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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, Division of Cognitive Neuroscience was renamed
to Division of Computational Neuroscience, and Center for
Integrative Bioscience was renamed to Okazaki Institute for
Integrative Bioscience, respectively.
The Administration Bureau turned into Okazaki Administration
Office of NINS.

Nov, 2005
Division of Neurobiology and Behavioral Genetics was
reformed to the Center for Genetic Analysis of Behavior.

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, 19 divisions, 2
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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MOl &R T %R R
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National Astronomical Observatory of Japan
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National Institute for Fusion Science
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National Institute for Basic Biology
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National Institute for Physiological Sciences
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Institute for Molecular Science

PREERAESE T-AIFFERRIY

Division of Biophysics and Neurobiology
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Division of Neurobiology and Bioinformatics
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Division of Intracellular Metabolism
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Division of Membrane Physiology
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Division of Correlative Physiology
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Division of Active Transport
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Division of Sensory and Cognitive Information
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Division of Neural Signaling
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Division of Learning and Memory Research
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Division of Sensori-Motor Integration
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Division of System Neurophysiology
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Division of Computational Neuroscience
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Division of Cerebral Structure
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Division of Cerebral Circuitry
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Division of Cerebral Integration
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Division of Behavioral Development
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National Institute for Basic Biology

Department of Developmental Physiology
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Division of Homeostatic Development
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Center for Brain Experiment
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Center for Genetic Analysis of Behavior
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Technical Division

Okazaki Research

Facilities
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Okazaki Institute for Integrative
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Division of Endocrinology and Metabolism
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Division of Adaptation Development
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Section of Brain Structure
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Section of Brain Function
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il

Section of Information Processing
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Asterisk (x) denotes adjunct divisions.

AR T 5 —
Research Center for Computational Science

National Institute for Physiological Sciences
Institute for Molecular Science
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Center for Experimental Animals
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Center for Radioisotope Facilities

IR B A i B G T R Rk
Department of Development,
Differentiation and Regeneration
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Department of Strategic Methodology
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Department of Bio-Environmental Science
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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
IKENAKA, Kazuhiro

Vice-Chairman
MIZUMURA, Kazue

ITO, Kazuo

OHMORI, Harunori

SHINODA, Yoshikazu

SUZUKI, Hikaru

TAKAKI, Miyako

TANIJI, Jun

MATSUDA, Hiroko

YADA, Toshihiko

YAMAMOTO, Tetsuro

OKADA, Yasunobu
KOMATSU, Hidehiko
IMOTO, Keiji
KAKIGI, Ryusuke
SHIGEMOTO, Ryuichi
KAWAGUCHI, Yasuo
SADATOU, Norihiro
ISA, Tadashi
NAGAYAMA, Kuniaki
OKAMURA, Yasushi

Professor, NIPS

Professor, Research Institute of Environmental
Medicine, Nagoya University

Professor, Graduate School of Medicine,
Gifu University

Professor, Graduate School of Medicine,

Kyoto University
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S I Bh#ud
| BHEREEIE L 2 — | Director-General
Fef Tk B F MIZUNO, Noboru

X S5A1HBE (RETORINITE DR MHE)
OKADA, Yasunobu

Chief Researcher
SHIGEMOTO, Ryuichi

IKENAKA, Kazuhiro

NAMBU, Atsushi

IMOTO, Keiji

KAKIGI, Ryusuke

KOMATSU, Hidehiko

Vice-Director-General

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

ITO, Masayuki

Professor
Associate Professor
Assistant Professor

Postdoctoral Fellow

of

of

of

of

of

of




Division of Neurobiology and Bioinformatics

IKENAKA, Kazuhiro Professor

ONO, Katsuhiko Associate Professor
HITOSHI, Seiji Associate Professor
TAKEBAYASHI, Hirohide Assistant Professor
TANAKA, Kenji Assistant Professor
WATANABE, Keisuke Postdoctoral Fellow
HIGASHI, Mikito Postdoctoral Fellow
DING, Lei Postdoctoral Fellow

NARUSE, Masae Postdoctoral Fellow

*Division of Intracellular Metabolism
SOKABE, Masahiro Professor
KUNO, Miyuki
MOHRI, Tatsuma

Associate Professor
Assistant Professor

HIRATA, Hiroaki Postdoctoral Fellow

Department of Cell Physiology

Division of Membrane Biology

MURAKAMI, Masataka  Associate Professor

Division of Correlative Physiology
OKADA, Yasunobu Professor
KASHIHARA, Yasuhiro  Assistant Professor
SHIMIZU, Takahiro Assistant Professor

TAKAHASHI, Nobuyuki  Assistant Professor

INOUE, Hana Research Associate

URAMOTO, Hiromi Postdoctoral Fellow
LEE, Elbert Postdoctoral Fellow
NUMATA, Tomohiro Postdoctoral Fellow
LIU, Hongtao Postdoctoral Fellow
MANDADI, Sravan Postdoctoral Fellow

*Division of Active Transport

Department of Information Physiology

Division of Sensory and Cognitive Information
KOMATSU, Hidehiko Professor
ITO, Minami Associate Professor
GODA, Naokazu Assistant Professor
OGAWA, Tadashi Assistant Professor

KOIDA, Kowa Postdoctoral Fellow

Division of Neural Signaling
IMOTO, Keiji Professor
MIYATA, Mariko Associate Professor

YAMAGATA, Yoko Assistant Professor

SATAKE, Shinichiro Assistant Professor

INOUE, Tsuyoshi Assistant Professor

SASAKI, Sachie Postdoctoral Fellow

KODAMA, Takashi Postdoctoral Fellow

*Division of Learning and Memory Research

Department of Integrative Physiology

Division of Sensori-Motor Integration
KAKIGI, Ryusuke Professor
KANEOKE, Yoshiki Associate Professor

INUI, Koji Assistant Professor

WATANABE, Shoko Assistant Professor

MIKI, Kensaku Postdoctoral Fellow

WASAKA, Toshiaki

KIDA, Tetsuo

HASHIMOTO, Akiko

Postdoctoral Fellow
Postdoctoral Fellow
Postdoctoral Fellow
WANG, Xiaohong Postdoctoral Fellow

HIRAI, Masahiro Research Fellow

Division of System Neurophysiology
NAMBU, Atsushi Professor
HATANAKA, Nobuhiko Assistant Professor

TACHIBANA, Yoshihisa Assistant Professor

CHIKEN, Satomi Assistant Professor

TIAN, Feng

*Division of Computational Neuroscience
KAWATO, Mitsuo Professor

OSU, Rieko Associate Professor

KUKITA, Fumio Assistant Professor

Department of Cerebral Research

Division of Cerebral Structure
SHIGEMOTO, Ryuichi Professor
MOMIYAMA, Toshihiko Associate Professor

FUKAZAWA, Yugo Assistant Professor

Researcher from abroad



MATSUI, Ko
KASUGALI Yu
TARUSAWA, Etsuko
SHINOHARA, Yoshiaki
LORINCZ, Andrea
SUMEGI, Maté, Gergely
KAWAKAMI, Ryosuke

Assistant Professor

Postdoctoral Fellow
Postdoctoral Fellow
Postdoctoral Fellow

Postdoctoral Fellow
Postdoctoral Fellow

Postdoctoral Fellow

Division of Cerebral Circuitry

KAWAGUCHI, Yasuo
KUBOTA, Yoshiyuki
OTSUKA, Takeshi
MORISHIMA, Mieko

GULLEDGE, Allan Thomas

Professor

Associate Professor
Assistant Professor
Postdoctoral Fellow

Postdoctoral Fellow

Division of Cerebral Integration

SADATO, Norihiro
KANSAKU, Kenji
TANABE, Hiroki
TOYODA, Hiroshi
ARAMAKI, Yu
SAITO, Daisuke
HARADA, Tokiko

Professor

Assistant Professor
Assistant Professor
Postdoctoral Fellow
Postdoctoral Fellow
Postdoctoral Fellow

Postdoctoral Fellow

Department of Developmental Physiology

Division of Behavioral Development

ISA, Tadashi

SEKI, Kazuhiko
YOSHIDA, Masatoshi
KANEDA, Katsuyuki

SOOKSAWATE, Thongchai

TAKAHASHI, Masahito
NISHIMURA, Yukio
KATO, Rikako

IKEDA, Takuro

Professor

Assistant Professor
Assistant Professor
Assistant Professor
Researcher from abroad
Postdoctoral Fellow
Postdoctoral Fellow

Postdoctoral Fellow

Postdoctoral Fellow

Division of Homeostatic Development

NABEKURA, Jun-ichi
MAEIJIMA, Takashi
WATANABE, Miho
TAKATSURU, Yusuke

Professor
Assistant Professor
Research Associate

Postdoctoral Fellow

KITAMURA, Akihiko Postdoctoral Fellow
Division of Endocrinology and Metabolism
MINOKOSHI, Yasuhiko Professor
SHIUCHLI, Tetsuya Assistant Professor
OKAMOTO, Shiki Assistant Professor
SUZUKI, Atsushi Research Associate

LEE, Suni Postdoctoral Fellow

*Division of Adaptation Development

KABA, Hideto Professor

Center for Brain Experiment
SHIGEMOTO, Ryuichi

Director

ARII, Tatsuo Associate Professor

TSUJIMOTO, Toru Associate Professor

NEMOTO, Tomomi Associate Professor
FURUYA, Sonoko Assistant Professor

IWASAKI, Hirohide Assistant Professor

Center for Genetic Analysis of Behavior ‘
HIRABAYASHI, Masumi

Associate Professor

KATO, Megumi Research Expert

OKAZAKI RESEARCH FACILITIES (Sectors
cooperative with National Institute for Physiological
Sciences)

‘ Okazaki Institute for Integrative Bioscience ‘

Department of Development, Differentiation and Regeneration
Section of Developmental Neurophysiology

OKAMURA, Yasushi
HIGASHIJIMA, Shin-ichi
KUKITA, Fumio
IWASAKI, Hirohide
KIMURA, Yukiko
KUROKAWA, Tatsuki
OOKOUCHI, Yoshifumi
SASAKI, Mari
KOTANI, Motoko

NISHINO, Atsuo
MURATA, Yoshimichi

Professor

Associate Professor
Assistant Professor
Assistant Professor
Postdoctoral Fellow
Postdoctoral Fellow
Postdoctoral Fellow
Postdoctoral Fellow
Postdoctoral Fellow
Postdoctoral Fellow

Postdoctoral Fellow




Department of Strategic Methodology
Section of Nano-Structure Physiology
NAGAYAMA, Kuniaki Professor

MURAKAMI, Masataka  Associate Professor

SETOU, Mitsutoshi Associate Professor
KUVICHKIN, Vasily Researcher from abroad
OHASHI, Masato Assistant Professor

HAYASAKA, Takahiro Postdoctoral Fellow
SHIGEMATSU, Hideki Postdoctoral Fellow

DANEY, Radostin Postdoctoral Fellow
YASUTA, Hirofumi Postdoctoral Fellow
NITTA, Koji Postdoctoral Fellow

Department of Bio-Environmental Science
Section of Cell Signaling
TOMINAGA, Makoto Professor

TOMINAGA, Tomoko Associate Professor

YOSHIMURA, Kenjiro Associate Professor

SHIBASAKI, Koji Assistant Professor
INADA, Hitoshi Research Associate
SOKABE, Takaaki Postdoctoral Fellow
TOGASHI, Kazuya Postdoctoral Fellow
SHIMANUKI, Emi Research Fellow
FUIJITA, Fumitaka Research Staff

‘ Center for Experimental Animals
IKENAKA, Kazuhiro Director

KIMURA, Tohru Associate Professor

‘ Research Center for Computational Science ‘

KATAOKA, Masanori Assistant Professor

Permanent Tenure 2006.5

Asterisk(*) denotes adjunct divisions.




W #k — (UCHIZONO, Koji) 30 W (WATANABE, Akira)

WEfz54A B 6044 H 140, W EFA H E4F4H1H,

Bt b B R4 B R, B [ R E e, B P, RO E RN R A B, B REE AR,
R R S E%, B KPR M, EHE R R, W ER B K M B, BRI 8% 2 T,

R I ] 7 S TR T e 2 T AL, AT RS KPR,
B AR ERE, B0 H B,

ol ¥

KA # (OOMURA, Yutaka) /NI = (KUNO, Motoy)

Froof 54 B iEf6344H 1 H PRt 540 B OFR4F4 A 1R,
PR, JUN R AR, TN KRR AR Rl 24 P, RUR R R R 2L, [0 N ER R F, R
HBE T IR RTFEFI R, SRR FAEFRER, AR, X RFEPIBBAR, ) — A uTA T RZ R

JUIN KRR S itz B2 e AT 2% (R R) . & ILEAFSR 1%, ERKRE B %, R FE T & B8R 2 T,
B RS e 8% (K B) , B RN 3 (k) A iE

B2 R AR, uy TEZETITI—SEAEE,

e AAZLRE, BARMASESH, ERER K OROKE

RS E, NH) =PI TV E, ARAERRRE A

H, TAVEBATEVE, ERRRAEBPAARE, ERRR

FEARE, B TIHNREZSE, BARIEWNESHE,

it I (HAMA, Kiyoshi) L # fi BB (EBASHI, Setsuro)
Bt 54F A B - IRRI6 364 1 H Bt G4EA A OERSEA 1R
R, SRR B, RO IERT 4 4 B 1 L, BSR4 R B, OO E R B,

AR F PR 4 2 %, TN E R E R, TR S TR ZFE S AR 21T, BAI584E4 A B AFL I JE AT 2k
KEFEF TR, RICR B E B, B K E R 2, BRF60F4A DDA LA E, Fk3FE4A MBI
JePT R, AR SR AR, FAR RSN R S ok 5453 A F TR E NI RIAF oA R, BFI534E11AND H
ZREEL, RS2 H DA EAIZEFT &, ERRE4H 7 A Lbia B, ERRTHEIA ~FRk124-5 A £THARE BT

B 143 H ECRi iR [E 2 3L R e & F2ERE R, k12455 A ~ k1345 A B AR L,
MAFIG LAFSE I ER, TR 24F H R LB E, W84 H A% A SULE, AARZELRRE, S(bBiE, B—%aEE,
LR B, FE 1 1S TS0 0 EE T, B AR AR, BB, B SR A oy AR B




=A 5L (WATARI, Hiroshi)

M54 B ERR7TE4A1H,

KRB KR R A, B, RIRKFE BB, )
FRFSL R R R AR 2 CHR RIS 24 12 A B THES A £
TR IEATEZ,

BY oy AR,

E]

I 5 % — (YAMAGISHI, Shunichi)

WER54R B ERI14E4H 1 H,

WAL KEZET 20, R R — B e (R PE) G
FET, EEE L, WK ER R K FEBh 2%, MFersisalR
D7D DA RREZ R TS 24E5 A 05 FA1 1453 A %
TR EER,

B A R A

& % 2£(MORI, Shigemi)

MEeRE4EA B ERk144E4 1 H,
JeiEE R TR i 2 3, AL R PR B R # A ZE R
PR (EFRFME T, BRI L, KEAL I KRR AT I
B, dbmE K Fh T, A, W ER KR FHR LR CLAbE
471 A0 144E3 7 31 H £ TSI AT #0%,
BLIE : pR AR EAE

/N & FB = (0BATA, Kunihiko)

P54 H B E15F4H1H,

HRRZE A 2E, R KFRFGRELRFRRME T, &
L, FURER R R E BB, B R E S
AR CIEF634E7 A Bk 15453 A £ CA B FE it
HLIE : fiR AR

4 F ¥ JH (KANEKO, Akimichi)
W54 A B ERk154E4 0 1 H,
BEREF SR LR 2R, AT, B S B K R B
T, BLEA, BhEIR AR CHEN5443 A D ER b3 A £
THEMBEMIEATESR, CASESH LR 1043 H £TAH
TR B, BERBRFI AT —a E 5%,
B R AR B

ez K Fn 2 (SASAKI, Kazuo)

TR 54EA B ERR164E4H 1 H,

R EF 2, R KRFRFBRELFIERHE T,
it R ESLTI T, BER, B2/, Fkb44
AMBYRLTAES A £ CAEBEM eI EE%, Fk94E4 A DD
%1543 A ECAEBEMEITE, k15448 06 k164
3 FCRAIRE ST L R TR,

K 3 {= K (OHIRA, Hitoo)

HEPE R EAEA B P24 A 1H,

L, HRUSRERFR MRS, BMEE R FH5R
B, WBFn534-4 A MR 8 & HF TS £ B0 S P E
PR, WEFN564E4 H [MIR [E 37 3k [F A FE A A= B2 A 22 AT
W E &R, YA 24E3 A 31 H EEIRE,




SFEEHARR
DEPARTMENT OF MOLECULAR
PHYSIOLOGY

REEHREE R F AR AP

Division of Biophysics and Neurobiology

R (Staff)

RO MR £ L

HRSF R, IR FSR AT FER R
FET, A+, WV TH =T REET
TTU YA IRAR Y, RO RL AR
BHFIERT - BIZ HIE R, BURER R R
SRR AR - EAR AT, ARG EL2AND
Bk

ROy AR, SR,

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

Bh#dz St b
HRURZEIREI A, RIRZRUE T, K
&, IR B KRBT, KkE=m 27 RKE
TWFFEE, CREST WISEE 1R T, Fik 164
6 H B ELT,

B R, AT,

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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Postdoctoral Fellow: ITOH, Masayuki, PhD
2001 Graduated from Toho University, Faculty of Science. 2006 Completed
the doctoral course in Science, Toho University. 2006 Research Fellow,
NIPS.
Specialty: Molecular biology
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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) Voltage-dependent gating and expression density dependent
changes of the pore properties of ATP receptor channel P2X,.

(6) Molecular identification and functional analysis of Prestin
complex, a motor protein of the outer hair cell.

(7) cDNA cloning and functional analysis of RGS family, regulators
of G protein signaling.

(8) Functional analysis of the regulation of G protein coupled
inwardly rectifying K channel by phosphorylation.

(9) Purification of recombinant proteins of ATP receptor channel

P2X, toward single particle structure analysis.
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Fig. 1. Functional roles of charged amino acid residues on the wall of the
cytoplasmic pore of inward rectifier K* channel Kir2.1. (Fujiwara and Kubo,
J. Gen. Physiol., 2006)
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Fig. 2. Dual signaling is differentially activated by different active states of

L FILER

the metabotropic glutamate receptorlalpha. (Tateyama and Kubo, Proc. Natl.
Acad. Sci. USA, 2006)
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Fig. 3. Different roles of PIP, and PKC during muscarinic inhibition of
KCNQ/M channels. (Nakajo and Kubo, J. Physiol., 2005)
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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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Professor: IKENAKA, Kazuhiro, PhD
1975 Graduated from Faculty of Science, Osaka University. 1980
Graduated from the 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
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Associate Professor: ONO, Katsuhiko, PhD

1980 Graduated from Faculty of Science, Okayama University. 1982
Graduated from the 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

=S

By & M w1 FH
FURBRFEEEI A, [FIR P BEE E A e R
T, B, AR FERITF T
BT, JERR144E8 H 5 Bk,

By TR A,

Assistant Professor: TAKEBAYASHI, Hirohide, MD, PhD
1995 Graduated from Kyoto University, Faculty of Medicine. 1999
Graduated from Kyoto University, Graduate School of Medicine. 1999
Postdoctoral Fellow, Kyoto University, 2002 Research Associate, NIPS.
Specialty: Molecular Neurobiology
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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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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 Postdoctoral Fellow.
Specialty: Neural Development and Neuroanatomy
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Postdoctoral Fellow: NARUSE, Masae, PhD

2001 Graduated from Tokyo Institute of Technology, Department of
Bioscience and Biotechnology. 2003 Graduated from the master course in
Tokyo Institute of Technology, Department of Bioscience and
Biotechnology. 2006 Graduated from the doctoral course in Life Science,
the Graduate University for Advanced Studies, PhD. 2006 Postdoctoral
Fellow

Specialty: Neural Development
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Postdoctoral Fellow: HIGASHI, Mikito, PhD

2002 Graduated from Department of Bio-Medical Engineering, Tokai
University. 2006 Graduate from the doctoral course at Graduate University
for Advanced Studies, PhD. 2006 Postdoctoral Fellow, NIPS

Specialty: Molecular Neurobiology, Stem Cell Biology
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Postdoctoral Fellow: WATANABE, Keisuke, PhD
2001 Graduated from Faculty of Agriculture, Tohoku University. 2003
Graduated from the master course in Agricultural Science, Tohoku
University. 2006 Graduated from the doctoral course in Life Science, the
Graduate University for Advanced Studies, PhD. 2006 Postdoctoral Fellow,
NIPS.
Specialty: Neural Development
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Research works
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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.
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A) Aberrant projection of DRG axons to the dorsal spinal cord in the Netrin
DRG axons are labeled by Dil application to DRG.
In the wild type spinal cord, DRG fibers form axon bundle in the
By contrast, DRG
axons in the Netrin 1 deficient mouse spinal cord enter the mantle layer

1 deficient mouse.
dorsolateral superficial part (arrows in left picture).
directly and form aberrant axon bundle within it (arrows in right picture).

Asterisk in left picture indicates motoneurons labeled retrogradely, which is
not a defect of Netrin deficiency.
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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

RO/ DHE £) A)IToROYAMEIERMREEAHT pMN FASY, Olig2 5EIEF® in situ hybridization [Z&Y, Y9 RARE
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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
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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
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

Dan Fellow, Hopkins Marine Station Stanford University.
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Postdoctoral 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
through the

development of innovative light microscopy and micro mechanical

investigate their 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 microsurgery and microinjection of
materials into cells. We presently focus on the Ca*>" signaling in
the

mechanisms aforementioned in (1). We also investigate the

stretched-induced or migrating cells to investigate
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: 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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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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SHIMIZU, Takahiro, PhD

Assistant Professor:
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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Research Associate: 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.
Specialty: Cell Physiology
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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
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Postdoctoral Fellow: LEE, Elbert, PhD

1997 Graduated from Northwestern University, College of Arts and
Sciences. 2005 Completed the doctoral course in Life Science, the Graduate
University for Advanced Studies.

Specialty: Cell Physiology
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Postdoctoral Fellow: NUMATA, Tomohiro, PhD

2001 Graduated from Tokyo Gakugei University, Faculty of Education.
2003 Completed the master course in Education, Tokyo Gakugei
University. 2005 Completed the doctoral course in Life Science, the

Graduate University for Advanced Studies.
Specialty: Cell Physiology
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Postdoctoral Fellow: LIU, Hongtao, PhD
1992 Graduated from China medical University, Faculty of medicine. 2005
Completed the doctoral course in Life Science, the Graduate University for
Advanced Studies.
Specialty: Cell Physiology
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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
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Research works

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 (Fig. 3).

A3

H1EREERET COMBAERE (RVD: REHRERD) DA
H=X L& VSOR Cl Fy¥rI)LDBRIEE Y —HEEE.

Fig. 1 Molecular mechanisms of the regulatory volume decrease (RVD) and
of volume-sensor CI channel (VSOR) activation. [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.
[after Sabirov & Okada 2005, Purinergic Signalling. 1, 311-328]
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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

By F W HEHE —
FRB R LR 2E, MR BR R A - B
e AR RHE RS T, 1 QAR - BRBE
), (k) [E B KOS FERE R I T ZE B iF
72 B AR COFR 1549 H 0 D3R,
R AR OB L

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 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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The dominant factor in neural modulations in area V4 dynamically changes
from the bottom-up attentional influences to the top-down attentional
influences over the course of a visual search. The upper row indicates the
neural modulation dynamics after search array presentation and the lower
row indicates that before saccade initiation. In the early phase during visual
search (upper row), there is positive correlation across data points indicating
that bottom-up attention is dominant, whereas in the later phase (lower row),
there is negative correlation indicating that top-down attention is dominant.
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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, Shin’Ichiro, PhD
Graduated from Nagoya University Graduate School of Science.
Postdoctoral Fellow of Mitsubishi Kagaku Institute of Life Sciences,
Research Fellow of CREST (JST). 2002 Research Associate, NIPS.
Specialty: Neurophysiology, Neurochemistry
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Assistant Professor:
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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Postdoctoral Fellow: SASAKI, Sachie, PhD
Graduated from the Graduate University for Advanced Studies. 2004
Research Fellow, NIPS.
Specialty: Neurophysiology
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Postdoctoral Fellow: KODAMA, Takashi
Graduated from the Graduate University for Advanced Studies. 2006

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).

Recently, we identified a dramatic impairment in the neural circuit

of feedforward inhibition in the thalamocortical projection in epileptic
calcium channel mutant mice fotfering.
(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 model mice lacking the PLCP4 gene, and try to
understand the role of thalamic neurons in the sensory processing
system.

(3) Transmitter diffusion-mediated crosstalk between heterologous
neurons. In principle, neuronal information is unidirectionally
transported at the synapses, however, recent studies suggested that

synaptic transmission can be mediated by retrograde and/or




heterosynaptic pathways. We reported that the excitatory
diffused from climbing fiber (CF)

[projection to cerebellar Purkinje cells (PCs) from the inferior

transmitters terminals
olive in the brain stem] presynaptically suppressed the inhibitory
information flow from basket cells to PCs. The heterosynaptic
inhibition therefore provides a likely mechanism boosting the CF
input-derived excitation to the PCs. We are trying to elucidate the
molecular mechanism and physiological significance of this

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

Normal Purkinje cells exhibit a bursting pattern of action potential
generation (left), but Purkunje cells from ataxic rolling mice show only an
abortive firing (right).

TRERECIEIZRARFT (FBHFFERM)

Division of Learning and Memory Research

BlfEEE




MELHEHARR
DEPARTMENT OF INTEGRATIVE
PHYSIOLOGY

REEE R # 3

Division of Sensori-Motor Integration

R (Staff)

B O OR B
FUIN RZRE 2R 2, 2R+, e ERER
T, nURURZER, EEERKEE
AR TR SES A D S8,
R AR AR R, SR NELE,

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
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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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Postdoctoral 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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Postdoctoral 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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Postdoctoral 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
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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
Speciality: Exercise physiology, Neurophysilogy

WHER i R ®E T
STHOCERELFHA, (R ASCRIER%E
BHELBIRME T, (RADCHIEFRIERHE T (it
BTWIEY), W (EY)

AR TR, RUALERY, BRI,

q e{:

Postdoctoral Fellow: Akiko, Hashimoto, PhD
1975 Graduated from University of Rikkyo. 1998 Completed the master
course in Regions and Cultures,Shinshu University Graduate School. 2004
Completed the doctoral course in Shinshu University Graduate School of
Medicine.
Speciality: Social preventive medicine, Cognitive psychology, Clinical
psychology
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Postdoctoral Fellow: HIRAI, Masahiro, PhD
2005 Completed the doctoral course in Graduate School of Arts and
Sciences, the University of Tokyo. 2005-2006 Postdoctoral Fellow, 21st
century program center for evolutionary cognitive sciences at the
University of Tokyo. 2006- JSPS Research Fellow.
Speciality: Developmental cognitive neuroscience, Social cognitive
neuroscience
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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.
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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 VISR 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, PhD
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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Assistant Professor: CHIKEN, Satomi, PhD

1994 Graduated from Tokyo Metropolitan University, Department of Biological
Sciences. 1999 Completed the doctoral course in Biological Sciences,
Graduate School of Tokyo Metropolitan University. 2000 Research
Fellow, Tokyo Metropolitan Institute for Neuroscience. 2002 Research
Fellow, Japan Society for the Promotion of Science. 2006 Assistant
Professor, NIPS.

Speciality: Neurophysiology, Neurobiology
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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 brain areas, such as
the cerebral cortex, basal ganglia and cerebellum play a major role
in the voluntary movements. On the other hand, malfunctions of
these structures result in movement disorders, such as Parkinson’s
disease. The major goal of our research programs is to elucidate
the mechanisms underlying higher motor functions and the

pathophysiology of movements disorders.

MPTP

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; 4) Elucidation of the
pathophysiology of movement disorders by recording neuronal

activity from animal models.
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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 Postdoctoral Fellow,
University College London. 1996 Assistant Professor, Nagasaki University
School of Medicine. 1999 Associate Professor, NIPS.
Speciality: Neurophysiology and neuropharmacology
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FUKAZAWA, Yugo, PhD

Assistant Professor:
1988 Graduated from Yokohama City University Faculty of Science. 1997
Completed the doctoral course in Science. 1997 Postdoctoral fellow,
Mitsubishi Kagaku Institute of Life Sciences. 2001 Assistant Professor,
NIPS.

Speciality: Molecular neuroscience, Endocrinology
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Assistant Professor: MATSUI, Ko, PhD
1996 Graduated from University of Tokyo, Department of Psychology. 2001
Completed the doctoral course in Psychology at University of Tokyo. 2001
Postdoctoral Fellow at Oregon Health & Science University. 2006 Assistant
Professor at NIPS.
Speciality: Neurophysiology
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Postdoctoral Fellow: SHINOHARA, Yoshiaki, MD, PhD
1996 Graduated from Kyoto University, Faculty of Medicine. 2000
Completed the doctoral course in Medicine at Kyoto University. 2000
Postdoctoral Fellow at Kyoto University. 2001 Postdoctoral Fellow at NIPS.
Speciality: Molecular neuroscience
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Postdoctoral Fellow: KASUGAI, Yu, PhD
2006 Graduated from School of Life Science, the Graduate University for
Advanced Studies. 2006 Postdoctoral Fellow at NIPS.
Speciality: Neuroanatomy
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Postdoctoral Fellow: TARUSAWA, Etsuko, PhD

2006 Graduated from School of Life Science, the Graduate University for
Advanced Studies. 2006 Postdoctoral Fellow at NIPS.
Speciality: Neuroanatomy
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Postdoctoral Fellow: LORINCZ, Andrea, PhD
2000 Graduated from University of Szeged, Faculty of Science. 2004
Completed the doctoral course in Neurobiolgy. 2004 Postdoctoral Fellow at
NIPS.
Speciality: Neuroanatomy
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Postdoctoral Fellow: SUMEGI, Maté, PhD
2000 Graduated from University of Szeged, Faculty of Science. 2004
Completed the doctoral course in Molecular and Cell Biology. 2004
Postdoctoral Fellow at NIPS.
Speciality: Molecular biolgy
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Postdoctoral Fellow: KAWAKAMI, Ryosuke, PhD
1997 Graduated from Kyushu University, Faculty of Science. 2003
Completed the doctoral course in Medicine at Kyushu University. 2003
Postdoctoral Fellow at Kyushu University. 2005 Postdoctoral Fellow at
NIPS.
Speciality: Neurophysiology
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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. Recently, we are also working
on left-right asymmetry of NMDA receptors to clarify its
physiological significance and mechanism of its formation.

(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.
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Fig.1 Co-localization of AMPA-type (5nm gold particles) and GluRd2
(10nm gold particles) glutamate receptors in the cerebellum
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Fig.3 Presynaptic inhibition of GABA release in basal
ganglia synapses by dopamine

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) Analysis of the effect of dynamic changes in synaptic and glial
microenvironment to the spatiotemporal distribution of
neurotransmitters. It has been shown that ectopic release of
synaptic vesicles occurs from presynaptic terminals directly facing
the surrounding glial cells in the cerebellum (Fig.4). Preliminary
data of two-photon imaging show that such form of neural-glial
communication may mediate rapid remodeling of the
microenvironment. We will analyze how the glial encasement of
synaptic synaptic
combinations of electrophysiological and EM methods.
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Fig.2 Asymmetrical allocation of NMDA receptors in the
hippocampus
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Fig.4 Simultaneous recording of Ca increase and current response
to synaptic stimuli in glial cells
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Professor: KAWAGUCHI, 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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OTSUKA, Takeshi, PhD

Assistant Professor:
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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Postdoctoral Fellow: MORISHIMA, Mieko, PhD
1999 Graduated from Tokyo University of Pharmacy and Life Science.2001
Completed the master course in Osaka University. 2006 Completed the doctoral
course in The Graduate University for Advanced Studies. 2006 Postdoctoral
fellow, NIPS
Speciality: Neurophysiology
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Postdoctoral Fellow: GULLEDGE, Allan T, PhD
1991 Received a B.S. in Psychobiology from the University of California,
Riverside 2000 Completed a Ph.D. in Biology at the University of Texas,
San Antonio. 2000-2005 Research Fellow at the Australian National
University
2005 JSPS Postdoctoral Fellowship, NIPS
Speciality: Cellular physiology of neocortical neurons
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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
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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
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
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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).
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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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SADATO, Norihiro, MD, PhD

Professor:
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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Assistant Professor: KANSAKU, Kenji, MD, PhD
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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Postdoctoral 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 Postdoctoral Fellow, NIPS.
Specialty: Functional neuroimaging
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Postdoctoral 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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Postdoctoral 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 Fellow, NIPS. 2005,
JST Research Fellow.
Speciality: Functional neuroimaging
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Postdoctoral 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 Postdoctoral Fellow, NIPS.

Speciality: Functional neuroimaging




EASES

oA, R, BB, 1TE), fEE), LRl IR D Bl A
HUDNZ, Bt R E LT BB R A HEE L CUND, I Ah R TE B
IS R FTHI R G B = L — U Db A £ B 2 D RE
A=yl BRI T SIVCER AR AR FELR S
FICHHNDT LTI, MR REZ BhRY) D KRR B 4
HZEEHIEL TS, FRIC, BERERTELHEREE DX AT Iy
AL AL T LIHY, A BRI B MRIE B D ZAL
RREBLOEB LD RO RE, S IRINEERE D
AEEYE (SEMMORDLNES) DAN=ALITIEAIEL TS,

Research works

The goal of Division of Cerebral Integration is to understand the
physiology of human voluntary movement and other mental
processing including language wusing 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: ' 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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Assistant Professor: KANEDA, Katsuyuki, PhD
1994 Graduated from Kyoto University, Department of Pharmaceutical
Sciences. 1999 Completed the doctoral course in Graduate School of
Pharmaceutical Sciences, Kyoto University. 1999 Postdoctoral Fellow in
Tokyo Metropolitan Institute for Neuroscience. 2003 Postdoctoral Fellow in
University of Tennessee. 2005 Research Associate, NIPS.
Specialty: Neurophysiology and Neuropharmacology
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Research Fellow: TAKAHASHI, Masahito, MD, PhD
1997 Graduated from Kyorin University, School of Medicine. 1997
Department of Orthopaedic Surgery, Kyorin University School of Medicine
(Chairman; Prof. ISHII, Yoshiaki). 1997 Kyorin University Hospital. 2002
Musashino Red Cross Hospital. 2004 Kashiwazaki Central Hospital.
Speciality: Spine Surgery, Mechanism of Paraplegia due to Metastatic
Spinal Tumors, Neurophisiology.
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Postdoctoral 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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Postdoctoral Fellow: KATO, Rikako, PhD
1997 Graduated from Ibaraki University, Faculty of Science. 2003
Completed the doctoral course in Tsukuba University, Faculty of Medicine.
2003 Postdoctral Fellow, NIPS. 2003 Postdoctral Fellow, College de France.
2005 Postdoctral Fellow, NIPS.
Speciality: Neuroscience
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Postdoctoral Fellow: Takuro, Ikeda MD, PhD
1998 Graduated from Tokyo University, Faculty of Science. 2004
Completed the doctoral course in University of Tokyo, Faculty of Medicine.

2005 Postdoctral Fellow, NIPS.
Speciality: Neurophysiology and Cognitive Neuroscience

PANESPNTY I 4=

SOOKSAWATE Thongchai
%A £ [E Chulalongkorn K& 3£ 223 25
London KA LFRFME T, 2210 L, BIfE
Chulalongkorn K7k, 1844 A L0
Bk,
R AR TR,

Researcher from abroad: SOOKSAWATE, Thongchai, PhD
1988 Graduated from Chulalongkorn University, Faculty of Pharmaceutical
Sciences. 1995 Completed the Master Degree in Physiology from
Chulalongkorn University, Faculty of Pharmaceutical Sciences. 1999
Completed the Doctoral Degree in Pharmacology from The School of
Pharmacy, University of London. 2000 Assistant Professor, Faculty of
Pharmaceutical Sciences, Chulalongkorn University.

2006 Visiting Scientist, 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. Saccadic eye movements

Saccades are rapid eye movements that we execute to capture a
visual target in space. Reaction times, trajectories and endpoints of
saccades are strongly influenced by attentional state. We
investigate the modulatory mechanism of the saccade generator
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) 28R C5 LANLTRIROBAMEML, RETMREERLYILOFE(A) EFHiE 9B B)OFHED

precision gripo

Figure 1. Precision grip before (A) and after (B) the complete lesion of the lateral corticospinal tract at C5.
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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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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 Associate: ' 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. 2006 Research associate, NIPS.

Speciality: Neuroscience.
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Postdoctoral Fellow: TAKATSURU, Yusuke, MD, PhD

2003 Graduated from Gunma University, Faculty of Medicine.

2006 Completed the doctoral course in Medicine, Gunma university
graduate school of medicine. 2006 Research Fellow, NIPS.

Speciality: Neurophysiology
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Postdoctoral 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 rthythm. 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 rearrangement could re-
appear 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
cotransporter 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.

(5) We attempted to visualize the neuronal circuits and its fine
structure by using 2 photon microscope in an in vivo animal. We
currently succeed in observing fine structure of pyramidal neuron
through entire layers of mouse cortex. By employing this
technique, we will attempt to elucidate the mobility of neuronal

spines and various glia during development and after neuronal

injury.
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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.

Speciality: Endocrinology and metabolism, Biochemical physiology of
exercise
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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

FHEBFE & R &

BRI T N R SO 2R, R KB BERR A
FEERFEAHME IR T, BT ST R
BEfa A BRI JE R ~ 18 L3 SCHR Y, B
it RS, B Ay
H—HFEET ) —F LU F U MR T, Rk
1747 A b8,

B Sy TN AR, RS A B

Research Associate: SUZUKI, Atsushi, PhD
1993 Graduated from Yokohama City University, B.Sc. 1995 Completed
the master course in Integrated Science, Yokohama City University, M.Sc.
1999 D.Sc. from Integrated Science, Yokohama City University. 1995
Daiichi Pharmaceutical Co., Ltd. 2003 Research Resident, National Cancer
Center Research Institute, East. 2005 Assistant Professor, NIPS.
Speciality: Molecular and Cellular Biology, Cancer Cell Physiology
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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
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HERE

ENEIIUH LT M AR, NRIZRSONSAMIBRBE DAL
WCHE LR BB RN O NI B BE A CE 720 —EICREI & T
LR A2 TIY, IRSARAT ALY A (THF PEMEE ) LT
HBNTND, EWDIHRR FHliL, RAA AL ADFRE R TH
2 BEMIRR, WMWK, o RE LV EED LM FHEEL T,
TEHRD A A R FEe D N RGO 720 DI AR 2ot TR Eh &
TS D EEE A TVD, RIFFEEIITIL, BAF AL AD
HFCHLEIC, ERITEIE = L —HEEE SR Ko x
ANF—=NFUERL, R TN ERDO =R LF—T
VAR L CE DI R EE R EE A TH DA ELNCT S
LIRIT, E DREHED NG CWE IR IR DFIE L E S B0 D03 MR B
FTHIEEBIRL TV, E7AMFZEREITLL FOEY Tha,
(1) FRR FEBIZ 31T DB BATE O EiHE,

(2) b~ FE B ARBHIC RAT IR T8 — 22 B R O T Hii A
(3) R IT DL T F L DL 7S AR RS,




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 pathway for metabolic action of leptin in peripheral

tissues.
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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, leading to suppression of malonyl-CoA synthesis. Decrease of
malonyl-CoA content stimulates fatty acid oxidation by activating carnitine-
palmitoyl transferase 1 (CPT1) in mitochondria. Leptin also induces many
genes related to AMPK system and fatty acid oxidation at the muscle level.
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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 (DN) AMP kinase or
constitutively-active (CA) AMP kinase into the medial hypothalamus. CA-
AMP kinase increases food intake, whereas DN-AMP kinase inhibits food
intake. 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
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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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doctoral course in Engineering, Nagoya University. 1972 Research Associate,
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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.
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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
7%x10°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.




EFEYFAEEEEFIREME (H-1250M & ERMEEE 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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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, we have 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 the quality of
information. To overcome the limitations, researches on the brain
are carried out here in both the human and monkey subjects using
various techniques including direct recordings of cortical field
potential, magnetoencephalography, and positron emission
tomography.

SELF vs. VISUAL

E2 SELF REDEEITFEMRILT HM0EE
Figure 2. Regions activated in SELF task.

GONOGO vs. VISUAL

E3 GONOGO REMD EEITE ML T D
Figure 3. Regions activated in GONOGO task.

M4 REZ1BICAIELEEL TV EMEBIN R T HEE
FEOEBLFBERTHY, PCEIRIDEREFERLTO D ATHES
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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Figure 1. “In vivo” two-photon microscopy. Superior tissue penetration enables us to monitor neural activity and morphological changes of cells in a brain of
a living mouse. Our newly constructed “in vive” two-photon microscopy can detect fluorescent signals from deeper layers than 0.9 mm from the surface of the
brain cortex, so that we can reach neurons in all the layers of the cortex in a living mouse. (Collaborative research with Prof. Junichi Nabekura)




Research works

i) Two-photon microscopy imaging group

We have developed new approaches, based on “two-photon
microscopy”, to the study of secretory gland cells and neuron. The
application of these approaches has provided important insight into the
mechanisms of exocytosis in both neurons and secretory glands such
as pancreatic acini. By further exploring the possible combination of
two-photon excitation microscopy and novel caged compounds,
patch-clamp methods, non-linear optics, and molecular biological
techniques, this laboratory aims to elucidate general molecular and
cellular function of exocytosis and secretion among various kinds of
cells and organs (Figs. 1- 3).
ii) Computer & Network group

Computing and network support are 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
(Figs. 4, 5).
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Figure 2. Sequential exocytosis. The deep tissue penetration of two-photon

excitation imaging has revealed sequential progression of exocytosis deep
into the cytosol in exocrine glands. Now, such sequential compound
exocytosis have been found in various kinds of cells, suggesting that it is a
general and effective mechanism for physiological secretion (/Nature Cell.
Biol., 3: 253,2001).
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Figure 4. Information processing system
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Figure 3. Multi-photon excitation process. Using near infrared femto-
second laser, multi-photon excitation of molecules can be elicited by
simultaneous absorption of 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. For example, fusion pore opening and its dynamics
can be resolved of a nanometer order by two-photon microscopy (Science,
297:1349, 2002, EMBO J, 25:673, 2006).
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Figure 5. Cluster of network servers
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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
microsurgery and mapping of brain functions. Embryonic stem cell
line and nuclear transfer (cloning) protocol have not yet been

of rats rather than mice is advantageous in aspects

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.

SyMIBI+ B EH T FEAT

Advanced Reproductive Technology in Rats
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A) Nuclear transplantation in rats
BERBIEICES 70—V DR, Sy MR E R ZREIDF
ICEA%, EFNECLYERIESE D, BELI-RLRIREBRZZRE
EZD&SIZBEBTIESH, B/ ULREMNTTRESE S,
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
IRHRRR E N FRABUENEIC LD RIBINO/F R SRR DS Y MR1E
RERMFICHYEHKOBELEBFOES1BELFZETY (/0
Y=EalL—42—%AVTEATS
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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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.e. 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
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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.

EFHEMHEE

Fom, R A BB B R — Y — BB A VT,
AW, MR E 7T ARy T ORI E OBRE21T), SHIT, A
Ea— XD ALE, BEEHR, mig ) (T bla—F—, 7L
NF—TYVB—) BT,
Electron Microscopy Room

Fine structures of tissues, cells or macromolecules can be studied using
laser scanning microscopy, and both transmission and scanning electron
HELAEEHL—YV—BHR(EFEMEE)

Laser scanning microscope with three-dimensional reconstruction
of the observed images. (Electron microscopy room)

microscopy in this room. We also provide instruments for picture processing
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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. T o
ERBBORAERE HBERRHER)
Machine shop for construction of medical and biological apparatuses
(Instrument design room)
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NIBB center for analytical instruments
About 70 kinds of analytical equipments (biological, physical, chemical
and optical) are available. The center serves for amino acid sequence

analysis and chemical syntheses of peptides to support researchers in two

institutes.

HESWEE(GHE)
Mass Spectrometry system for biological specimen
(NIBB center for analytical instruments)
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OKAZAKI RESEARCH
FACILITIES (NIPS)
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OKAZAKI INSTITUTE FOR
INTEGRATIVE BIOSCIENCE
B R 51 4 AR IR R T 2R sR L (FiE S ME)
Department of Development,

Differentiation and Regeneration
(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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Postdoctoral 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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Postdoctoral 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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Postdoctoral 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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Postdoctoral Fellow: KUROKAWA, Tatsuki, PhD
2000 Graduated from Kyushu Institute of Technology.
2005 Completed the doctoral course in computer sciences, Kyushu Institute
of Technology. 2005 Research fellow.
Speciality: Biochemistry
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Postdoctoral Fellow: KOTANI, Motoko, PhD
1994 Graduated from the University of Tokyo Faculty of Science.
1999 Completed the doctoral course in biochemistry, the University of
Tokyo. 1999 Research Associate, Research Institute for Biological
Sciences, Tokyo University of Science. 2006 Research Fellow, NIPS.

Speciality: Molecular Biology
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Postdoctoral Fellow (NIPS): OKOCHI, Yoshifumi, PhD
1998 Graduated from Hokkaido University, Faculty of Agricultural Science.
2005 Completed the doctoral course in Graduate School of Science, Nagoya
University. 2005 Research Fellow, Nips.

Speciality: Molecular Neurobiology
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Postdoctoral Fellow (NIPS): SASAKI, Mari, PhD

2001 Graduated from Osaka University. 2006 Completed the doctoral

course in Life sciences. The Graduate University for Advanced Science.

2006 Research fellow, NIPS.

Speciality: Physiology, Molecular biology
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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

Vim

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. We have recently
identified another voltage sensor domain protein, VSOP, that lacks
cytoplasmic region. Surprisingly, this protein exhibits voltage-
gated proton channel activities when expressed heterologously.
This channel is abundantly expressed in blood cells such as
macrophage, and could play role in regulation of production of
reactive oxygen species and intracellular pH. How this protein
senses membrane potential, and how proton permeation is
achieved by this small molecule, are being investigated.

2.How are neuronal 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 innervating 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 is vertebrate locomotion system originated from the
ancestral chordate?

Embryos of ascidian and appendiculum develop very rapidly
tadpole-like

organization and behavior similar to primitive vertebrates.

conserved
These
larvae have a nervous system with much smaller number of

into swimming larva and show

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.

Bt H—

n N

J U

.

VRRERRAT72—tE

B1 HILWEMt Y —EL2 /05 F Ci-VSP, BRIEKEFEEFvRIL
ERBRABRM U —RbS &, MIRAIOEELLTRRTI7E—HERA
A0%ED, BENEERNICRR 74— iEHE R LS E 2R HEETRT,
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.

Conventional Voltage-gated channels

!
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Voltage-regulated phosphatase (Ci-VSP)

Voltage-gated proton channel
VSOP(Voltage sensor-only protein )

100 pA
200 ms
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Structure of voltage-gated proton channel (upper) and patch clamp

Murata, Iwasaki, Sasaki et al,
Nature, 2006
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Sasaki, Takagi, Okamura,
Science, 2006

R201Qﬁ  Jeoons

200 ms
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Wit

recording of voltage-gated proton currents from tsA201 cells
transfected with mouse VSOP ¢cDNA (lower)

Voltage-gated proton currents recorded in the whole-cell patch recording
mode. Wt shows outward-rectifying currents and tail inward currents.
R201Q mutant shows inward currents during depolarization due to the
altered voltage-dependency.

M3 £Ef-FEFZa1—OVERIXIVNIDRBICI>TARIELIZF
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REEWIRER,

Studies with zebrafish as a model system to understand molecular
mechanisms underlying development of neuronal wiring and
neurophysiology of locomotion.

In the transgenic zebrafish, a class of inteneurons are easily identified by
fluorescence of GFP in live animals. The upper panel is an image using a
regular fluorescent micoscope. The bottom panel is an image by a confocal
microscopy.
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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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Researcher from abroad: KUVICHKIN, Vasily, PhD

1976 Graduated from Rostov Don University, Faculty of Physics. 1991
completed Ph.D.. Institute of Biophysics of Academy of Sciences (USSR),
Institute of Applied Microbiology, Sr. Lecturer of Physics Dpt.,
Agrobiotechnological College of Pushchino, Senior Staff Scientist, Institute
of Theoretical and Experimental Biophysics, Institute of Biophysics of Cell,
Russian Academy of Sciences. 2006 Postdoctoral Fellow, NIPS

Speciality: Biophysics
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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,

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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Department of Physiology, University of Sydney. 1985 Associate Professor, Postdoctoral Fellow: DANEV. Radostin. PhD
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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

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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Research Associate, University of Tokyo, School of Medicine. 2001 Doctor Postdoctoral Fellow: HAYASAKA, Takahiro, PhD

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

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: SHIGEMATSU, Hideki, PhD
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.
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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, PhD
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 diogonoses
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 i 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 phase-contrast -electron
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 of biological samples which is inherently very poor in

electron microscopy.

Applications are:

1) direct visualization of protein molecules or cytoskeltons in the
1n vivo state of cells and tissues,

2) structural and functional analyses of membrane proteins and
viruses with the aid of single particle analysis.

(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.

a. Conventional (Bright-field)

1= Plane wave
Object

b. Zernike phase contrast
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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 m phase plate to the objective back-focal plane.

(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 developed
mass microscope to visualize posttranslational modifications, and
identified several novel enzymes for posttranslational modifications.

(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. 2 Two kinds of phase-contrast electron microscope models.

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

stage and a w-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 2.5nm.

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.

ce LM image of

Phase-contrast EM image of actin-filaments
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Fig. 4 Comparison of image resolving power between fluorescence light

microscope and phase-contrast electron microscope for actin filaments.

a. Fluorescence microscopic image of phalloidin stained stress fibers.

b. Hilbert differential TEM image (300kV) of actin filaments, of which

bundles correspond to stress fibers Show in a.
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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
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Specialty: Cellular and Molecular Physiology
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TOMINAGA, Tomoko, MD, PhD

1984 Graduated from Ehime University, Faculty of Medicine. 1984-1986
Resident, Internal Medicine, Mistui-Memorial Hospital, 1988-1993
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

Associate Professor:

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:
1996 Graduated from Utsunomiya University, Faculty of Agriculture.
2001 Graduated from The Graduated University for Advanced Studies,

SHIBASAKI, Koji, PhD.

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 Associate: 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. 2006 Research Associate, Okazaki Institute for
Integrative Bioscience.

Specialty: Molecular Neurobiology, Behavioral Genetics
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Postdoctoral 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. 2006 Research Associate, Okazaki Institute for Integrative
Bioscience.

Specialty: Cellular and Molecular Biology
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Postdoctoral Fellow: TOGASHI, Kazuya, PhD
2001 Graduated from Tokyo University of Science, Faculty of Science.
2006 Graduated from The Graduated University for Advanced Studies,
School of Life Science. 2006 Research Fellow, Okazaki Institute for
Integrative Bioscience.
Specialty: Cellular and Molecular Physiology
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Research works

We mainly investigate molecular mechanisms of thermosensation
We also

investigate signal transductions and channels involved in cell adhesion

and nociception by focusing on TRP ion channels.
and cell movement in mammalian cells. Molecular cell biological,

biochemical, developmental biological and electrophysiological

techniques are utilized to achieve the above objectives. The

followings are major projects in progress.

(1) Molecular mechanisms of thermosensation: Temperature
sensing ability is conferred by ion channels of the TRPV,
TRPM and TRPA families.

mechanisms of thermosensation by focusing on those

We try to clarify the molecular

thermosensitive TRP channels.
analyses of mice lacking TRPV3, TRPV4 or TRPM2.
Furthermore, we are trying to isolate a novel thermosensitive
TRP channels.

(2) Molecular mechanisms of nociception: Capsaicin receptor
TRPV1 and TRPAI are ion channels activated by different

We try to clarify the nociceptive mechanisms

We are also doing behavioral

noxious stimuli.
at peripheral nerve endings by focusing on TRP ion channels,
especially TRPV1 and TRPAL.
analyses of TRPV1-deficient mice.

We are also doing behavioral

(3) Signaling mechanisms involved in cell adhesion and cell
motility: We try to understand underlying mechanisms for cell
adhesion and cell motility by focusing on signal transduction
cascades involving Rho family proteins and its related proteins
using cell biological and biochemical techniques. We are also

analyzing the function of newly identified Rho family-related

protein, DIP/WISH in epithelium, blood cells and brain using

mice lacking DIP/WISH.
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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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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 (1074 m?) 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.

Research subjects in the Center for Experimental Animals:
Dermatology and plastic surgery in laboratory animals, and
clinicopathology in companion animals.

1. The development of animal models in dermatology and plastic

surgery.

We investigate melanocytes in the epidermis and/or dermis of
hairless animals and Japanese monkeys. In addition, we study
wound healing in the skin of these laboratory animals.
Establishment of the tumor cell bank in companion animals.
Clinocopathological study on obesity in companion animals.

The study on pregnancy toxemia in guinea pigs.

vk we

Development of new technology on the care and management of

laboratory animals.
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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.

. FIU-FIVEBETFORERETIL
Figure. The base pair structure of thymine with thymine-marker
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FDG PET and neuroplasticity in cortical deafness
8. Kang, Eun Joo (Kangwon National Univ/ KOREA)
How Brain Responds to Audio-Visual Speech cues?
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BT A I LT — Gl
15 | Approach for Synapse Competition: in vivo imaging Jeff W. Lichtman (Harvard University) 2005.7.29
6 Za—urnb 7 U THRA~OFE®RIEE : > F 7 A/ | #aH J&A (Oregon Health & Science University, 2005.7.29
Ji@ o> BT i oA Vollum Institute) o
ATE W2 GROUERR RS A eaT Ml
17 | PTEN — % Difill# L IRRE— 2005.8.9
AR T Z OISR & i WS BT 0 S a s b
e ¥k RIS (EBEZEORSERT M AR ERFIE R
18 EEENRITIC BT 2 R E Bt e e - _ 2005.8.24
HREDETIERT BRI A SEBMEGTARN  FEE)
19 Burst discharges in the basal ganglia of normal and Thormas Wichmann (K[l Emory A2HE#%) 2005.9.12

parkinsonian monkeys




1. Visual processing in developmental disorders: perinatal

brain damage, Williams syndrome, and refractive screening.

1. Dr. Oliver Braddick (Professor of Department

20 . N ) . 2005.9.14
(GRS & R BB R - FER ORI, v 1 U | of experimental Psychology, Univ. Oxford ,UK)
T b ZIEERE, M OV AT S 2 )
2. Local and global processing of form and motion : 2 . Dr. Janette Atkinson, (Professor of Visual
21 | development and brain mechanisms. (& & &)X (25U T® | development Unit, department of Psycology, Univ. | 2005.9.14
JRPTHY « RIS HALER © FEEEAE & IS College London, UK)
22 | LRI & DM R RETE PR L K # OuNRE AEBER) 2005.9.20
BRAA 7V PR 2 vz, o) 7 2R .
23 - . b (EERE MRS L) 2005.9.22
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TAIVAY Y a—a CORE
Amersham Biosciences ft: (8L GE ~/LV A /77
25 | AKTA v A7 AT X NV DJFE 2005.9.27
%4 FURS S D i & Tt A T 2 )
Prof. Denis L. Rousseau, Ph.D. (Professor and
26 | Structural and Functional Properties of Nitric Oxide Synthase | University Chairman Department of Physiology and | 2005.10.18
Biophysics)
Synchrony-d dent P ti f Signals in In Vit . =
27 ynelrony-dependent Fropagation of Signals i A Vit Alex Reyes (NewYork K%  Bh#id%) 2005.10.19
Neural
28 | TuT A I AN O T80 O LO/MS FeHiBdit X7 — | AMR ££35 K U Thermo H3&{# 2005.10.24
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Lucy M. Palmer (Division of Neuroscience (Greg J
3 Imaging action potential initiation in layer 5 pyramidal | Stuart lab) John Curtin School of Medical Research, 2005.11.8
neurons using voltage sensitive dyes. Australian National University, Canberra 0200 o
Australia)
pETEi LC—LIT—TOFMS (2L 57 a7 4 — AfiE
34 ﬁf(lm ® i HAZA~A 7 7 4t 2005.11.15
b ¥ i (Peichel Lab, Division of Human
35 | ITENELOMREET LB E LTOA b T Biology, Fred Hutchinson Cancer Research Center, | 2005.11.17
Seattle, USA)
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. Tl (HaZsERrsER ISR 2005.11.
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Edward Callaway (Systems Neurobiology Laboratories
40 | Organization and Function of Visual Cortical Circuits The Salk Institute for Biological Studies La Jolla, CA, | 2005.12.1
U.S.A)
Al o | extrinsi vons 1o | Kathleen S. Rockland (BMLEBRTERT AR
closer examination of several extrinsic connections to . . - N -
A1 temporal cortex in macaque Ghrgit v F— FBENMA ISR v — T i | 2005.12.7
X u . .
P a REMREMEI LT — 5 F—0 ) —5—)
David S. Bredt (Department of Physiology, Universit

42 | Synaptic plasticity regulated by stargazin-like TARPs i . ‘re (Dep mt..en OF HHysiology, LIvVErsy 2005.12.9

of California at San Francisco)
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45 FHHRFOR 2 KM ERREEOREN A 7 L (Ocular | FH #E— (vv 7 27 F 7%, Dr 2006.1.13
Dominance Column) (ZHRFSE 72 [K] 1 D HRIR Mark Hubener lab) o

16 IR TRP 7 v /L —HEiE - J681 - R L 4B | Bk HE (MERE A A A =2k 2006117
HIE S Z— A RENFITEEER) o
T LRV U H—IRET N~ T ADMRYN : GFAP (ZBET - :

47 . A (EBE - iR AR B 2006.1.20
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48 1. Modulation by melatonin of information processing in | 1. #5 MEH. (Yang Xiong-Li) (HFE L 2006.1.24
the retina BHRT R FIERT) o
2. Carnitine transport in the male reproductive tract: A | 2. Chumpol Pholpramool (¥ A, /N> 2w 7,

49 | novel organic ion transporter and its role in male | ¥ b K—/ LK% HETEHMEIFEE A | 2006.1.24
reproduction By TUTART =T AHERFEASE)

) L. . . . David J. Heeger (Department of Psychology and
50 | Traveling waves in visual cortex during binocular rivalry . L 2006.1.27
Center for Neural Science New York University)

51 Imaging synaptic inhibition with Clomeleon, a genetically | George J. Augustine (Department of Neurobiology, 2006.2.23
encoded chloride indicator Duke University Medical Center, USA) -
WATH Y F 7 A BEEZE SRR T A ROF | . i
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3 a R BERRS RO R 724 20R) 2006.3.8
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7 7 4 — THBUE S T Mo ik s BT o EAT e pRIR BRI SR ) o
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M DO1E HFEL%E Cell Assembly & Brain-Machine Interface | #2351 (RHEB R KB SCAMFER LBE
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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.
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1. NEARREES
K 4 E 4 T & B
LORINCZ, Andrea Republic of | Department of Comparative Physiology University of Szeged, | 2004. 5. 1 ~ 2005. 4.30
Hungary Faculty of Science
SUN, Xin People's Department of Pediatrics, Xijing Hospital, The Fourth Military | 2005. 1.25 ~ 2006. 1. 8
Republic of | Medical University
China
LUJAN-MIRAS, Rafael Spain School of Medicine, University of Castilla-La Mancha 2005. 1.13 ~ 2005. 4.12
SABIROV, Ravshan Republic of | Department of Biophysics, Faculty of Biology, National | 2005.8.8 ~ 2005.11.10
Uzbekistan | University of Uzbekistan
MOORHOUSE, Andrew, Australia Department of Physiology and Pharmacology,School of Medical | 2005. 8.2 ~ 2005.11. 1
John Sciences,University of New South Wales
Lars-Gunnar Pettersson Sweden Department of Physiology,Institute of Pharmacology, Géteborg | 2005. 9.5 ~ 2005.12.2
University
Francesco Ferraguti Republic of | Department of Pharmacology Innsbruck Medical University | 2005.10.16 ~ 2006. 1.31
Italy Peter Mayr Strasse, 1aA-6020 Innsbruck Austria
MUTHANGI, Subramanyam | India Department of Sericultural Sciences Bangalore University 2005. 4.18 ~ 2005. 7.17
Veere-Venkata
MA Jianmei People's Department of Anatomy Dalian Medical University 2005.4.1 ~ 2005.10.31
Republic of
China
TIAN Feng People's Anatomy Laboratory Xiamen University of Medical Sciences 2006. 1.1 ~ 2006.7.31
Republic of
China
2. BRZMHRESEBE~NVAEARRE
K 4 4 L
TRAN, Tuan diep Viet Nam 2003.4.1 ~ 2003.9.30
LOPEZ-BENDITO, Spain 2005. 1.12 ~ 2005.3. 8
Guillerming
3. B VRT I L
K 4 E 4 Wk 4 Ar )& Ll
John Gergely US.A Senior Scientist Boston Biomedical Research Institute 2005.10.25 ~ 2005.10.29
Robert J. Fletterick US.A Professor University of California San Francisco 2005.10.24 ~ 2005.10.30
B.D.Sykes Canada Professor University of Alberta 2005.10.25 ~ 2005.10.28
S.E.Hitchcock-DeGregori | U.S.A Professor UMDNIJ-Robert Wood Johnson Medical | 2005.10.25 ~ 2005.10.29
School
Larry Tobacman US.A Professor University of Illinois at Chicago 2005.10.24 ~ 2005.10.29
Michael A Geeves UK Professor University of Kent 2005.10.25 ~ 2005.10.29
Richard L.Moss US.A Professor University of Wisconsin Medical School | 2005.10.22 ~ 2005.10.29
R.John Solaro US.A Professor University of Illinois at Chicago 2005.10.24 ~ 2005.10.29
Jens Mogensen Denmark Medical Doctor Skejby University Hospital 2005.10.24 ~ 2005.10.29
Andrew G.Szent-Gyorgyi US.A Professor Emeritus Brandeis University 2005.10.25 ~ 2005.10.29
Hugh E.Huxley US.A Professor Emeritus Brandeis University 2005.10.25 ~ 2005.10.29




Amedi, Amir US.A Instructor Harvard Med School 2006.3.5 ~ 2006.3.13
Beauchamp, Michael S US.A Assistant Professor | University of Texas 2006.3.6 ~ 2006. 3.11
Giraux, Pascal France Assistant Professor | Service de medicine Physique 2006.3.6 ~ 2006. 3.13
et Readaptation
Kang, Eun Joo Korea Professor Kangwon University 2006.3.7 ~ 2006.3.12
Lee, Dong Soo Korea Professor Seoul National University 2006.3.7 ~ 2006.3.10
Lewis, James M US.A Assistant Professor | West Virginia University 2006. 3.4 ~ 2006. 3.14
Macaluso, Emiliano Italy Acting Director IRCCS 2006.3.6 ~ 2006.3.11
Neville, Helen US.A Professor University of Oregon 2006.3.6 ~ 2006.3.20
Rauschecker, Josef P US.A Director Georgetown University 2006.3.2 ~ 2006. 3.12
Rolls, Edmund T UK Professor University of Oxford 2006.3.7 ~ 2006.3.11
Spence, Charles UK University Lecture University of Oxford 2006.3.5 ~ 2006. 3.12
4. BFEVREMME
K 4 4 Wk 4 BT e T
McCormack Thomas James | U.S.A 2005.10.2 ~ 2006. 3.31
Wang Yi China Professor Institute ~ of  Biophysics  Chinese | 2005.12.12 ~ 2005.12.17
Academy of Sciences
5. ZERES
K 4 4 W 4 R o
Phongphanee Penphimon Thailand Instructor Chulalongkorn University 2005. 8.21 ~ 2005. 8.27
Thongchai Sooksawate Thailand Assistant Professor | Chulalongkorn University 2005.11.3 ~ 2005.11.26
Norton Raymond Australia Professor The Walter and Eliza Hall Institute of | 2005.11. 8 ~ 2005.11.26
Medical Research
6. REEEAR
K4 4 W 4 7R wom
Wang Wen China Assistant Professor | Department of Anatomy and K. K. | 2005.12.1 ~ 2007. 3. 31
Leung Brain Research Centreu Fourth
Military Medical University
1. BRFHEHES
K 4 4 o
McLean, David UK 2005.4.1 ~ 2005.5.4
JOJANNEKE, Huck Hubertina | Kingdom of the Netherlands 2005.4.1 ~ 2005.4.22

Jacoba

ROBERTS, James David | UK 2005.4.1 ~ 2005.4.22
Barron

R R [ China 2005.4.1 ~ 2005.5.31
BomE B China 2005.7.29 ~ 2005.9.23
B OB China 2005.11.1 ~ 2005.12.31




8. BALMIREA

K 4 4 W 4 Fr & o

George Harauz Canada Professor Molecular & Cellular Biology, University | 2005. 6.9 ~ 2005. 6.10
of Guelph

Karel Svoboda US.A Professor Howard Hughes Medical Institute, Cold | 2005. 7.4 ~ 2005.7.5
Spring Harbor Laboratory

Jeff W.Lichtman US.A Professor Harvard University 2005. 7.28 ~ 2005.7.29

Wichmann Thomas US.A Associate Professor | Emory University 2005.9.12 ~ 2005.9.13

Braddick Oliver UK Professor Oxford University 2005.9.14 ~ 2005.9.14

Atkinson Janette UK Professor College London University 2005.9.14 ~ 2005.9.14

Alexander Dejesus Reyes US.A Associate Professor | New York University, Center for Neural | 2005.10.19 ~ 2005.10.20
Science

Palmer Lucy Australia Ph.D Scholar Australian National University 2005.11. 8 ~ 2005.11.9

Callaway Edward US.A Associate Professor | The Salk Institute 2005.12.1 ~ 2005.12.2

Bredt David S US.A Associate Professor | California University 2005.12. 8 ~ 2005.12.9

Peter Somogyi UK Professor Oxford University 2006. 1.2 ~ 2006.1.9

¥ HER China Professor 18 BRI FE T 2006. 1.23 ~ 2006. 1.25

Pholpramool Chumpol Thailand Professor Facylty of Science, Mahidol University 2006. 1.23 ~ 2006. 1.25

Wei, Chiming US.A Director School of Medicine, Johns Hopkins | 2006. 2.10 ~ 2006. 2.17
University,

Akhilesh Kumar India Graduate Student University of Hyderabad 2006. 2.13 ~ 2006. 2.19

Camarero Ortega Inagacio | Spain Graduate Student The Complutense University 2006. 2.14 ~ 2006. 2.20

Batu Keceli Turkey Research Assistant Faculty of Science, Hacettepe University, 2006.3.1 ~ 2006. 3.7

Ravshan Z. Sabirov Uzbekistan | Professor Faculty of Biology, National University | 2006. 3.17 ~ 2006. 3.31
of Uzbekistan

Lee Min-Goo Korea Researcher Korea University, Neuroscience Research | 2006. 3.21 ~ 2006. 3.23

Institute
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COMMON FACILITIES IN OKAZAKI

] % 1E ¥R £ £F OKAZAKI LIBRARY. AND INFORMATION CENTER

I 17 R AR 1, [y 3 WFFERT DI, MERESF A UNEE - HBE - fRfF L, Rk 3 BERADIRE, ILFEF HFZEE
FOMMIZHL TS,
(FE 728k
1. 9477V —7h—FiTk 2 24 BeFIH,
2. 1F#BE Y — B A (Web of Science, SCOPUS, 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, SCOPUS, SciFinder Scholar, etc).




a2 77 A2 32— OKAZAKI CONFERENCE CENTER

KEE=R Conferece Room

FANOERRE L OERNA R A XY, O, 2
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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)
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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
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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)

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>

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

<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. —

@-H—H—H—O -----
Osaka Kyoto Nagoya
(Kansai) JR West line Bus

Mikawa-Anjo
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A ERETE, 48k (L84 TR IR X, HIEER T
B (S84 R — R 30 43) . m (SALH CTAEMD i
FEHTRIT 57,
O EERZ2 D B
< INZA >
oS AR (BR) 1T& 2FH, FrEs 65 45, AR
(BR) 2B R~ES TR 7 57,
<FBH>
A Bk ZE R 2RI (BR) 17X 2 FIA, FrEf 65 7o, H
A (BR) 72> 5 F~FES TR 747,
OB BEFHDOLE
WA EEEROMIF 1.C. 2 TV TEIE 1 5/#a4 &R
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ol Morioka

Is] Sendai

Toyohashi

Higashi-Okazaki

Higashi-Okazaki Meitetsu line
w
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Tokyo Tokyo
(Narita)

L Toyohashi

Shinkansen

Central Japan International Airport
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