EE T & 4L LT, FIRER MG A0 & R A
NaDFA SRR B2 F 7 AR B, #55.KF CREB(cyclic
AMP response element-binding protein)DFEELEE DV (L%
MU TN T B EE LT L TE, LTP =08 - = e
SMEIZE B LRNS, FE DI F AN = A LETL TOD,
(3) BB LA T OHWOFLIE

FX b (OT) U 5758, FHEATEI DN
HEINDEVHBIEITEE CTHD, 7adied, W7 NI+
EHLOBWENRY, ZHERHTHIENHHILTEY, 2325
FEET, ZOSBELUSITFT B> GEHICRHE TE 275t
DVEIFA X VI LA EIE LN OO RWINETH D, bl
bIuE, SRR OPEERIKIC L TIMSEIZ OT 2Mktish, =
D OT HMMRERITEL THFDOBVME B ZIREROL L THIHIL,
IO TERHEITEN OB B~ EFLENH ZEZ R LT
T2 DIVOIUTEE, OT ITHIZIRER T2 7 AMeEE B4
2OHIeHT, VP T AR EHE T LI AHLNI L,
OT \2XB s F FAAMIBMED AT = X NERHTL TUNVD,

Research works

We are currently examining the neural mechanisms of olfactory
learning in three specialized contexts that occur during sensitive
periods of enhanced neural plasticity.

(1) Learning of male pheromonal signals by female mice

Male pheromones in mice usually induce oestrus in grouped
females and pregnancy block in newly-mated females by initiating
a neuroendocrine reflex that suppresses the secretion of
prolactin and subsequent progesterone. When a female is
mated with a male partner, she forms a memory to the urinary
pheromones of the male, thereby preventing his pheromones
from inducing pregnancy block. We have demonstrated that the
neural changes underlying this memory occur in the accessory
olfactory bulb (AOB), the first relay in the vomeronasal system,
depend upon mating-induced enhancement of alpha2-adrenergic
transmission in the AOB and involve changes at the reciprocal
synapses between mitral and granule cells. We are examining
the memory mechanisms in greater detail using behavioural
pharmacological, neurophysiological and molecular biological
approaches.

(2) Olfactory learning in young rats

Rats are altricial and pups are confined to the nest environment

with the main sensory input mediated by the olfactory and




somatosensory modalities. Pups, however, must learn the odour of
the mother to ensure nipple attachment and orientation to the
mother. In fact, there is a developmentally determined sensitive
period, during which olfactory learning is enhanced. On postnatal
day 12, young rats show an aversion to an odour to which they
had been exposed along with presentations of foot shock on
postnatal day 11. We have indicated that the mitogen-activated
protein kinase/extracellular-signal regulated kinase (MAPK/
ERK)-cyclic AMP response element-binding protein (CREB)
phosphorylation pathway is required for the long-term, but not the
short-term, facilitation process of aversive olfactory learning in
young rats. This learning paradigm is particularly appropriate for
pharmacological studies in freely behaving animals. We are
examining the cellular mechanisms and also approaching the issue
of whether long-term potentiation (LTP) is the memory
mechanism for aversive olfactory learning in the olfactory bulb.
(3) Maternal memory in rats

Intracerebroventricular injections of oxytocin (OT) induce full
maternal behaviour in virgin rats without maternal experience.
This observation is of particular importance because virgin rats
find pup odours aversive and, thus far, no other peptide has
induced a rat to overcome this aversion. Our studies have
previously demonstrated that the olfactory bulb is a critical site
where OT acts to induce a rapid onset of maternal behaviour. Our
studies have further demonstrated that OT not only modulates
synaptic transmission at the reciprocal synapses between mitral
and granule cells but also induces LTP at these synapses. We are

investigating the cellular mechanism for OT-induced LTP.
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Figure 1. Major synaptic interconnection in the AOB and a cellular
mechanism for pheromonal memory formation
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Research works
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Associate Professor: ARII, Tatsuo, PhD
1967 Graduated from Tohoku University, Faculty of Science. Completed the
doctoral course in Engineering, Nagoya University. 1972 Research Associate,
Nagoya University. 1973 Research Associate, Regensburg University. 1976
Research Associate, Nagoya University. 1979 Associate Professor, NIPS.
Speciality: Electron Microscopy
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Assistant Professor: FURUYA, Sonoko, PhD
1970 Graduated from University of Tokyo, Faculty of Pharmacy. Completed the
doctoral course in Pharmacy, University of Tokyo. 1975 Research Associate,
Nihon Medical College. 1978 Research Associate, NIPS.
Speciality: Tissue Culture and Histology
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The ultimate object of this laboratory is to clarify the relations
between structures and functions in the brain. To study them, a
high voltage electron microscope (H-1250M) which is specially
designed for biological and medical research is available since
1982. The daily accelerating voltage of the microscope is
1,000kV. The pressure near the specimen position is less than
7x10°Pa and the magnification ranges 1k to 1,000k times.
Transmission images of thick specimens till about S5um can be
taken.

Since this is the only high voltage electron microscope in the
biological field in Japan, the collaborative programs are carried
out by about 15 research groups from Universities etc. on three
projects: 1) Three-dimensional analysis of fine structures of
biological specimens 2) High resolution observation of biological
specimens 3) Observation of biological specimens in their natural
conditions.

Facilities for tissue culture and light microscopy are also
provided. Cryostats, microtomes and fluorescence microscopes
with a high-resolution colour cooled CCD camera system are
prepared for immunohistochemistry. Inverted microscopes with a

time lapse video system are prepared to observe cultured cells.




EFEYFAEEEEFIEME (H-1250M & ERMESE 1,000kV)
High voltage electron microscope (H-1250M: 1,000kV)
Specially designed for the exclucive use of medical and biological specimens
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Associate Professor: TSUJIMOTO, Toru, MD, PhD
1986 Graduated from Kyoto University, Faculty of Medicine. 1990
Completed the doctoral course in Medicine, Kyoto University. 1993
Research Associate, NIPS. 1994 Research Associate, Kyoto University.
1999 Associate Professor, NIPS.
Speciality: Neurophysiology

ol
VISUAL ‘
2

;
FIL R

GONOGO

1 3FBEDEFHZEL TV SEORFEERE (1B 5 D& RIF)
FTLN—Z2FDLTHMNERIRDIBYDFREEEHILIZEESE T,
() BSDR—RXTEMNT (SELF 3RRE) . (2) BRI THA DL =SEM
9 (VISUAL R . (3) FEJDAA T F LIFIERF TOLDTHD
2178 F (GONOGO HiE) . Cho3DDRBEERFD1MB120
HFOIEF 22T DEtRIL, BEBREBIE—RIVT LAES
ERYH, SAERRL TR FMNICEREGELE/MEL, MOIK
B ECRRLIE=DDOHAE2, 3, 4THD,

Figure 1. Brain activity during three kinds of movement tasks (a
specimen record in one day).

The monkey was engaged in hand movement tasks to get a reward in three
different sets of circumstances; i.e. the self-initiated movement task (SELF),
the visually-initiated movement task (VISUAL), and the color-discriminating
go/mo-go task with asymmetrical reinforcement (GONOGO). Arrows and
numbers indicate the order in which they were taken. Although the activity
fluctuates, a statistical analysis across repetitive measurements can extract the
significant activity changes (Figures 2, 3, and 4)
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Research works

In order to investigate the brain mechanism underlying our
mental ability such as cognition, voluntary movement, thinking, or
will, it is necessary to experiment on the human brain. Some non-
invasive techniques for measuring brain are certainly useful for the
purpose. However, they are still insufficient in their quality of
information. To overcome the limitations, researches on the brain
are carried out here in both the human subjects and the monkey
using many techniques including direct recordings of cortical
field potential, magnetoencephalography, and positron emission
tomography in complementary manners.

SELF vs. VISUAL

B2 SELF BREDEEITEMILT HEE
Figure 2. Regions activated in SELF task.

GONOGO vs. VISUAL

B3 GONOGO D &EEITFE ML T D8
Figure 3. Regions activated in GONOGO task.

M4 FEZ1BICAEDERERL TS EMEE AR T S HEE
REDOEHLFEBRTHY, TP IDFREERLTIDATHES
BHb.

Figure 4. Regions of significant decrease in activity during task
repetition in a day.

The decline in the activity of the limbic and prefrontal regions may be a
reflection of a decline in the willingness.
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Computing and network support is indispensable for research
activity. In this section, we have a HP ES45 system for data
analyses and simulation and two technical staffs support high-
speed and reliable network and peripheral device for in-house
information service, high-quality digital color printing, etc.
Technological developments for the best use of these facilities are

also underway.
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Associate Professor: HIRABAYASHI, Masumi, PhD
1981 Graduated from Faculty of Hygiene, Fujita Health University. 1981
Research Fellow, Laboratory Animal Center, Fujita Health University.
1983 Researcher, Research Institute of Life Science, Snow Brand Milk
Products, Co. Ltd. 1992 Group Leader, YS New Technology Institute, Inc.
2001 Adjunct Associate Professor, 2002 Associate Professor, NIPS.
Speciality: Laboratory Animal Science
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JSPS Postdoctoral Fellow: ITO, Junya, PhD
1999 Graduated from Hiroshima University, Faculty of Applied Biological
Science. 2004 Completed the doctoral course in Applied Biological
Science, Hiroshima University. 2004 JSPS Research Fellow.
Speciality: Reproductive Biology, Developmental Engineering
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Research works
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Our research subjects include the reproductive biotechnology to
understand gamete interactions during fertilization and the
development of novel methodology to produce transgenic animals.
Among them, we have a special interest in the increasing demand
for production of gene-targeted (KO: knock-out) rats because use
of rats rather than mice is advantageous in aspects of
microsurgery and mapping of brain functions. Embryonic stem cell
line and nuclear transfer (cloning) protocol have not yet been
established in rats, attributing to slow progress of brain research.
At present, we devote all our skills (e.g. in vitro fertilization,
animal cloning, microinsemination) to look for the possibility of

producing KO rats, and also provide collaborative services to

produce transgenic mice and rats by pronuclear DNA
microinjection or intracytoplasmic sperm injection (ICSI)-
mediated DNA transfer.
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Advanced Reproductive Technology in Rats
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A) Nuclear transplantation in rats
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Production of cloned rat embryos by serial nuclear transplantation (NT);
Somatic cell nuclei are injected into enucleated oocytes (1st NT), and the
couplets are activated with a chemical treatment. The karyoplast containing
pseudo-pronucleus of the 1st NT embryos and enucleated zygotes are fused
by a DC pulse (2nd NT).
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B) Intracytoplasmic sperm injection in rats
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Production of fertilized rat oocytes by intracytoplasmic sperm injection
(ICSI); A single fishhook-shaped sperm head is microinjected into ovulated
and denuded oocytes with the aid of Piezo-micromanipulators.
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TECHNICAL DIVISION
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Outline

The Technical Division is an organization of technical staffs to support research activities in the Institute.

This organization is under the direction of the Director-General of Institute. It is organized in a management system with Head, Section Chief,
Unit Chief, Assistant Unit Chief and Staff.

The Technical Division is composed of the technicians, who are covering a wide diversity of fields, such as electric circuitry, mechanical machine
tooling, computing, gene engineering, biochemical analysis, cell culture, microscope, raising and reproduction of gene-implanted animals and so on.

The Technical Division is divided into two groups, i.c. one for Departments and another of Research Center or Laboratory. The personnel
belonging to the Departments support mainly the researchers in the Departments. Those belonging to the Research Center or Laboratory are
maintaining and controlling common research equipment for use in joint research projects by scientists of inside and outside of the Institute.

In addition to these technical supports, the Division is conducting common operations (maintenance and control of equipment, machinery and
other installations at the Institute, and management of research meeting and supply shops).

Beside the Division conducts self-study activities by organizing technical research meeting and by publishing technical reports, in order to
improve the technical abilities of individual members. A technical committee is organized to allow the Institute to obtain new technologies vital to
the research and to dissolve technically challenging subjects.

Every year, "Operation Report Meeting" is held to promote the mutual understandings of technical operations and to exchange general
information in the Division.

The Annual Meeting of Technical Research is held for the purpose of exchanging technological information among technicians working in all
universities and research institutes in the country. In the Meeting, discussions are made through oral presentations, panel exhibitions and lectures
with technical practice.

These study activities and technical research meetings conducted at the Technical Division are summarized and published in "Annual Report of
Technical Division" and in "Annual Report of Technical Research Meeting."

Annual Meeting of Technical Research
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FACILITIES SHARED BY THE TWO INSTITUTES

A BREEBITERT M ONEERRE A ) 2 FE T L2 3

WY DhiEkEL T, BUROAEMFH A IEA R A HNTHEE LD DD, & e EBRT TR

AR IICACE L7 @ iR 2 L T L1, BWFFEFTO 3 HIZIDRREL TD,

National Institute for Physiological Sciences and National Institute for Basic Biology are sharing facilities which are innovative for

conducting biological researches, but rather expensive to be supported only by one institution.
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Electron Microscopy Room
Fine structures of tissues, cells or macromolecules can be studied using
laser scanning microscopy, and both transmission and scanning electron
microscopy in this room. We also provide instruments for picture processing

of the observed images.
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Instrument Design Room

Custom-designed equipments, which are not commercially available, can
be constructed in this room. The machine shop is equipped with various
types of machines such as milling machines and drill presses. The electronic
shop is equipped with various types of test instruments used for

construction and measurement calibration of electronic devices.
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Analysis Room

About 70 kinds of analytical equipments (biological, physical, chemical
and optical) are available. The room serves for amino acid sequence
analysis, and chemical syntheses of peptides to support researchers in two

institutes.

HESERRL—Y—BEHR(EFERRE)
Laser scanning microscope with three-dimensional reconstruction

(Electron microscopy room)

KREMFDRRTES BHRMREAER)
Machine shop for construction of medical and biological apparatuses

(Instrument design room)

BESTEE(DHE)

Mass Spectrometry system for biological specimen

(Analysis Room)
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(Section of Developmental Neurophysiology)
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Professor (concurrent, NIPS):

OKAMURA, Yasushi, MD, PhD
1985 Graduated from University of Tokyo, Faculty of Medicine. 1989
Completed the doctoral course in Medical Science, University of Tokyo.
1995 Senior Researcher, National Institute of Bioscience and Human-
Technology. 2001 Professor, NIPS.
Speciality: Developmental Neurobiology, lon channel biophysics
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Associate Professor (concurrent, NIPS):

HIGASHIJIMA, Shin-ichi, PhD
1989 Graduated from University of Tokyo, Faculty of Science. 1994
Completed the doctoral course in Science, University of Tokyo. 1994
Research Associate, National Institute for Basic Biology. 1996 PREST
Researcher. 1998 Research Scientist, State University of New York at Stony
Brook. 2003 Associate Professor, NIPS.
Speciality: Developmental Neurobiology, Neurophysiology
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Assistant Professor (NIPS): KUKITA, Fumio, PhD

1971 Graduated from the University of Tokyo, Faculty of Science. 1976
Completed the doctoral course in physics at the University of Tokyo, 1977
Research Associate, NIPS.

Speciality: Biophysics and Molecular Physiology
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Assistant Professor (NIPS): IWASAKI, Hirohide, PhD

1994 Graduated from Tokyo Institute of Technology, Department of
Bioscience and Biotechno074-075-1102logy. 2001 Completed the doctoral
course in Medical Science, University of Tokyo. 2001 Special Postdoctral
Fellow,The Institute of Physical and Chemical Research(RIKEN). 2002
Research Associate,NIPS.

Speciality: Developmental Neurobiology
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Research Fellow (NIPS): KIMURA, Yukiko, PhD
1999 Graduated from Saitama University. 2004 Completed the doctoral
course in biological sciences, the University of Tokyo. 2004 Research
fellow, NIPS.
Speciality: Developmental biology
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JSPS Research Fellow: NISHINO, Atsuo, PhD
1997 Graduated from University of Tokyo, Faculty of Science. 2001 Left
the doctor course in Graduate School of Science, Kyoto University. 2001
Research Associate, Graduate School of Frontier Sciences, University of
Tokyo. 2004 JSPS Postdoctral Research Fellow.
Speciality: Invertebrate Zoology
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JSPS Research Fellow: NAKAYAMA, Kiyomi, PhD
1995 Graduated from Tokyo Medical and Dental University. 2003
Completed the doctoral course in Medical Science, University of Tsukuba.
2004 Research Fellow, JSPS.
Speciality: Neurophysiology
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JSPS Research Fellow: MURATA, Yoshimichi, PhD
1996 Graduated from Meiji Pharmaceutical University, Faculty of
Pharmacy. 2002 Completed the doctoral course in in Medical Science at
Tokyo Medical and Dental University. 2002 Research fellow, NIPS, 2004
JSPS Research fellow.
Speciality: Ion channel biophysics
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Research works

Diverse types of membrane proteins act in concert to form
excitabilities in neurons and muscle cells. To establish membrane
excitabilities in the context of cell physiology and embryogenesis,
single cells need to integrate expression of ion channels in a
manner specific to subcellular compartments and developmental
stages. We are studying on function and regulation of membrane
proteins, mainly ion channels, by focusing on the following

biological events.




1. Physiological role of membrane potential and novel voltage-
sensing proteins

Voltage sensors have long been thought as traits unique to
voltage-gated ion channels that underlie membrane excitabilities.
We have recently identified a novel protein that contains voltage
sensor similar to ion channel and phosphatase. This protein shows
voltage-dependent tuning of phosphatase activity based on the
operation of voltage sensor. This indicates that voltage sensing is
not confined to ion channels but could be more widespread than
previously realized. We are currently asking how voltage sensor
operation is coupled to phosphatase activity, and what kind of
biological context this protein is involved.

2. How are neuron-subtype-specific functional traits established
during development?

There are ten genes coding alpha-subunits of voltage-gated
sodium channels (Nav channels) in mammals and four genes are
expressed in CNS neurons. However, the same Nav channel gene,
for example, Nav1.6, underlies diverse types of sodium currents
which distribute on different compartments of neurons. Such
diversity of Nav channel function may depend on interacting
proteins or cellular environments. Spinal neurons consist of
multiple populations with distinct functional properties including
excitability, transmitter phenotype and innervation patterns. We
aim to reveal how cell-specificity and diversity of neuronal
functions are acquired in CNS development by integrating
methods of electrophysiology, cell biology and molecular biology.

3. How do membrane excitabilities play role in development?

Embryos at distinct developmental stages express different sets
of ion channel molecules. In particular, Ca channel provide Ca®*
influx which plays important roles in several steps of development,
including fertilization, morphogenesis, cell fate determination, cell
migration, neurite extention and cell survival. However, little is
known how membrane excitability leads to dynamic cellular events
during development. We are trying to understand roles of
electrical activities during development by modulating membrane
excitabilities by using molecular biological tools in developing
embryos. We also explore roles of novel membrane proteins
related to membrane excitabilities.

4. How is vertebrate locomotion system originated from the
ancestral chordate?

Embryos of ascidian and appendiculum develop very rapidly
into swimming tadpole-like larva and show conserved
organization and behavior similar to primitive vertebrates. These
larvac have a nervous system with much smaller number of
neurons than in the vertebrate. Locomotion system in these lower
chordates is being studied at both levels of cellular organization
and electrophysiology as compared with that in vertebrates.
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Novel voltage-sensing protein

We have recently discovered a novel protein that contains channel-like
voltage sensor and phosphatase. Phosphatase activity is tuned by the
operation of its intrinsic voltage sensor in response to change of membrane
potential. This suggests a novel signaling pathway coupled with membrane
potential change without requiring ionic flow.

A=
normal Ringer
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B2 JybMETILF THIRAO MR AN SEBELT- Outside-out
patch IZ&BEMIKFEME Na FrRILERDRER. TTX ZHITEH1E
TEIEHEZETLY, Na FrRILERNDIERODAERFDIENTES,
Patch clamp recording of somal sodium currents from Purkinje
neurons in slice preparation.

Voltage-gated sodium currents were recorded in outside-out patch mode.
TTX-sensitive component was obtained as the sodium current component
after subtraction of trace before and after bath application of TTX.
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Studies with zebrafish as a model system to understand molecular
mechanisms underlying development of neuronal wiring and
neurophysiology of locomotion.

In the transgenic zebrafish, remove neurons are easily identified by
fluorescence of GFP in live animals.
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Professor (concurrent, NIPS): NAGAYAMA, Kuniaki, PhD
1968 Graduated from University of Tokyo. 1973 Completed the doctoral
course in Science, University of Tokyo. 1974 Research Associate,
University of Tokyo. 1984 Director, Biometrology Lab, JEOL Ltd. 1990
Project Leader, Nagayama Protein Array Project, ERATO, JRDC. 1993
Professor, The University of Tokyo. 1997 Professor, NIPS. 2001 Professor,
Okazaki Institute for Integrative Bioscience (OIB).

Speciality: Biophysics, Electron Microscopy
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Associate Professor (NIPS):

MURAKAMI, Masataka, MB, M.D.

1976 Graduated from Kyoto Prefectural University of Medicine. 1976
Research Associate, Osaka Medical College. 1981 Doctor of Medicine in
Physiology of Osaka Medical College. 1983 Postdoctorial Fellow,
Department of Physiology, University of Sydney. 1985 Associate Professor,
NIPS. 2003 Associate Professor, OIB (Seconded from NIPS).

Speciality: Physiology of exocrine glands, Energy metabolism and transport
of electrolyte and water, Paracellular Transport.
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Associate Professor: SETOU, Mitsutoshi, MD, PhD
1994 Graduated from University of Tokyo, School of Medicine. 1998
Research Associate, University of Tokyo, School of Medicine. 2001 Doctor
of Medicine in Cell biology and anatomy of University of Tokyo, School of
Medicine. 2002 Principal Investigator of PRESTO, Japan Science and

Technology Corporation. 2003 Associate Professor.
Speciality: Cell Biology and Anatomy, Intracellular transport, Receptor
dynamics, Aging
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Assistant Professor: OHASHI, Masato, PhD
1986 Graduated from Kyoto University, Faculty of Science. 1992
Completed the doctoral course in Science, Kyoto University. 1992
Postdoctoral Fellow, Department of Neurobiology, University of Heidelberg.
1996 Assistant Professor, NIPS. 2003 Assistant Professor, OIB.
Speciality: Cell Biology
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Postdoctoral Fellow: DANEYV, Radostin, PhD
1997 Graduated from Faculty of Physics, Sofia University, Sofia, Bulgaria.
2001 Completed the doctoral course in Science, The Graduate University
for Advanced Studies, NIPS, Okazaki. 2001 Postdoctoral Fellow, NIPS.
2002 Research fellow, OIB.
Speciality: Solid State Physics, Electron Microscopy
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Postdoctoral Fellow: UCHIDA, Hitoshi, PhD
1992 Graduated from Nihon University. 2004 Completed the doctoral
course in Applied Chemistry, Nagoya Institute of Technology. 1994 AISIN
CHEMICAL CO.,LTD. 2004 Postdoctoral Fellow, OIB.
Speciality: Organic Synthesis, Ceramics Chemistry
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Postdoctoral Fellow: HAYASAKA, Takahiro, PhD
1997 Graduated from Shibaura Institute of Technology. 2003 Completed
the doctoral course in Functional Control Systems. 2003 Postdoctoral
Fellow, JST. 2004 Postdoctoral Fellow, Mitsubishi Kagaku Institute of Life
Sciences. 2004 Postdoctoral Fellow, OIB.
Speciality: Biochemistry
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Postdoctoral Fellow: SUGITANI, Shouzou, PhD
1997 Graduated from University of Tokyo. 2002 Completed the doctoral course
in Arts and Sciences, University of Tokyo. 2002 Postdoctoral Fellow, OIB.
Speciality: Biophysics, Electron Microscopy
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Postdoctoral Fellow: KITAYAMA, Atsushi, PhD
1989 Graduated from The University of Tokyo, School of Engineering.
1994 Research Associate, The University of Tokyo, School of Engineering.
2000 Postdoctral Fellow, National Institute for Basic Biology, 2004
Postdoctral Fellow, OIB.
Speciality: Biotechnology
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Postdoctoral Fellow: SHIGEMATSU, Hideki,
1994 Graduated from Tokyo Institute of Technology. 1999 Completed the
doctoral course n Biotechnology, Tokyo Institute of Technology. 1999
Postdoctral Fellow, NIBH, 2000 Postdoctral Fellow, Kirin Brewery Co.,
Ltd., 2002 Postdoctral Fellow, JST, 2003 Research Associate, Tokyo
Institute of Technology, 2005 Postdoctral Fellow, OIB.
Speciality: Bioengineering, Protein Engineering
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Postdoctoral Fellow: YASUTA, Hirofumi, PhD
1992 Graduated from Faculty of Physics, Ibaraki University. 1999
Completed the doctoral course in Science and Engineering, Ibaraki
University. 2000 Postdoctoral Fellow, Theory Division, Institute of Particle
and Nuclear Studies, High Energy Accelerator Research Organization.
2005 Postdoctoral Fellow, OIB.
Speciality: Theoretical Physics, Quantum Field Theory
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Postdoctoral Fellow: NITTA, Koji,
2000 Graduated from University of Saitama, Faculty of Science. 2005
Completed the doctoral course in Science and Engineering, University of
Saitama. 2005 Postdoctoral Fellow, OIB.
Speciality: Plant Cell Biology
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Research works

A novel methodology, when it is very informative, gives an aid to
the opening of a novel scientific field. For example, MRI originally
born from NMR in chemistry and primarily developed for diogonoes
has outgrown to cover almost all medical sciences. We call such a
productive innovation, emerged from an old regime but creative to a
new field, as a strategic methodology. Integration of biosciences
might bring about such a difficulty that a simple sum of constituent
disciplines never makes a good start. Fusion of different disciplines
can be encouraged by novel breakthroughs in methodology. The
expected are new methods for three-dimensional structural analysis of
single biological molecules and the in situ functional observation of
complex biological systems.

This laboratory works on above methodological themes by relying
on the technical breakthrough of imaging methods such as electron
microscopy.

(1) Development and application of electron-phase microscopy:

Different kinds of phase observation schemes have been developed

including the novel optical principle for the reconstruction of complex

wavefunctions. They are expected to enhance the contrast which is
inherently very poor in electron microscopy of biological samples.

Applications are:

1) direct visualization and determination of primary structures

(sequences) of a single DNA molecule,

2) structural and functional analyses of membrane proteins with
the aid of single particle analysis and systematic two-dimensional
crystallization.

(2) Biological transports: Transcellular and paracellurar mechanisms
for transport of water, electrolytes, and substrates are investigated
by laying much emphasis on molecular mechanism of exocytosis and
energy supply for transport in the exocrine glands.

(3) Aging process is, at least partially, regulated by the intracellular
transport of neurotransmitter receptors and hormone receptors. We
investigate the mechanism of receptor traffic especially via
posttranslational modifications. Toward this goal, we have identified
several novel modification enzymes and we are developing new
technologies to visualize posttranslational modifications in vivo.

(4) Sorting in the endocytic pathway: The endocytic pathway
functions as a sorting station for molecules that are destined
either for lysosomes (a degrative pathway) or for recycling
pathways, thereby determining the fate of endomembrane
molecules. The physiological roles and the mechanisms of
sorting in the endocytic pathway are investigated.
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Fig. 1 Three kinds of schemes for electron-phase microscopy.

a. Conventional (bright-field) method to enhance the image contrast at the

expense of a dehancement of the spatial resolution by defocusing.

b. Zernike phase contrast method to enhance the image contrast under the

just focus condition by inserting a Zernike phase plate to the objective back-

focal plane.

c. Hilbert differential method to obtain phase contrast images similar to

light-microscopic DIC (Differential-Interference-Contrast) images by

inserting a half-plane 7 phase plate to the objective back-focal plane.
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Fig. 2 Two kinds of electron-phase microscope models.

a. 300kV analytical cryo-electron microscope (equipped with a FEG, a He-

stage and a @-filter) equipping phase plates at the back-focal plane.

b. 120kV TEM nparticularized to the phase contrast observation by

furnishing a lens system immediately below the objective and fasillitating

heating and precise positioning of phase plates.
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Fig. 3 Comparison of 300kV and 100kV TEM images for ice-embedded

and plastic-embedded cyanobacterial cells.

a. A 300kV Hilbert differential image for an ice-embedded cyanobacterial

whole cell, which holds a resolution sufficient for the identification of

subcellular structures down to 2nm.

b. A 300kV conventional image shot for just the same sample as shown in

a., of which low contrast makes it difficult to identify subcellular structures.

c. A 100kV conventional image for a plastic-embedded and thin-sectioned

cyanobacterial cell, which was prepared with a chemical fixation,

dehydration and a heavy metal staining. Due to the harsh and lengthy
chemical treatments, subcellular structures are heavily damaged making
their morphological preservation hard.

nm
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Professor: TOMINAGA, Makoto, MD, PhD

1984 Graduated from Ehime University, Faculty of Medicine. 1992
Graduated from Kyoto University Graduate School of Medicine. 1993-1999
Assistant Professor, National Institute for Physiological Sciences. 1996-
1999 Research Fellow, University of California at San Francisco. 1999-
2000 Assistant Professor, University of Tsukuba. 2000-2004 Professor, Mie
University School of Medicine. 2004 Professor, Okazaki Institute for
Integrative Bioscience.

Specialty: Cellular and Molecular Physiology
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Associate Professor: TOMINAGA, Tomoko, MD, PhD
1984 Graduated from Ehime University, Faculty of Medicine. 1990-1993
Research Fellow, Kyoto University. 1993-1995 Research Fellow, National
Institute for Basic Sciences and National Institute for Physiological
Sciences. 1995 Assistant Professor, National Institute for Physiological
Sciences. 1996-1999 Research Fellow, University of California at San
Francisco. 1999-2000 Associate Professor, Dokkyo University School of
Medicine. 2003-2004 Assistant Professor, Mie University School of
Medicine. 2004 Associate Professor, Okazaki Institute for Integrative
Bioscience.

Specialty: Cellular and Molecular Biology
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Assistant Professor: SHIBASAKI, Koji, Ph.D.
1996 Graduated from Utsunomiya University, Faculty of Agriculture.
2001 Graduated from The Graduated University for Advanced Studies,

School of Life Science, 2001-2002 Research Associate, National Institute
for Physiological Sciences. 2002-2004 Research Fellow, University of
Rochester School of Medicine. 2004 Assistant Professor, Okazaki Institute
for Integrative Bioscience.

Specialty: Cellular and Molecular Neurobiology
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Research Fellow: INADA, Hitoshi, PhD
1998 Graduated from Kyushu University Graduate School of Science.
1998-1999 Postdoctoral Fellow, Kyushu University. 1999-2005 Postdoctoral
Fellow, Nagoya University. 2005 Research Fellow, Okazaki Institute for
Integrative Bioscience.
Specialty: Molecular Neurobiology, Behavioral Genetics
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Research Fellow: SOKABE, Takaaki, PhD
1998 Graduated from Himeji Institute of Technology, Faculty of Science.
2004 Graduated from University of Tokyo Graduate School of Medicine.
2004-2005 Research Fellow, University of Tokyo Graduate School of
Medicine. 2005 Research Fellow, Okazaki Institute for Integrative
Bioscience.
Specialty: Cellular and Molecular Biology
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JSPS Postdoctoral Fellow: MANDADI, Sravan, PhD

1995 Graduated from Berhampur University, Faculty Pharmacy (India).
2004 Graduated from University of Sydney, Faculty of Pharmacy
(Australia). 2005 JSPS Postdoctoral Fellow.

Specialty: Neurophysiology

MRAR

DT RBELEY R, AL, BAE TN, BXAETESEN
FEE VT TRP Fv /L& L EL TR AR 25 - 1R E 5%




KDL TR DR AT TNA, $72, WZLBRIa CoOM
fatEag S iEENC B A IEMARER K, 42T v RV O
HrEIT->TND,

&

e

(1) 9 AN S 28 D 53 - B A O B B9~ 2078 : (T
TR HINE, RPTMEIEELRE O TR T 012
FRIPZEOL AL 5, ZORZEICIE, Bi5T
KAB~T ADATEHEBL B RAT S

-

172,

(2) IR EZ D5y B O fig BT B3 28158 : BEA O IR £
ZRARO BETVERBLRE T RAT, 28 RS E WSS
FEREARAT, BRI 2 O - BB R A B A 7 RE AT,
FLE COFRBUFRNT, BAS T KB~V AE W ATEFET 2L
TIREZ BEEO2RMAZ BHEL CWD, FLREZ &K
DOBRRFLED TND,

(3) MH R4 A & e 1 B (2 B0 2 T A S H AT D A B L 2 B
T O HALEMAE T Rho 77U —HRAE LA H.LELE
M E B (ZBE D1 BARIERE RS 36 LUV F DT 253 F-Hill i
PR AL ERTFEE VT TRY, ST SEEY
DIFFTEAT > TND, e, MIfaHE - EEh 2B 2 BRI
EELNEAT L T RV OB BHED T D,

N

Research works

‘We mainly investigate molecular mechanisms of nociception and
thermosensation by focusing on TRP ion channels. We also
investigate signal transductions and channels involved in cell
adhesion and cell movement in mammalian cells. Molecular

cell Dbiological, biochemical, developmental biological and
electrophysiological techniques are utilized to achieve the above

objectives. The followings are major projects in progress.

(1) Molecular mechanisms of nociception: Capsaicin receptor
TRPV1 and TRPAI are ion channels activated by different
noxious stimuli. We try to clarify the nociceptive mechanisms
at peripheral nerve endings by focusing on TRP ion channels,
especially TRPV1 and TRPAL. We are also doing behavioral
analyses of TRPV1-deficient mice.

(2) Molecular mechanisms of thermosensation: Temperature
sensing ability is conferred by ion channels of the TRPV,
TRPM and TRPA families. We try to clarify the molecular
mechanisms of thermosensation by focusing on those

thermosensitive TRP channels. We are also doing behavioral

analyses of TRPV3- or TRPV4-deficient mice. Furthermore,

we are trying to isolate a novel thermosensitive channels.

(3) Molecular mechanisms involved in cell adhesion and cell
movement: We try to understand underlying mechanisms for
cell motility by focusing on signal transduction cascade
involving Rho and its related proteins. We are also trying to
isolate a novel mechanosensitive ion channels involved in cell

adhesion and cell movement.
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[ Mammalian thermosensitive TRP channels: their temperature
thresholds for activation (right) and activated currents (left)]
Capsaicin receptor TRPV1, TRPV2, TRPV4 or TRPMS is activated over
43°C, over 52°C, over 36°C or under 28°C, respectively.

cell migration
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[Role of DIP in cell motility]

(Upper Photos) Normal fibroblast (5<)moved well with membrane
ruffles (arrows), although the dominant negative DIP expressing cell failed
to move (arrowhead). (Lower) The model of cell migration induced by
the downstream signaling of DIP.
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Associate Professor (concurrent, NIPS):

OZAKI, Tsuyoshi, VMD, PhD

1969 Graduated from Hokkaido University, Faculty of Veterinary Medicine.
1971 Completed the master course in Veterinary Science, Hokkaido
University. Research Associate, Fukushima Medical College. 1977 Chief
inspector, Hokkaido Abashiri Public Health Center. 1981 Associate
Professor, NIPS.

Speciality: Veterinary Physiology
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Associate Professor (concurrent NIPS):

KIMURA, Tohru, DVM, PhD
1983 Graduated from Tokyo University of Technology and Agriculture,
Faculty of Agriculture. 1985 Completed the master course in Agriculture,
Tokyo University of Technology and Agriculture. 1986 Nihon Nosan Kogyo
CO., LTD. 2002 Saitama Daiichi Pharmaceutical CO., LTD. 2005
Associate Professor, NIPS.
Speciality: Laboratory Animal Science, Veterinary Dermatology
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Research works
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The Center for Experimental Animals was established in 1980 for
communal use by both the National Institute for Physiological
Sciences and the National Institute for Basic Biology. The facility
consists of the terrestrial animal section and the aquatic animal
section, where about 30 species including rat, mouse, rabbit tortoise,
frog, echini, asteroids are kept and supplied for experimentation.

For the highly reproducible experiments, it is important to use well-
characterized and quality-proofed animals. For this purpose, it is
necessary to provide air condition, care for animal health, and
prevention of infectious diseases. Surgical rooms and experimental
rooms are provided in the terrestrial animal section. In addition, an
annex (1074m®) composed of special rooms for experimentation with
transgenic animals was built in 1994.

In 2000 the structure of Okazaki National Research Institutes
changed following establishment of Center of Integrative Bioscience.
Currently the Center for Experimental Animals is situated under
Research Facilities of our institute complex. In 2002 another animal
facility building was built in the new campus in Area E.

In recent years, the number of mutants or gene-modified animals
was remarkably increased, which raised technical problems to
maintain or preserve these special animal strains. Staffs are now
improving the method of freezing fertilized eggs or early stage

embryos.
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Assistant Professor (concurrent, NIPS):

KATAOKA, Masanori
1993 Graduated from Kochi University. 1999 Completed the doctoral
course in Philosophy, Nagoya University. 1999 Postdoctral Fellow, Nagoya
University. 2000 Assistant Professor, Nagoya University. 2003 Research
Associate, Research Center for Computational Science.
Speciality: Sunthetic Chemistry, Materials Science
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In April, 2000, the Research Center for Computational Science
(RCCS) was established as a common facility for the Okazaki
National Research Institute based on the Computer Center of
Institute for Molecular Science. Then the center was reorganized
into a common facility for the National Institutes of Natural
Science in April, 2004.

The purpose of reorganization is to expand its frontier to
boundary area between molecular and bio sciences. Since then
RCCS has continued to provide the computational resources not
only for the researchers inside the institutes but also for molecular
and bio scientists around the world, expanding its own resources
to solve the hard problems which might be impossible in their own
universities or other institutes. Now 200 research groups and over
700 users use RCCS.

Development of artificial bioorganic compounds based on the
structure and function of natural biopolymers.

Research topics are design and synthesis of artificial nucleobases
by computational and synthetic chemistry focused on a structure
of base-pair in nucleic acids. The Universal nucleobase forms
base-pair with all nucleobases by the dynamic transformation of
the structure. The base is applied to universal oligonucleotide
which forms stable multi-helices with single-stranded DNA.
Triple-ring heterocycles for artificial nucleobases form a very
strong base-pair with natural nucleobase. The bases are applied to
nucleobase markers for electron microscope.

Super computers and their program libraries in the Research

Center for Computational Science are used in this research.

. F3U-FILBBETFORERETIL
Figure. The base pair structure of thymine with thymine-marker
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“Research for the Future Program”
International Symposium

(The 32" NIPS International Symposium)
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“Research for the Future” and the 32™ National Institute
for Physiological Sciences (NIPS) Joint International
Symposium was held on November 11-13 in 2005 at
National Institutes for Natural Sciences/Okazaki New
Grand Hotel with the title of “Adult Neurogenesis in
Normal and Pathological Conditions.” Recently, it has
been shown that neurogenesis occurs not only in
embryonic brains but also in adult brains and that
thousands of new neurons are born in specific brain
This
symposium was planned aiming at vigorous interactions

regions in adult mammal including human.

among scientists investigating neurogenesis/gliogenesis in
embryonic as well as adult brains. The topics covered
researches on the molecular mechanisms underlying the
maintenance of neural stem/progenitor cells in normal and
pathological conditions, generation of neurons from bone
marrow-derived mesenchymal stem cells, and regenerative
medicine by transplanting neurons derived from embryonic
stem cells. We invited internationally first grade scientists
(7 from abroad and 13 from inside Japan) as speakers in
the oral session. In addition, the poster beer session was
held and 22 posters were presented. After all, we had a
total of 80 participants (10 from abroad and 70 from inside
Japan). There was very active discussion among scientists,
especially among first grade scientists and young
participants, in the intimate atmosphere. This international
symposium was an incubator that would bear interaction

among foreign and Japanese investigators and would

produce future collaborations.




“Research for the Future Program” International Symposium
The 32" NIPS International Symposium

“Adult Neurogenesis in Normal and Pathological Conditions’

Date : November 11 (Thu) — 13 (Sat), 2004
Place : National Institutes of Natural Sciences

5-1 Higashiyama, Okazaki-city, Aichi, 444-8787 Japan
November 11th, Thursday
Opening Remarks

Session 1: The kinetics of adult neural stem/progenitor cells (Chairs: Derek van der Kooy / Seiji Hitoshi)
1. Derek van der Kooy (University of Toronto / Canada)
The control of adult neural stem and progenitor cell proliferation.
2. Masayo Takahashi (Kyoto University / Japan)
Neurogenesis in the damaged adult rat retina
3. Mari Dezawa (Kyoto University / Japan)
Specific differentiation of functional neurons from bone-marrow stromal cells and application for a rat model of Parkinson's disease.
4. Kazunobu Sawamoto (Keio University / Japan)
Migration of newly generated neurons in the adult mammalian brain.

November 12th, Friday
Session 2: Adult neurogenesis in neurological disorders (Chairs: Jeff Macklis / Katsuhiko Ono)
5. Hideyuki Okano (Keio University / Japan)
Self-renewal of neural stem cells and CNS-repair.
6. Jeff Macklis (Harvard University / U.S.A.)
Cellular repair of complex cortical circuitry by neural precursors and induction of neurogenesis.
7. Cindi Morshead (University of Toronto / Canada)
Adult neural stem cells and their role in stroke recovery.
8. Hidemasa Kato (Tohoku University / Japan)
Neural stem cell biotechnology as a tool for deciphering neurological problems.

Session 3: Molecular basis for neurogenesis and gliogenesis (Chairs: Cindi Morshead / Kazuhiro Ikenaka)
9. Stephen C. Noctor (Columbia University / U.S.A)
Patterns of neurogenesis and cortical assembly.
10. Nobuaki Tamamaki (Kumamoto University / Japan)
Neurogenesis in the neocortical subventricular zone.
11. Ryoichiro Kageyama (Kyoto University / Japan)
Roles of bHLH genes in neural development.
12.  John A. Kessler (Northwestern University / U.S.A.)
The role of B-catenin and BMP signaling in lineage commitment by neural stem cells.
13.  Yukiko Gotoh (Tokyo University / Japan)
Fate regulation of embryonic neural precursor cells.

November 13th, Saturday
Session 4: Adult neurogenesis in psychiatric disorders (Chairs: René Hen / Kenji F. Tanaka)

14. René Hen (Columbia University / U.S.A.)

Contribution of hippocampal neurogenesis to the behavioral effects of antidepressants.
15. Shin Nakagawa (Hokkaido University / Japan)

Depression and Neurogenesis.
16. Seiji Hitoshi (National Institute for Physiological Science / Japan)

Neural stem cells in stress conditions.




17. Tatsuhiro Hisatsune (Tokyo University / Japan)

Regulation of early steps in adult neurogenesis.

Session 5: Neural fate determination in the developing brain (Chairs: John A. Kessler / Seiji Hitoshi)
18. Takaki Miyata (Nagoya University / Japan)

Asymmetric P/P divisions during CNS development: Their cytogenetic and histogenetic roles studied by slice culture.

19. Tetsuya Taga (Kumamoto University / Japan)

Neuronal versus glial fate determination by cross-interactions among transcription regulatory systems.
20. Magdalena G6tz (Max-Plank Institute / Germany)

Pax6 as a master control gene for neurogenesis from stem cells.
Closing remarks

Poster Session November 11-13, 2004

P-1.

P-7.

P-9.

Takashi Namba'?,Hideo Namiki?, Tatsunori Seki' (! Dept of Anat, Juntendo Univ Sch of Med, Tokyo, Japan, “Integrative Biosci
and Biomed Eng, Sch of Sci and Eng, Waseda Univ, Tokyo, Japan.)

Nature, cell-cell interaction and fate of hilar proliferating cells in the postnatal rat dentate gyrus

Ryuta Koyama' Maki K. Yamada' Shigeyoshi Fujisawa' Ritsuko Katoh-Semba? Norio Matsuki' and Yuji Ikegaya' (‘Laboratory of
Chemical Pharmacology, Graduate School of Pharmaceutical Sciences, The University of Tokyo, Tokyo 113-0033, Japan, and
“Institute for Developmental Research, Aichi Human Service Center, Aichi 480-0392, Japan)

Brain-Derived Neurotrophic Factor Induces Hyperexcitable Reentrant Circuits in the Dentate Gyrus

Masahiro Yamaguchi and Kensaku Mori (Department of Physiology, Graduate School of Medicine, University of Tokyo)

Critical period for sensory experience-dependent survival and death of newly-generated granule cells in the adult mouse olfactory bulb
R.X. Yamada, M.K. Yamada, N. Matsuki and Y. Ikegaya (Lab Chem Pharmacol, Grad Sch Pharmaceut Sci, Univ Tokyo, Tokyo, Japan)
Sema3F-induced growth cone collapse: differential actions of cAMP on axons and dendrites of dentate granule cells

S. Esumi and T. Yagi (KOKORO Biology group, Graduate School of Frontier Biosciences, Osaka University CREST, JST)
Monoallelic yet combinatorial expression of variable exons of the CNR/Protocadherin-a gene cluster in single neurons

Hirofumi Morishita'?, Yoji Murata!, Shigeyuki Esumi', Masahumi Kawaguchi'?, Sonoko Hasegawa', Chika Seiwa* , Shun
Hamada', Hiroaki Asou®, Takeshi Yagi'?* ('KOKORO Biology Group, Graduate School of Frontier Biosciences, Osaka University
2Course of Medical Biosignaling, Graguate School of Medicine, Osaka University *National Institute for Physiological Sciences
4 Department of Neurobiology, Tokyo Metropolitan Institute of Gerontology)

DYNAMIC EXPRESSION OF AXONAL CNR/PROTOCADHERINa FAMILY PROTEIN IN THE DEVELOPING NERVOUS
SYSTEM

M. Kawaguchi, T. Tohyama, and T. Yagi (KOKORO Biology group, Graduate School of Frontier Biosciences, Osaka University)

The expression pattern of CNR/Pcdha isoforms correlates with genomic methylation status.

Masahiko Abematsu'?, Tetsushi Kagawa'*, Shinji Fukuda'?, Toshihiro Inoue'?, Hirohide Takebayashi*, Tetsuya Taga'? ('Department
of Cell Fate Modulation, Institute of Molecular Embryology and Genetics, Kumamoto University *The 21st Century COE program,
Kumamoto University *Laboratory of Active Transport and “Laboratory of Neurobiology and Bioinformatics, National Institute
for Physiological Sciences)

bFGF Specifies Dorsoventral Cell Identity of Neuroepithelial Cells in Terms of Oligodendrocyte Differentiation Capacity

Koji Shibasaki, Zhiyong Yang, and Lin Gan(Center for Aging and Developmental Biology, University of Rochester School of
Medicine, Rochester, NY. )

DIx1 and DIx2 Homeobox Factor Interact with POU Transcription Factor Brn-3b in Developing Mouse Retina

. Kim H-J, Hida H, Jung C-G, Miura Y, Nishino H (Dept. of Neuro-Physiol. & Brain Sci., Nagoya City Univ. Grad. Sch. Med. Sci.,

Nagoya, Japan.)

Neuronal differentiation from neural stem/progenitor cells is promoted by the treatment with G1/S cell cycle blockers

Shinsuke Shibata' , Shin-ichi Sakakibara?, Takao IMAI', Hirotaka J Okano!, Hideyuki OKANO'?, ('Department of Physiology,
Keio University, School of Medicine, Japan. *Department of Histology and Neurobiology, Dokkyo University, School of
Medicine,Japan. *CREST-JST, Japan)

1In vivo function of Musashi Family in mammalian CNS development

. Y. Tozuka!, S. Fukuda', T. Seki’, T. Namba?, M. Yoshida!, Y. Miyamoto', T. Hisatsune' ('Dept. Integrated Biosciences, Univ.

Tokyo. 2Dept. Anatomy, Juntendo Univ. )
Excitatory GABAergic inputs accelerating cell-differentiation process in the early phase of adult hippocampal neurogenesis
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Toshihiro Inoue'?, Tetsushi Kagawa>®, Mikiko Fukushima', Hidenobu Tanihara', Tetsuya Taga® (‘Department of Ophthalmology
and Visual Science, Graduate School of Medical Sciences, and ?Department of Cell Fate Modulation, Institute of Molecular
Embryology and Genetics, Kumamoto University, Kumamoto, Japan. *Division of Active Transport, National Institute for
Physiological Sciences, Okazaki, Aichi, Japan. )

Activation of canonical Wnt pathway promotes proliferation of retinal stem cells derived from adult mouse ciliary margin.

Takeshi Shimizu', Tetsushi Kagawa', Shinji Takada®, Tetsuya Taga' ('Dept. Cell Fate Modulation, Inst. Mol. Embryol. Genet.,
Kumamoto Univ. *Cent. Integ. Biosci., Okazaki)

Extrinsic factors regulate proliferation and differentiation of neural stem cells via the glycogen synthase kinase3 3 pathway.

. Atsushi Natsume'!, Marina Mata?, Joseph C. Glorioso®, Hiroki Takeuchi*, Jun Yoshida*, and David J. Fink*> (‘Nagoya University

Hospital, Center for Gene and Regenerative Medicine, *Department of Neurology, University of Michigan Ann Arbor,
3Department of Molecular Genetics and Biochemistry, University of Pittsburgh, *Department of Neurosurgery, Nagoya University)
Prolonged biologically active GDNF expression driven by the HSV LAP2 promoter protects dopaminergic neurons from 6-
OHDA-induced neurodegeneration.

. K.F. Tanaka, H. Takebayashi, K. Ikenaka (Div. Neurobiol. Bioinfo., Natl. Inst. Physiol. Sci., Okazaki, Japan )

Mutated GFAP dynamics in mouse primary astrocytes

. Yasuhiro Ogawa!, Matthew Rasband®, Hirohide Takebayashi', Yasuno Iwasaki', James Trimmer’, Kazuhiro Ikenaka' ('National

Institute for Physiological Sciences, 2UCONN, *UC, Davis)
Radial glial cells, astrocyte and ependymal cells express alpha-actinin-1

. L.Ding, K.F. Tanaka, H. Takebayashi, K. Ono, O. Chisaka, K. Ikenaka (Div. Neurobiol. Bioinfo., Natl. Inst. Physiol. Sci., Okazaki,

Japan,)
Dorsal-to-ventral migration of Olig3 lineage cells in the fetal mouse hindbrain and spinal cord

. N. Masahira"?, L. Ding', H. Takebayashi', K. Ono', K. Shimizu?, K. Ikenaka', ('Div. Neurobiol. Bioinfo., Natl. Inst. Physiol. Sci.,

Okazaki, Japan, > Dept. Neurosurg., Kochi Med. Sch., Kochi, Japan)

A long-term lineage analysis of Olig2-expressing cells by CreER™/loxP system

Masae Naruse', Seiji Hitoshi', Rashmi Bansal?, Kazuhiro Ikenaka' (' National Institute for Physiological Sciences, 2Department
Neuroscience, University of Connecticut Medical School)

Induction of ectopic Olig2 expression in fetal cerebral cortex by FGF-2

K. Watanabe!?, K. Ikenaka'? and K. Ono'? ('Grad. Univ. Advanced Studies, Hayama, Japan, *Div. Neurobiol. Bioinfo., Natl. Inst.
Physiol. Sci., Okazaki, Japan)

The expression pattern of netrin-1, Sema3A and their receptors in the chick optic nerve

Mikito Higashi, Seiji Hitoshi, Kazuhiro Ikenaka (Div. of Neurobiology & Bioinformatics, Natl. Inst. Physiol. Sci., Okazaki,
Japan)

Oligodendroglial differentiation of neural stem cells in a demyelination model
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The Graduate University for Advanced
Studies School of Life Science

In recent years, it has become necessary to train scientists, who
are highly skilled and creative, to support the promotion of
creative research and pioneer in leading scientific areas, which is a
strong demand in our country.

According to the increasing internationalization of academic
research, it is also necessary to take enormous effort to train
international-minded researchers with broad outlook, particularly
for interdisciplinary research in multiple fields.

The Graduate University for Advanced Studies (SOKENDAI)
was established in 1988 to develop creative international
researchers with wide-ranging vision capable of leading the latest
streams of research under close cooperation with the inter-
university research institutes. It has accepted graduate students
since 1989.

SOKENDALI is composed of 6 schools; Cultural and Social
Studies; Physical Sciences; High Energy Accelerator Science;
Multidisciplinary Sciences; Life Science and Advanced Sciences.

School of Life Science is constituted three departments;
Department of Genetics (based on NIG (National Institute of
Genetics)), Department of Molecular Biomechanics (based on
NIBB (National Institute of Basic Biology)), and Department of

Physiological Sciences (based on NIPS (National Institute for
Physiological Sciences)).

The outline of Department of Physiological Sciences.

The aim of this department is to promote researchers who
mainly investigate underlying mechanisms the function of human
body in a comprehensive manner.

Physiological Science plays a central role to combine various
fields in basic medicine, as sharing the base with bioscience and
maintains close connections with clinical medicine.

The policy is to promote educated researchers who have a broad
knowledge of medicine and physiological science, and is to be
able to find the function from the molecular, which is the basic
organization of living bodies, to individual body from an original

physiological scientific points of view.
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STUDENTS FROM OTHER
UNIVERSITIES

We are also cooperating with other graduate universities in Japan. Many graduate students in other graduate universities stay and study

in NIPS for one or two years.




ES

—L .

5&

it
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GONG, Weiqin China Department of Geriatrics Xijing Hospital The Fourth 2002.7.1 ~ 2003.6.30
Military Medical University

WANG, Xiaoming China Department of Geriatrics Xijing Hospital The Fourth 2003.2.1 ~ 2004. 1.31
Military Medical University

SOOKSAWATE, Thailand Department of Physiology Faculty of Parmaceutical 2003.5.1 ~ 2004.4.30

Thongchai Sciences Chulalongkorn University

TACHEY, Krassimir, Bulgaria Department of Functional Biology Faculty of Natural 2003. 7. 1 2003.12.31

Dimov Sciences, University of Shoumen Universitetska 2004.10. 1 2005. 3.31

SUBRAMANYAM, India Department of Sericultural Sciences Bangalore University 2003. 7.7 ~ 2004.6.15

Muthangi, Veere-Venkata 2005. 4.18 ~ 2005.7.17

NIKITIN, Nikolay, Russia Laboratory of Hearing Physiology I.P. Pavlov Institute of 2003.8.1 ~ 2004.1.31

Ivanovich Physiology Russian Academy of Sciences

PFEIFFER, Steven, E. U.S.A. Department of Neuroscience and Microbiology University | 2004.2.1 ~ 2004. 4.30
of Connecticut Medical School

TASHMUKHaMEDOY, Uzbekistan Department of Membrance Biophysics Institute of 2004.2.2 ~ 2004.5.13

Bekjan Physiology and Biophysics Academy of Sciences of
Uzbekistan

LORINCZ, Andrea Hungary Department of Comparative Physiology University of 2004.5.1 ~ 2005.4.30
Szeged, Faculty of Science

HUCEK, Stanislav Czech Republic | Institute of Parasitology Academy of Sciences of Czech 2004.5.20 ~ 2004.11.20
Republic Laboratory of Election Microscopy

LI, Yun-Qing China Department of Anatomy and K.K.Leung Brain Research 2004. 6.4 ~2004.9.3
center The Fourth Military Medical University

PERFILIEV, Sergei, Russia Institute of Physiology St-Petersburg State University 2004. 6.7 ~ 2004.9.6

Nikolaevich

BESSONOVA, Svetlana Uzbekistan Department of Membrance Biophysics Institute of 2004. 7.12 ~ 2005.10.14
Physiology and Biophysics Academy of Sciences of
Uzbekistan

KRASILNIKOV, Oleg, Brazil Department of Biophysics and Radiobiology Federal 2004.9.1 ~ 2004.12.2

Vladimirovich University of Pernambuco

KURBANNAZAROVA, Uzbekistan Department of Membrance Biophysics Institute of 2004.10.18 ~ 2005. 1.20

Ranokhon Physiology and Biophysics Academy of Sciences of
Uzbekistan

LUJANMIRAS, Rafael Spain Centro Regional de Investigaciones Biomedicas Facultad de | 2005. 1.13 ~ 2005 4.12
medicina Universidad de castilla-La Mancha

SUN, Xin China Department of Pedigtrics, Xijing Hospital, The Fourth 2005. 1.25 ~ 2006. 1.24
Military Medical University

MA, Jianmei China Department of Anatomy Dalian Medical University 2005.4.1 ~ 2005.10.31

2. BARZMRAESEBEAVHNEAHAEE
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TRAN, Tuan diep Viet Nam 2003.4.1 ~ 2003.9.30
LOPEZ-BENDITO, Spain 2004. 1.8 ~2004.3.7

Guillerming
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Magdalena Gotz Germany Director Max-Plannck Inst.Neurobiol 2004.11.11 ~ 2004.11.20
Rene Hen U.S.A. Professor Columbia Univ. 2004.11.10 ~ 2004.11.14
John A Kessler U.S.A. chairman Northwestern Univ. 2004.11.9 ~ 2004.11.22
Jefferey Macklis U.S.A. Assistant Professor Harvard Univ. 2004.11.9 ~ 2004.11.14
Cindi Morshead Canada Assistant Professor Univ. Toronto 2004.11.9 ~ 2004.11.16
Stephen C.Noctor U.S.A. Research Scientist Columbia Univ. 2004.11. 8 ~ 2004.11.16
Derek van der Kooy Canada Professor Univ. Toronto 2004.11.9 ~ 2004.11.14
Jutapakdeegul Nuanchan Thailand Lecturer Mabhidol Univ. 2004.11.10 ~ 2004.11.16
4. MEHRE
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NIKITIN, Nikolay I. Russia Research Scientist L.P.Pavlov Institute of physiology, 2004.4.1 ~ 2004.4.26

Russian Academy of Sciences 2004.5.5 2004. 7.29
JOHN E.Johnson U.S.A. Professor The Scripps Research Institute 2004. 6.11 ~ 2004. 6.12
Rasmus R. Schroeder Germany Associate Professor | Max-Planck-Institute for Medical 2004. 8.20 ~ 2004. 8.28
Research
THONGCHALI, Thailand Associate Professor Chulalongkorn University 2004. 9.12 ~ 2004. 9.25
SOOKSAWATE
Ellis-Davies Graham U.S.A. Associate Professor | Drexel University 2004.10.31 ~ 2004.11.10
L iu Ting-Ting Taiwan Post-doctoral fellow | National Yang-Ming University 2005.1.7 ~ 2005.1.10
5. RERMIBFMHAEE

K 4 E 4 L G AT e o
DELPHINE, Delaunay France Graduate student INSERM U 495 2004. 6.10 ~ 2004. 6.18
MITRADAS, M. Panicker | India Associate Professor | National Centre for Biological 2004. 7.20 ~ 2004. 7.27

Sciences
PETER, Robert Dunkley Australia Professor The University of New Castle 2004. 7.22 ~ 2004. 7.26
ALFREDA, Stadlin China Associate Professor Chinese University of Hong Kong 2004. 7.23 ~ 2004. 7.25

YOO-Hun Shu South Korea Professor Seoul National University 2004. 7.24 ~ 2004. 7.25
PETER T. -H. Wong Singapore Associate Professor | National University of Singapore 2004. 7.24 ~ 2004. 7.26
PIU, Chan China Professor Beijing Institute of Geriatrics 2004. 7.24 ~ 2004. 7.26
Vinoth Kumar India Graduate student University of Madras Chennai 2004. 8.4 ~ 2004.10.30
Elior Pales Israel Associate Professor The Weizmann Institute of Science | 2004.9.4 ~ 2004.9.12
Noctor Stephen U.S.A. Research Scientist Columbia University 2004.11. 8 ~ 2004.11.16
Van.der.kooy Derek U.S.A. Professor University of Toronto 2004.11.9 ~ 2004.11.14
Jeffrey D. Macklis U.S.A. Associate Professor | Harvard Medical School 2004.11.9 ~ 2004.11.14
Morshead Cindi U.S.A. Assistant Professor University of Toronto 2004.11.9 ~ 2004.11.16
Kessler John U.S.A. Chairman Northwestern University Medical 2004.11.9 ~ 2004.11.22
school
6. ZEHE
K 4 E 4 W 4 AT g oA

MARK, Matfield UK Executive Director Research defense Society 2004. 5.30 ~ 2005.6.5
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Zhang Sumin China 2004. 4.1 ~ 2005.3.31

Marie-Laure, Grillon France 2004. 7.20 ~ 2004.9. 8

PHONGPHANPHANEE, | Thailand 2004.9.12 ~ 2004.10.30

Penphimon

McLEAN, David England 2005. 1.12 ~ 2005.3.31

8. ~LVHIRE

K 4 4 gk 4 BT s o

Paul, Slesinger U.S.A. Assistant Professor Peptide Biology Laboratory, The 2004. 5.19 ~ 2004. 5.20
Salk Institute San Diego

Florian, LANG Germany Professor Department for Physiology, 2004. 5.25 ~ 2004. 5.26
University of Tubingen

Hsieh, Wen-Kuo Taiwan Graduate Student Department Engineering and 2004.7.7 ~ 2004.7.11
System Science, National Tsing
Hua University

Akos, Kulik Germany Scientist Department of Anatomy and Cell 2004.7.9 ~ 2004.8.14
Biology, University of Freiburg

Han, Sung-Sik South Korea Professor Graduate School of Biotechnology, | 2004.8.9 ~ 2004. 8.14
Korea University

Mun, Ji Young South Korea Graduate Student Graduate School of Biotechnology, | 2004. 8.9 ~ 2004. 8.14
Korea University

Kim, In Sun South Korea Professor Biology Department, Keimyung 2004.8.9 ~ 2004. 8. 21
University

Ji, Sang-Yong South Korea Graduate Student Biology Department, Keimyung 2004. 8.12 ~ 2004. 8. 21
University

Bokor, Hajnajka Hungary Research Fellow Institute of Experimental Medicine, | 2004. 9.13 ~ 2004. 9.13
Hungarian Academy of Sciences

Katona, Istvan Hungary Senior Research Institute of Experimental Medicine, | 2004. 9.13 ~ 2004. 9.13

Fellow Hungarian Academy of Sciences

Julius David U.S.A. Professor University of California, San 2004. 9.23 ~ 2004.9.25
Francisco

Gulledge, Allan Australia Research Fellow John Curtin School of Medical 2004.10.31 ~ 2004.11. 1
Research, Australian National
University

Dora, Angelaki U.S.A. Professor Washington University School of 2004.11.19 ~ 2004.11.21
Medicine

Kim, In Sun South Korea Professor Biology Department, Keimyung 2005. 1.10 ~ 2005. 1.22
University

Han, Sung-Sik South Korea Professor Graduate School of Biotechnology, | 2005. 1.10 ~ 2005. 1.22
Korea University

Ji, Sang-Yong South Korea Graduate Student Biology Department, Keimyung 2005. 1.10 ~ 2005. 1.22
University

Mun, Ji Young South Korea Graduate Student Graduate School of Biotechnology, | 2005. 1.12 ~ 2004. 1.22
Korea University

Goel, Vinod U.S.A. Assistant Professor York University 2005.2.6 ~ 2005.2.8

Phonghanphanee, Thailand Instructor Chulaongkorn University 2005.2.14 ~ 2005. 2.22

Penphimon
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COMMON FACILITIES IN OKAZAKI

] & [F ¥R £ fF OKAZAKI LIBRARY AND INFORMATION CENTER

R IAF A7 P X TR, IR 3 SRR OB, MERESF 2R - 6P - fRAF L, [ley 3 HEPEORRE, LA HMFTEE
FEOFANHEL TV D,
(FE=7etnE
1. 9477V —0— RIZL 5 24 BERIFIH,
2. IE @R — B A (Web of Science, inside Web, NACSIS-IR, SciFinder Scholar %) ,

The Library collects, arranges and preserves journals and books of the three Institutes, and provides them for common use
for the Institutes staff and their guests.
<main function>
1. 24hours use by a library card
2. Information retrieval service
(Web of Science, inside Web, NACSIS-IR, SciFinder Scholar, etc).




FlEa> 7l Atz 53— OKAZAKI CONFERENCE CENTER

Conferece Room

REHEE

£ FEFRAAEEEABEE ACCOMODATION

LEF A FEE F ORI 270, Si@kig L
THElEaR = BayY IME=E 51, FealfE= (1 AH)9,
KRl = (2 AF) 4, REF=E 10, FEHRSE 20 AR O ILF
oy |ME=11, HEIEE (2 AM) 4, FiER 20550,
S FF AR e 21X O S E AR B ISR ST
Do

Two lodging houses (Mishima and Yamate Lodges) are
provided for guests, both foreign and domestic,
for the common use of the three Institutes (NIPS, NIBB and
IMS).

The lodging capacities are as follows :

Single | Twin Family

Room | Room Room
Mishima Lodge 60 14 20
Yamate Lodge 11 4 2

FANOEFRRI L OCERNRIRZ XY, HEEONTE, 2
BOWRITET D & L bl AL o, LiRicHs
THIEEHMITER 9 4 2 IR L., KREiE=
250 AUNE, TEEEE 150 AUNEE, /I (2 =) 4% 50
EAeS

Okazaki Conference Center was founded on February,
1996 to promote international and domestic conference
program of research and education.

Conferece Room A (capacity of 250)

Conferece Room B (capacity of 150)

Conferece Room C (2 rooms, capacity of 50 each)

—100—
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NEE X - Ao X
CAMPUS MAP

ool

According to area

o X 5y

Use classification

EBRARTTERT, B SERTIERT, o T REERTERT,
MlEHEa FH ¥ —, BMERME, WMEAE

9] ﬁ%ﬂﬁ X National Institute for Physiological Sciences,
Myodaiji Area National Institute for Basic Biology,
Institute for Molecular Science,
Okazaki Administration Office, Staff hall, Lodging for staff
=EHPK g =27 7 Lo At 2 —, bl (SR v )
Mishima Area Okazaki Conference Center, Mishima Lodge
HIEHIX B EE
Tatsumi Area Lodging for staff
1L HiE X TR (ILIFFe v ), MRS A A A T 2k 2 —

Yamate Area

Yamate Lodge, Okazaki Institute for Integrative Bioscience

AEPRPERTSERT  PHREBRE
The Ine Marine Laboratory

(National Institute for Physiological Sciences)

BB SRR THRAH—ELH
National Institute Energy Center
i 2% \ for Physiological Sciences
7
Location N ///
© APRAWTIEFT BRI IR
Main Building
@ RN A FHEFRA
National Institute for Basic Biology Institute
® @ ERY ¥ — (EEEIYE) for Molecular Sciences
Center for Experimental Animals (Terretrial)
O, ” . BRI X
@ ﬂt‘ﬁ ’%J+%+Eﬁf7&§ﬁ :h*m Reserch Center for
High-Voltage Electron Microscopy Building Computational Science
® L @ BEFA LIRS %
Common Facilities [ Waste disposal and treatment facility
© stimkuik I Tos S R 4
Common Facilities I Magnetic Resonance Imaging Building

1T

(L
NITE
/' T A

National
Institute for
Basic Biology

. . odaiji Area
National Institutes .
of Natural Sciences

National
Institute for

Jr. High School
attached to
Aichi Univ. of m
@ EHKN
@i
Ryukai
Jr. High Scho

Old Route No.248

B = CREE

AR 4 —0
Public Health Center
Okazaki City Medical Association

g

Fukiyabashi
Bridge

e
Tatsumigaoka
Elementaly
School

L

BB EMETHER
National Institute

for,Basic Biology

R
Staff Hall

Mo R
Location
O IHF1 56 A
Yamate No.1 Bldg.A
@ IhF1 56 B
Yamate No.1 Bldg.B

@ WWF2 5
Yamate No.2 Bldg.

@ LT3 5
Yamate No.3 Bldg.

® IF 458
Yamate No.4 Bldg.

© WF5 5
Yamate No.5 Bldg.

—102—



RIEEN e
LOCATION BRI T4 RERE (480 X, ORI T H (22

OKRBRIT 75

TR 55
O EERZ2 D B
<INA >

() 7 BF~HEATHIT 53,
<T >

i (B 76 B ~FEATHI 7 43,
OHBHEHHOSE

W29 1.56km RRAGILDIF 5% 297, 1.C.ONHHI10 45,

Location of Institute

HFrom the direction of Tokyo

Change the train to Meitetsu at Toyohashi Station and get off at

Higashi-Okazaki Station (about 20min.between Toyohashi and

Higashi-Okazaki). About7min. on foot to the south (turn left at

the ticket barrier) Sapporo

B From the direction of Osaka

Change the train to Meitetsu at Meitetsu-Nagoya Station and
get off at Higashi-Okazaki Station (about 30min. between
Meitetsu-Nagoya and Higashi-Okazaki). About 7min. on foot to
the south (turn left at the ticket barrier).

B From Central Japan International Airport

<By Bus> Morioka
About 65 min. by Meitetsu Bus for Higasi-Okazaki Bus Station.

About 7 min. on foot to the south. f

<By Train>

About 65 min. by Meitetsu Airport limited express for Higasi-
Okazaki Station. About 7 min. on foot to the south.

HBy Car
Drive Tomei Superhighway to Okazaki Exit, about 1.5km
toward Nagoya, turn left at Fukiyabashi-Kita signal.About10min.
from Okazaki Exit.

Toyohashi

Higashi-Okazaki

Higashi-Okazaki Meitetsu line
JR East line

@4+H—H—O ----- -——-O 4—+—H—+—+—@
Osaka Kyoto Nagoya Mikawa-Anjo L Toyohashi  Tokyo Tokyo
(Kansai) JR West line Bus Shinkansen (Narita)

Central Japan International Airport

1 — AR A1 20 43) o P (AL H TZEA) IS A2 THIT 43

AR H, A8k (A 8k d B ED (ISR, SRR T
(484 R — I IR 30 43) o i (oLt CZEqal) 12

Gk S 2R (BR) 17 & 2RI, ATy 65 4y, SRR

AR Rr SRR (B0 17 28 W, FTER 65 4y, W

WA HOE S OIE; 1.C.2 F 0 CTENE 1 S#t a4 By
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T444-8585 EIGmEAKRFEIFEEH 38
B 55 : (0564)55-7700
77 v R :(0564)52-7913
http://www.nips.ac.jp/

National Institutes of Natural Sciences
National Institute for

Physiological Sciences

Myodaiji,Okazaki 444-8585,Japan
Phone:+81-564-55-7700
F a x:+81-564-52-7913
http://www.nips.ac.jp/
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