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Human physiology, which investigates
the mechanisms of human body function,
provides us with scientific guidelines for
healthy living and scientific knowledge that
forms the basis for elucidating the mechanisms
of disease pathogenesis. The National Institute
for Physiological Sciences (NIPS) is an inter-
university research institute for research and
education on human physiology. The human
brain is the key organ which makes a
human being a ‘roseau pensant’ (a thinking
reed). Also, the brain regulates and controls other organs
and tissues in the human body through interactions with
them. Therefore, the main subject of current investigations
at the NIPS is the brain and nervous system. The NIPS can
be described succinctly as an institute where investigations
on human body and brain functions are carried out through
joint studies with domestic and foreign scientists, and
where education and training for graduate students and
young scientists are provided.

The first mission of NIPS is to conduct cutting-edge
research in the physiological sciences at many levels--from
the molecule to the system or whole organism--and to
elucidate the mechanisms of living body function by
integrating the research results from the different levels.
The recent progress in the life sciences is truly remarkable.
The NIPS has always played a leading role in advancing
the physiological sciences and brain science both in Japan
and abroad.

The second mission of NIPS, as one of the inter-
university research institutes belonging to the National
Institutes of Natural Sciences (NINS), is to conduct joint
studies with
universities and research institutes. To do this, it provides

researchers from domestic or foreign
specialized equipment, large-scale equipment, research
facilities, databases, research techniques and congress
facilities to the researchers. Typically, a large number of
domestic and foreign scientists are present at the NIPS to
perform joint studies, to utilize our equipment and facilities
or to attend research meetings and international symposia.
The “Center for Multidisciplinary Brain Research (CMBR)”
has newly been set up by the Government support in the
NIPS in order to promote collaborative researches of
multidisciplinary brain sciences from this April.

The third mission of NIPS is to educate graduate students
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and to train young scientists in the Graduate University of
Advanced Studies and from many other universities. The
NIPS is responsible for directing the Ph.D. course of study
in physiological sciences in the Graduate University of
Advanced Studies. The NIPS also contributes to the
training or education of graduate students and young
scientists from many universities and research institutes by
providing various training and teaching courses. The
CMBR is going to provide a nationwide platform for
multidisciplinary education and training of young brain
scientists.

In addition to these three missions, the NIPS intends to
extend its effort to disseminate scientific information and
to publicize its work. Communication not only with
scientists but also with the general public will be strengthened
by enriching the NIPS website (http://www.nips.ac.jp/),
participating in partnerships for physiological education in
elementary and high schools, and giving lectures open to

the public. For these purposes, the “Center for
Communication Networks” has been set up in the NIPS
this April.

The NIPS is henceforth going to report the offsprings
and efforts through not only annual publication of ‘the
NIPS Catalogue’ and ‘the NIPS Annual Report’ but also
bimonthly ‘SEIRIKEN News’ as well as through the NIPS

website renewed weekly. Your understanding, and

continued support of our activities is cordially appreciated.

OKADA, Yasunobu, M.D., Ph.D., Director-General

1970 M.D., Kyoto University. 1974 Research Associate of
Physiology, Faculty of Medicine, Kyoto University. 1981 Ph.D.,
Kyoto University. 1981 Assistant Professor of Physiology,
Faculty of Medicine, Kyoto University. 1992 Professor of
National Institute for Physiological Sciences (NIPS) and of
Physiological Sciences, School of Life Science, Graduate
University for Advanced Studies. 1998 Dean of School of Life
Science, Graduate University for Advanced Studies. 2004 Vice-
Director-General, NIPS. 2007 Director-General, NIPS, and
Vice-President, NINS.
Speciality: Molecular and Cellular Physiology
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A SHORT HISTORY OF
THE INSTITUTE

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.

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

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
(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

Institutes of Natural Sciences

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
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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.

April, 2007
The following were added:

Department of Molecular Physiology
Division of Nano-Structure Physiology

Department of Cell Physiology
Division of Cell Signaling

Department of Information Physiology
Division of Developmental Neurophysiology

April, 2008
Division of Active Transport in Department of Cell
Physiology was renamed to Division of Neural Systematics.
The following were abolished:
Division of Learning and Memory Research
Center for Brain Experiment
The following were added:
Center for Multidisciplinary Brain Research
Supportive Center for Brain Research
Center for Communication Networks

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, 21 divisions, 4
center and Technical Division.

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

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

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

System management

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

Administration: Administration of the institutes is managed at
Okazaki Administration Office of NINS.
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ORGANIZATION OF THE INSTITUTE

National Institutes of Natural Sciences

Management Council ‘

‘ Executive Directors ‘ ﬁ

President

Board of Directors

}7

‘ Auditors

Al

Educational and Research Council ‘

National Institute for Physiological Sciences

Director-General : OKADA, Yasunobu

4{

-

Department of Molecular Physiology

4{

as

Department of Cell Physiology

[[]1]

National Astronomical Observatory of Japan

National Institute for Fusion Science

National Institute for Physiological Sciences
Institute for Molecular Science

|
|
National Institute for Basic Biology ‘
|
|

Division of Biophysics and Neurobiology

Division of Neurobiology and Bioinformatics
Division of Intracellular Metabolism

*
Division of Nano-Structure Physiology *

Division of Membrane Physiology
Division of Correlative Physiology

Division of Neural Systematics *
Division of Cell Signaling *

Division of Sensory and Cognitive Information

1

Department of Information Physiology }—

Division of Neural Signaling

Division of Developmental Neurophysiology *

Division of Sensori-Motor Integration

Department of Integrative Physiology }—

Division of System Neurophysiology

Division of Computational Neuroscience *

Department of Cerebral Research }7

Division of Cerebral Circuitry

Department of Developmental Physiology }7

Advisorﬁ Committee for
and Management

Researc

Okazaki Research Facilities

National Institute for Basic Biology

S U N A S B o A B R

Division of Cerebral Integration

Division of Behavioral Development

Division of Homeostatic Development

Division of Endocrinology and Metabolism
Division of Adaptation Development *

Section of Mammalian Transgenesis

Center for Genetic Analysis of Behavior }

1 1L L

Section of Behavior Patterns *

Section of Brain Science Exploration and Training

Section of Brain Information Decoding

Center for Multidisciplinary Brain Research }

1

Supportive Center for Brain Research

Section of Primate Model Develof
Section of NBR Promotion

for Brain Research

Section of Brain Structure Information

Section of Brain Function Information

Section of Multiphoton Neuroimaging

|
|
|
|
|
|
|
|
|
|
|
|
|
|
Division of Cerebral Structure ‘
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Section of Electron Microscopy

Section of Instrument Design ‘

Section of Ine Marine Laboratory ‘

Section of Communications and Public Liaison

Center for Communication Networks |

Technical Division ‘

Okazaki Institute for Integrative
Bioscience

Research Center for Computational Science

F

Section of Physiology and Medicine Education 3%

Section of Network M nent

I S N S S A N R I B I B S e

|
Section of Evaluation and Collaboration ‘
|
|

Asterisk () denotes adjunct divisions.
Star (3) denotes joint division.

Department of Development,
Differentiation and Regeneration

Department of Strategic Methodology ‘

National Institute for Physiological Sciences
Institute for Molecular Science

11l 11

|
Center for Experimental Animals ‘
|

Center for Radioisotope Facilities

111

Department of Bio-Environmental Science ‘
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H 2 = I_J% Chairman
OHEEE, ONFI%E KAWAGUCHI, Yasuo Professor, NIPS

WHEBE B O NFE FIEAT O E T 2 HE Vice-Chairman

HIET, TENDLELIVD D EH DIZHOWTHTE DR MIZUMURA, Kazue  Professor, Research Institute of Environmental
W T 5, Medicine, Nagoya University
(FIToh) ITO, Kazuo Professor, Graduate School of Medicine,
g Fk (S35 NE S NE S Se = T S 6 Gifu University
5 =N JAE s 25 [ 2 2] o~
BURL i i VRO PR AR EHARA, Tsuguhisa Professor, Faculty of Medicine, Saga
FEF 5 RO KPR PP lE 7 R e R oz University
Nk & I LYy N i
N N HRIA l:%ij(i%x U KANO, Masanobu Professor, Graduate School of Medicine,
g e N
(SUNEFS AARERR R E 7R % The University of Tokyo

WA ot A NP NS UEE ST VR e

e L B S BT S KAWAKAMI, Yoriko  Professor, Tokyo Women's Medical

- e . _ University
Sl I7K AL R R AR R R T e %
O Fiks P s AL SAKUMA, Yasuo Professor, Nippon Medical Schoool
A 2B ZERPRERE SRR R SUZUKI, Hikaru Professor, Graduate School of Medical
(FFN) Science, Nagoya City University
R —% o7 FAE B R = TASHIRO, Tomoko Professor, School of Science & Engineering,
e IE A BRI IE R AR Aoyama Gakuin University
A W RN A TE R % MARUYAMA, Yoshio Professor, Graduate School of Medicine,
ik B o A B R R Tohoku University
N ST bl A T 70 77, S
QJn Fi KNS B B RERTFE R 2 YAMAMOTO, Tetsuro Professor, Graduate School of Medicine,
AR AR R Mic University
== A %ok 7v <7 7,
e Bk N B FURRRERT TR %ﬁ% IKENAKA, Kazuhiro  Professor, NIPS
HA B R B R REAIT 2 R 2id% .
Kill E WG A A A T A o S ISA, Tadashi Professor, NIPS
ST AR5 R B IMOTO, Keiji Professor, NIPS
e = TR PP R B KAKIGI, Ryusuke Professor, NIPS

7 s Y AN A ATA
LU epese UIRAES KOMATSU, Hidehiko Professor, NIPS

SADATO, Norihiro Professor, NIPS
ADVISORY COMMITTEE FOR SHIGEMOTO, Ryuichi Professor, NIPS

RESEARCH AND MANAGEMENT NAGAYAMA, Kuniaki Professor, Center for Integrative Bioscience
NABEKURA, Junichi Professor, NIPS

Advisory Committee for Research and Management shall advise
the Director-General of the Institute, upon his request, on important NAMBU, Atsushi Professor, NIPS

matters in management of the Institute.
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SCIENTIFIC

STAFF

Director-General
OKADA, Yasunobu

Vice-Director-General

IKENAKA, Kazuhiro

Chief Chairperson
IMOTO, Keiji

Chief Researcher
KAKIGI, Ryusuke
ISA, Tadashi

KUBO, Yoshihiro

SADATO, Norihiro

KOMATSU, Hidehiko

Chairperson for Cooperative Studies

Chairperson for Animal Experiment
Problem

Chairperson for Safety and Research
Ethics Problems

Chairperson for News and Public
Affairs

Chairperson for Educational Problem

Emeritus Professor and Technical Staff

OOMURA, Yutaka
HAMA, Kiyoshi
WATANABE, Akira
KUNO, Motoy
WATARI, Hiroshi

YAMAGISHI, Shunichi

MORI, Shigemi
OBATA, Kunihiko
KANEKO, Akimichi
SASAKI, Kazuo
MIZUNO, Noboru
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 Technical Staff

Department of Molecular Physiology

Division of Biophysics and Neurobiology

KUBO, Yoshihiro

TATEYAMA, Michihiro

NAKAJO, Koichi
ITOH, Masayuki

NAGATOMO, Katsuhiro

Professor

Associate Professor
Assistant Professor
Postdoctoral Fellow

Postdoctoral Fellow




Division of Neurobiology and Bioinformatics

IKENAKA, Kazuhiro
ONO, Katsuhiko
HITOSHI, Seiji
TAKEBAYASHI, Hirohide
TANAKA, Kenji
GOTOH, Hitoshi
INAMURA, Naoko

Professor

Associate Professor
Associate Professor
Assistant Professor

Assistant Professor

Postdoctoral Fellow

Postdoctoral Fellow

*Division of Intracellular Metabolism

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

Professor
Associate Professor
Assistant Professor

Postdoctoral Fellow

*Division of Nano-Structure Physiology

NAGAYAMA, Kuniaki
MURAKAMI, Masataka
OHASHI, Masato
DANEYV, Radostin
SHIGEMATSU, Hideki
HOSOGI, Naoki

Professor

Associate Professor
Assistant Professor

Assistant Professor

Postdoctoral Fellow

Postdoctoral Fellow

Department of Cell Physiology

Division of Membrane Physiology

FUKATA, Masaki
FUKATA, Yuko
IWANAGA, Tsuyoshi
TSUTSUMI, Ryouhei
NORITAKE, Jun

Professor

Associate Professor
Research Associate
Postdoctoral Fellow

Postdoctoral Fellow

Division of Correlative Physiology

OKADA, Yasunobu
KOIZUMI, Amane
KUKITA, Fumio
KASHIHARA, Yasuhiro
SHIMIZU, Takahiro

URAMOTO, Hiromi

Professor

Associate Professor
Assistant Professor
Assistant Professor
Assistant Professor

Postdoctoral Fellow

*Division of Neural Systematics

ROCKLAND, Kathleen

Professor

*Division of Cell Signaling

TOMINAGA, Makoto
YAMANAKA, Akihiro
SHIBASAKI, Koji
INADA, Hitoshi
SOKABE, Takaaki
KANEKO, Keiko
UMEMURA, Toru
KOMATSU, Tomoko

Professor

Associate Professor
Assistant Professor

Assistant Professor

Postdoctoral Fellow
Postdoctoral Fellow
Postdoctoral Fellow

Postdoctoral Fellow

Department of Information Physiology

Division of Sensory and Cognitive Information

KOMATSU, Hidehiko
ITO, Minami

GODA, Naokazu
KOIDA, Kowa
HIRAMATSU, Chihiro
YOKOI, Isao

Professor

Associate Professor
Assistant Professor

Assistant Professor

Postdoctoral Fellow

Research Fellow

Division of Neural Signaling

IMOTO, Keiji
MIYATA, Mariko
YAMAGATA, Yoko
SATAKE, Shin’Ichiro

INOUE, Tsuyoshi

*Division of Developmental Neurophysiology

OKAMURA, Yasushi
HIGASHIJIMA, Shin-ichi
KIMURA, Yukiko
KUROKAWA, Tatsuki
HOSSAIN, Mohammad
SAKATA, Souhei

Professor

Associate Professor
Assistant Professor
Assistant Professor

Assistant Professor

Professor

Associate Professor
Postdoctoral Fellow
Postdoctoral Fellow
Postdoctoral Fellow

Postdoctoral Fellow

Department of Integrative Physiology

Division of Sensori-Motor Integration

KAKIGI, Ryusuke
KANEOKE, Yoshiki
INUI, Koji

MIKI, Kensaku

Professor
Associate Professor
Assistant Professor

Assistant Professor
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KIDA, Tetsuo
HASHIMOTO, Akiko
HIRAI, Masahiro
HONDA, Yukiko
MOCHIZUKI, Hideki
TANAKA, Emi

Postdoctoral Fellow
Research Fellow

Postdoctoral Fellow
Postdoctoral Fellow
Postdoctoral Fellow

Postdoctoral Fellow

Division of System Neurophysiology

NAMBU, Atsushi

HATANAKA, Nobuhiko
TACHIBANA, Yoshihisa

CHIKEN, Satomi
SANO, Hiromi
TAKARA, Sayuki

Professor

Assistant Professor
Assistant Professor
Assistant Professor
Postdoctoral Fellow

Postdoctoral Fellow

*Division of Computational Neuroscience

KAWATO, Mitsuo
OSU, Rieko
KUKITA, Fumio

Professor
Associate Professor

Assistant Professor

Department of Cerebral Research

Division of Cerebral Structure

SHIGEMOTO, Ryuichi
MOMIYAMA, Toshihiko

FUKAZAWA, Yugo
MATSUI, Ko
KAMASAWA, Naomi
TARUSAWA, Etsuko

KAWAKAMI, Ryosuke

DONG, Yulin

Professor

Associate Professor
Assistant Professor

Assistant Professor

Research Associate

Postdoctoral Fellow

Postdoctoral Fellow

Foreign Research Fellow

Division of Cerebral Circuitry

KAWAGUCHI, Yasuo

KUBOTA, Yoshiyuki
OTSUKA, Takeshi
MORISHIMA, Mieko

SHIGEMATSU, Naoki

UETA, Yoshifumi

Professor

Associate Professor
Assistant Professor

Assistant Professor

Postdoctoral Fellow

Postdoctoral Fellow

Division of Cerebral Integration

SADATO, Norihiro

Professor

TANABE, Hiroki
SAITO, Daisuke
TOYODA, Hiroshi
ICHIKAWA, Naho
MATSUMOTO, Atsushi
KOMEDA, Hidetsugu
MURASE, Mika

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

Postdoctoral Fellow

Department of Developmental Physiology

Division of Behavioral Development

ISA, Tadashi

SEKI, Kazuhiko
YOSHIDA, Masatoshi
KANEDA, Katsuyuki
WATANABE, Hidenori
SAKATANI, Tomoya
KATO, Rikako
SAITO, Kimika
UMEDA, Tatsuya
IKEDA, Takuro

TAKEI, Tomohiko

Professor

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

Postdoctoral Fellow

Division of Homeostatic Development

NABEKURA, Junichi
ISHIBASHI, Hitoshi
WATANABE, Miho
WAKE, Hiroaki
TAKATSURU, Yusuke

Professor

Associate Professor
Research Associate

Postdoctoral Fellow

Postdoctoral Fellow

Division of Endocrinology and Metabolism

MINOKOSH]I, Yasuhiko
SHIUCHI, Tetsuya
OKAMOTO, Shiki
SUZUKI, Atsushi

LEE, Suni

Professor

Assistant Professor
Assistant Professor
Research Associate

Postdoctoral Fellow

*Division of Adaptation Development

KABA, Hideto

Professor

Center for Genetic Analysis of Behavior

IKENAKA, Kazuhiro

Director
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Section of Mammalian Transgenesis Center for Communication Networks
HIRABAYASHI, Masumi  Associate Professor SADATO, Norihiro Director
TOMITA, Koichi Assistant Professor Section of Communications and Public Liaison
KATO, Megumi Postdoctoral Fellow SADATO, Norihiro Professor
Section of Behavior Patterns KOIZUMI, Amane Associate Professor
MIYAGAWA, Tsuyoshi  Visiting Professor Section of Evaluation and Collaboration
KIMURA, Tohru Associate Professor IMOTO, Keiji Professor
i . 1. R MURAKAMI, Masataka A iate Proft
Senter for Multidisciplinary Brain Research o Viasataka - Assoctate TTOTEssor
IKENAKA, Kazuhiro Director Section of Physiology and Medicine Education
. . . . L. SHIBUYA, Masato, Professor
Section of Brain Science Exploration and Training
OKAZAKI RESEARCH FACILITIES (Sectors
IMOTO, Keiji Professor . . . . . .
cooperative with National Institute for Physiological
NABEKURA, Junichi Professor Sciences)

Section of Brain Information Decoding

ISA, Tadashi Professor

KAWATO, Mitsuo Professor

Section of Primate Model Development for Brain Research

NAMBU, Atsushi Professor

YAMAMORI, Tetsuo Professor

Section of NBR Promotion

ISA, Tadashi Professor

INAGAKI, Haruhisa Associate Professor

MIYACHI, Mari Research Fellow

YAMANE, Itaru Postdoctoral Fellow

Supportive Center for Brain Research

KAKIGI, Ryusuke Director

Section of Brain Structure Information

ARII, Tatsuo Associate Professor

FURUYA, Sonoko Assistant Professor

Section of Brain Function Information

TSUJIMOTO, Toru Associate Professor

Section of Multiphoton Neuroimaging

NABEKURA, Junichi Professor

NEMOTO, Tomomi Associate Professor

Section of Ine Marine Laboratory

KUKITA, Fumio Assistant Professor

Okazaki Institute for Integrative Bioscience ‘

NAGAYAMA, Kuniaki Director

Department of Development, Differentiation and Regeneration
(Division of Developmental Neurophysiology joint division)

Department of Strategic Methodology

(Division of Nano-Structure Physiology joint division)

Department of Bio-Environmental Science

(Division of Cell Signaling joint division)

Center for Experimental Animals ‘

ISA, Tadashi Director

KIMURA, Tohru Associate Professor

Research Center for Computational Science

KATAOKA, Masanori Assistant Professor

As of 2008.5
Asterisk(*) denotes adjunct divisions.

Star (%) denotes joint division.




HEH I

KK # (OOMURA, Yutaka)

Fredw 5420 B EFf634E4 A 1A

=, JUM R4 %, JUM R R 2B R B 28 4
e T, BRI KPR TR, IR KR R,
JUIN R PR S ez, LB ZE AT (R B) . & L E AR
BER PSSR IE AT % (R B) , B AN U3 (bk) ZE 51
BEiige i B2 T, us TESTHTI—SEARE,
F AR LR, BAREMESERH, EERE AL Ogokd
PR N A — Y2 b TV, AR A
E, TAVDEBATENE, EESFEEAEEASRY, FEIE
FRBEE, EETEREERE, AR E,

B 75 (HAMA, Kiyoshi)

FRER5FA B EfM63F4A 1H

[FRE S R BN 2 A € A L S IS TR A= N
FEX PN TN 2= ¢ eI WA i e NP i S TN
KEBE PR, KK B 2 %, B KRB E R 2
GEPT AR, A BRI SR T O, A K N R R A
AL, FRRS4E12H DA ZE T &, PR 94E4 A
DAL 143 A £ TRl E 7 S R e s
BAFNG AR SRAZ 48T, SRR 24F B R LBe B, RS B A%
TR B, R TR & EEE,

LR Rl S S HIE N

3 f4 (WATANABE, Akira)

W54 B ER4E4H 1H,

PEip b, HUR ER R A R, KR R A,
HUR R R R 27 [ i B A 1 CHR NS 543 H b a4
3 H ECHABL AT E%,

B AP A,

A B % (KUNO, Motoy)

T H5EH B OER4FE4H1H,

P, AR PR AL, L O ERR T E, [FRF
ARl X KPR AR, S — A aTAF KPR
52, RERRFE LB %, A TE & B 8% & R AT,

5L (WATARI, Hiroshi)

TRERGAEA N ERTE4AA1H,

KRR 20, Rt RS2 R 2B 2%, 5
EBHFNLER R P HAR A i CRAIS 2412 A S RT3 A &
THAHEA ST B,

B oy T AE B

[ & £ — (YAMAGISHI, Shunichi)

iS4 B FAR114E4H 1A,

FOLREFIA, B R R FEBE R — M E S () 7R
BET, E L, fORER R R FBI R, IFoussaIR
DD OFEEREERTHEAS2E5 A DR 1143 A &
TR GE T A%,

L AR O A

Q\
#& /& 2% (MORI, Shigemi)

MR H4EA B PR 144E4 A 1 H,

EHEE K2R E R e 3, AbHEE K R 2 e A+
PR (EESE T, EE L, KEA L 2 KR E ST
B, AbmE R T, A, 0 EER R R A R Ok 54
A1 B FR144E3 H 31 H £ CABSARIFSET 0%,

LI AP AR B




HEHR

/N iE S 2 (OBATA, Kunihiko)

WERG4FEA B OEAI5E4H 1H,

WRRFEF AR, R KERERRESRFAEHE T, &
i, BRE R RO E T B B, B KR
12 AR T 347 H MO 1 54E 3 H & CTA B JE i
iz,

BRI,

4 ¥ = JE (KANEKO, Akimichi)

BG4 B ER154E4A1H,

BEEFR B R PR AL, R L, BE MBS TR R )
T, BTAEAR, B2 2B CRf544E3 B S Fk54E3 A &
CTHABLEM AT %, S 3 A D 1043 A £ T4
IR BB,

BT AR A B,

ferx A Fn R (SASAKI, Kazuo)

M54 B k1654 A 1H,

TSR R R AR, T KPR E B S F e R HE T, [R5
b, RUERR IR B R, Bh#R, BRaik <, FiksF4
ADDRR T3 A ECABER LT B, R 9OF4AH 9D
1543 A £ CTAIFEITR, V1544 H 25 k164
31 £ CR I [ 7 3 [FIAF FE A
BRI AR,

KB 5. (MIZUNO, Noboru)

MR S4H B 1994 H 1 H

[EpE L, AR B, AR R R A ST
LR, RESK R S R R s 2, mURS R i B
T, IRERFPWEEB AT, WKH K E DR, 8
KEPELIREAR, KPPEE A e R %, (BF) Btz
B A eiT R, (BF) BURUHR 2 A TR RS B nt e e Bt
TG R 2T L, 154 1 H 26 k1 94F3
A31H x CERZHIEITE,
BETA: R AR 2,

K ¥ (= K (OHIRA, Hitoo)

LEHFEMSREFEA B OER2F4H 1H,

R RRURE R R A, BEE KPS
B, WF053F4 H AW e & e Ak A B 2 AF 2 BT B 9l
AR, WRFN56454 H [l IRy [E] 37 3 [F AF 5T H% A% AR B 22 0F 90 T 82
a2 T, SRk 23 H 31 H EFEIRE,

W4 & B A=

A 77 (IRISAWA, Hiroshi)

W #  — (UCHIZONO, Koji)

L f& Hi BB (EBASHI, Setsuro)

B A 1% & (KATSUKI, Yasuji)

% ;. ff 5% (TSUKAHARA, Nakaakira)
RN . (YANATHARA, Noboru)




B 3 SRk

Research Activities of the Institute
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Division of Biophysics and Neurobiology
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Professor: KUBO, Yoshihiro, MD, PhD

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

Specialty: Biophysics, Neurobiology

WeFHFZ b &1
HUR RSP IR 2R, RIRFBEE T,
t, HRERFBF, KE=mn 7 KF1E
+AFJEE, CREST AFFEEZRR T, THk164F
6 H D EUE,

R RPRE, AR,

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:
1997 Graduated from University of Tokyo, College of Arts and Sciences.

NAKAJO, Koichi, PhD

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 Physiology, Biophysics
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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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Postdoctoral Fellow: NAGATOMO, Katsuhiro, PhD
2002 Graduated from Tokyo University of Pharmacy and Life Sciences,
School of Pharmacy. 2005 Completed the master course in Medical Science,
Tokyo Medical and Dental University Graduate School. 2008 Completed
the doctoral course in Life Science, the Graduate University for Advanced
Studies. 2008 Research Fellow, NIPS.
Specialty: Molecular and Cellular Physiology
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Research works

Ion channels, receptors and G proteins play critical roles for the
excitability and its regulation of neurons. We focus on these
molecules which enable brain function. From the biophysical point
of view, we study structure-function relationships, regulation
mechanisms and dynamic structural rearrangements of ion channels
and receptors. We also 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 the metabotropic glutamate
receptor (mGIuR1).

(3) Analysis of the dynamic structural rearrangements of ion
channels and receptors by FRET measurement under
evanescent field illumination.

(4) Changes of the movement of S4 domain of KCNQ1 channel
by assembly of KCNE subunit.

(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) Functional significance and molecular mechanisms of the
activation of the mouse TRPA1 channel by caffeine.

(8) Molecular assembly and functional interaction between
mGluR1 and GABAg receptor.

(9) Difterences between lobules 9 and 10 of slow PSCs evoked
by parallel fiber stimulation in mouse cerebellar Purkinje
neurons.

(10) Functional analysis of RGS family, regulators of G protein
signaling.

(11) Purification of recombinant proteins of P2X, channel and

Prestin toward single particle structure analysis.

Neutralized
mutant

(High concentration
of K* and blockers )

Blocker Free

— V

+ Blocking + Blocking

H1 ARAEERE K FrRILOR7HEBAESEOEREH U
TR/EEEDR-THEERNERE

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)

mGIluR1 mGIuR1 mGIluR1
@ glutamate
A
REEHLL
PRI
Homer1
Gq Gs Gq Gs P LGE

B2 REBETILISVBEIBAROESHEL T FILIEEF Protein
41G [TKYHEHERZ TS,

Fig. 2. Coupling profile of the metabotropic glutamate receptor lo is
regulated by the binding of Protein 4.1G. (Tateyama and Kubo, Mol. Cell.
Neurosci., 2007)
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Fig. 3. KCNEI and KCNE3 stabilize and/or slow voltage sensing S4
segment of KCNQI channel. (Nakajo and Kubo, J. Gen. Physiol., 2007)
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Fig. 4. Regulation of the desensitization and ion selectivity of ATP-gated
P2X, channels by phosphoinositides. (Fujiwara and Kubo, J. Physiol.,

2006)
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Division of Neurobiology and Bioinformatics
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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
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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

(D117~ - S R
QPR LI ENPN PR S L

FERME T, BRI, A1 9MF4 H KB,
BTy TR AR

Postdoctoral Fellow: GOTOH, Hitoshi, PhD
2002 Graduated from Kobe University, Faculty of Agriculture. 2004
Graduated from the master course in Osaka University, Faculty of Science.
2007 Graduated from the doctoral course in Osaka University, Faculty of
Science, PhD. 2007 Postdoctoral Fellow, NIPS.
Specialty: Molecular Neurobiology

MEE R OA OE T
HUBD T SS i R E e T 2R, P R
KB JEBHE LR 28T, KR
PR FER RS TR IS (B
TRk 19410 7 L0 Hikk,

'~

Postdoctoral Fellow: INAMURA, Naoko, PhD
Graduated from Kyoto Institute of Technology, Department of Applied
Biology. Graduated from the master course in Kobe University, School of
Science and Technology. Graduated from the doctoral course in Osaka
University, School of Science, PhD. Postdoctoral Fellow, NIPS.
Specialty: Neural Development
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Research works

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

mechanisms underlining tangential migration of neuronal and

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

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

Neural stem cells, which are ultimate lineage precursors to all
neurons and glia in the mammalian brain, are present not only in
embryonic but also in adult brains, and contribute to adult

We
the

differentiation, and senescence of the neural stem cells, which will

neurogenesis. are investigating molecular mechanisms

underlying generation,  proliferation,  maintenance,
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.

Netrin 1 KO

A) Netrin 1 RIET Y RRFERTRONSERRMHIZE (DRG) Mo D
RIS DE N, DRG [CEFE 3R Dil Z#EAL T DRG RH#EZHL
T3, Wild type (%) Tl&, DRG M oBHICHU LM L E T 5
BIRFEEBIZERFREMBLTLSH(KHD), Netrin 1 RIEYHIAD DRG
BHESNER (FROREE) DFP TEEGRHERELRL TS (A
HOXE) , EROKEIE, FITHEICRHESN-ESH—2—0OV (EE
TREHYFEEA).

A) Aberrant projection of DRG axons to the dorsal spinal cord in the Netrin
1 deficient mouse. DRG axons are labeled by Dil application to DRG.
In the wild type spinal cord, DRG fibers form axon bundle in the
dorsolateral superficial part (arrows in left picture). By contrast, DRG
axons in the Netrin 1 deficient mouse spinal cord enter the mantle layer
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) ILYMORL—2avikICk B Y I RABERADELEFEA
TIRMERNICHRBELEEF (GFP) TR I2—ZEFTALIE, T
LORERL—2av & 7> lRIRRORB LB E L GRIETE
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B) In utero electroporation was carried out for plasmid DNA transfer. Green
fluorescent protein (GFP) expression vector was injected into lateral
ventricle and electroporated in utero. The cells in the restricted region were
observed to express GFP

C) AVITURAYAbDOHRE &) AT ToROY A RIERMEEE £ A ET pMN RAS 2, Olig2 ;B5F D in situ hybridization [Z&Y, ¥ RR4%E
12 BEHEAIO pMN FASUNEERBINTNS, FR) BETOA)ITTFUROY A B, GFP (&) EX—h—HkD 04 (FF) TEAZH
ShTW3, ) STYVERBET AT TURAY AL, BRICEROREREEZMHEL, STUVERALTOAEEAA )T TUOROY A (RE) NERES

nd.

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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Division of Intracellular Metabolism
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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: Ton 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
Dan Fellow, Hopkins Marine Station Stanford University. 1991
Postdoctoral Associate and 1993 Research Associate, University of Miami
School of Medicine. 1995 Postdoctoral Researcher, University of California
Davis. 1996 Research Associate, NIPS.

Specialty: Cell Biology, Cell Physiology
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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
their the

development of innovative light microscopy and micro mechanical

investigate roles in mechanosignaling through
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

Piezo driven glass pipette
fibronectin coated bedd
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1R EE (AL RI7AN) ENLERATHEBRIEEORXR
(&) BE(HREN T VI R) THB 71T ORI Fo&a— LA
RE—XZEHELEEICHESE DL, TOEB@ICERIFEEE, T
IO EEDEERISERTDIAN R T7AN—DEENhd, 20
E—XZETVBEHOAIAERYNTEAL, ANLRT7A/3—ZENL
TEROEERICEBRBEZEZ LGNS, EEATDATIII
Ca” DBREHEFGRABMBTIT LA LRET B, ARIEHZE
BE(LEE BEBEOBREE) EANLRT7AN\—(FE, REDOHRHEE
B) ETDERBR (TR T, HlAORIERZHLAA—D,

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.
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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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Research works

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

complex biological systems.

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

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

Different kinds of phase observation schemes have been developed

including the novel optical principle for the reconstruction of

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

i) direct visualization of protein molecules or cytoskeltons in the

in vivo state of cells and tissues,

ii) structural and functional analyses of membrane proteins and

viruses with the aid of single particle analysis,

iii) photon-electron hybrid electron microscopy to visualize

intact neurons at a high resolution.

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

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

a. Conventional (bright-field) method to enhance the image contrast at the
expense of a dehancement of the spatial resolution by defocusing.

b. Zernike phase contrast method to enhance the image contrast under the
just focus condition by inserting a Zernike phase plate to the objective back-
focal plane.

c. Hilbert differential method to obtain phase contrast images similar to
light-microscopic DIC (Differential-Interference-Contrast) images by
inserting a half-plane 7 phase plate to the objective back-focal plane.
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Fig. 2 Two kinds of electron-phase microscope models.

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

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

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

furnishing a lens system immediately below the objective and fasillitating

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

and plastic-embedded cyanobacterial cells.

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

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

subcellular structures down to 2nm.

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

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

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

cyanobacterial cell, which was prepared with a chemical fixation,

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

(Kaneko et al., J. Electro. Microsc. 54 (2005) 79)
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Fig. 4 Comparison of image resolving power between fluorescence light

microscope and electron-phase 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.
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(Shimada et al. Cell, in press).

Fig. 5 Phase contrast cryo-TEM fills the gap beetweem X-ray
crystallography and conventional TEM observation

a. Lipid interacting protein, PCH, has a domain called EFC-domain
assumed to be responsible for the liposome tubulation. X-ray
crystallography revealed a thread structure ((1)) and conventioned TEM
observation with negative staining (@) showed a fixed size tubulation
induced by the EFC-domain. From the two results a model as shown in
@ has been proposed.

b. The proposed model has been visually proven with the phase contrast
cryo-TEM as shown in (. The Fourier analysis (2), ) tells us the
spacing of adjucently wound EFC-domain polymers being 4nm, which is
just expected from the X-ray structure when modeled (Shimada et al.,
Cell, in press).
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Research works

Research focuses on membrane proteins and especially on the
functional proteins localized in the synaptic membranes of the
brain (neurotransmitter receptors, ion channels, adhesion molecules,
and so on). Synaptic membrane proteins do not function alone,
but form protein complexes (functional units) with anchoring
proteins, signaling proteins, and thereby performing their
physiological functions. Many synaptic proteins undergo protein
palmitoylation, and the localization on the synaptic membrane is
dynamically regulated by neuronal activity. The goal is to
elucidate the molecular mechanism determining the dynamic
localization for synaptic proteins, by the functional analyses of
the palmitoylating enzymes we recently discovered. In addition,
taking advantage of our unique biochemical techniques, we are
purifying and identifying novel synaptic protein complexes from
the brain tissue, in particular focusing on disease candidate
proteins. Based on these molecular clues, we will elucidate the
molecular mechanism for controlling synaptic transmission by

multidisciplinary approaches.
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FILEBERAED IS ITHEIESN TLSMNIEELRETHD,
Figure 1. Palmitoylation determines the localization of various synaptic
proteins.

Protein palmitoylation is a common posttranslational lipid modification
and regulates the membrane targeting of proteins such as a postsynaptic
scaffold, PSD-95. Palmitoylation is unique in that it is reversible and
dynamically regulated by specific extracellular signals. The reversible
nature of protein palmitoylation allows proteins to shuttle between
intracellular compartments. For example, wild-type PSD-95 clearly
targets to postsynaptic membrane in hippocampal neurons (left), whereas
palmitoylation deficient mutant of PSD-95 (XX) diffusely localizes in
somato-dendrites (right). We are currently challenging the question how
dynamic cycling between palmitoylation and depalmitoylation
regulated inside living neurons.
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Figure 2. Synaptic proteins do not usually function alone, but form protein
complexes with anchoring proteins and signaling proteins, thereby
performing their physiological functions. Taking advantage of our unique
biochemical approaches, we recently purified the PSD-95 containing
protein complexes from rat brain, including stargazin, LGIl, and
ADAM?22. Interestingly these components are all epilepsy-related
proteins. Among them, we found that secreted protein LGI1 functions as
a ligand for ADAM22 and enhances AMPA-type glutamate receptor-
mediated synaptic transmission. Thus, we will clarify the major protein-
protein networks and the various physiological functions, such as
synaptic transmission in brain.
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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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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
channels, ATP channels and TRP cation channels (Fig. 3).
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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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Division of Neural Systematics
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# ¥ ROCKLAND, Kathleen
1979 RAR KPR PR LIRRET,
1983-199 1R AR K[ 5B fT F5i JAE
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Professor: ROCKLAND, Kathleen
1979 Completed the doctoral course at Boston University. 1983-1991
Assistant Professor, Dept. of Anatomy, Boston University School of
Medicine (1983-1987 as Adjunct); 1991-2000 Associate Professor (1991)
and Professor (1994), Dept. of Neurology, Univ. of Iowa; 2000 Team
Leader, RIKEN Brain Science Institute; 2007, Adjunct Professor, NIPS.
Speciality: Cortical Neuroanatomy
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Research works

The goal of the Division of Neural Systematics is to understand
principles of cortical organization. One emphasis is on long-
distance connectivity, in terms of single axon configuration and
quantitative parameters. Related emphases concern pyramidal cell
types, post-synaptic target specificity and microcircuitry, and how
these relate to area-specific structural-functional specializations. We
use a systems anatomical approach that incorporates molecular
techniques, confocal/electron microscopy, and in vitro intracellular

recording and filling.
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For monkey association cortex, there are still relatively few data
concerning the microcircuitry of long-distance connections. This issue can
now be addressed anatomically by using BDA to label designated axons
(in red: alexa-Fluor 594 conjugated streptavidin) and EGFP to visualize
potential postsynaptic target neurons (in green: anti-Fluor 488 conjugated
1gG2). Neurons express EGFP after infection with an adenovirus vector
that is transported retrogradely from an injection site (Tomioka and
Rockland, 2006).

The low magnification image (upper right) shows an EGFP-expressing
neuron in layer 2. Higher magnification images (from the 3 arrows) depict
BDA-labeled contacts (putative synapses) onto oblique or basal dendrites
of the EGFP-expressing neuron. Higher magnification images are: stacked
confocal images, single confocal slices, and 3-D projections of the three
putative contacts.
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Division of Cell Signaling
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Professor: TOMINAGA, Makoto, MD, PhD

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

Specialty: Cellular and Molecular Physiology
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Associate Professor:  YAMANAKA, Akihiro, PhD

1994 Graduated from University of Shizuoka, Faculty of Pharmacy. 1994-
1996 University of Tsukuba, 1996-2000 University of Tsukuba. 2000-2002
Researcher, Institute of Basic Medical Sciences, University of Tsukuba. 2002-
2008 Assistant Professor, Institute of Basic Medical Sciences, University of
Tsukuba. 2006-2008 Research Fellow in Abroad, JSPS. 2008 Associate
Professor, Okazaki Institute for Integrative Bioscience.

Specialty: Pharmacology, Neuroscience
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Assistant Professor:
1996 Graduated from Utsunomiya University, Faculty of Agriculture. 2001

SHIBASAKI, Koji, Ph.D.

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

Specialty: Cellular and Molecular Neurobiology
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Assistant Professor: 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, National Institute for
Physiological Sciences. 2006 Assistant Professor, National Institute for
Physiological Sciences.
Specialty: Molecular Neurobiology, Behavioral Genetics
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JSPS 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 Postdoctoral Fellow, National Institute for Physiological
Sciences. 2007 JSPS Postdoctoral Fellow.
Specialty: Cellular and Molecular Biology

WrEe ik fE +
A AR KRB IRF L 2E, BRI TN K
FRPBREZPERHE T, L (E%),
%1954 A 0B 5,
I B v,

Postdoctoral Fellow: KANEKO, Keiko, PhD
2001 Graduated from Nihon University, Faculty of Bioresource science.
2007 Graduated from Yokohama City University Graduate School of
Medicine. 2007 Postdoctoral Fellow, National Institute for Physiological
Sciences.
Specialty: Biochemistry
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Postdoctoral Fellow: UMEMURA, Toru, PhD

1994 Graduated from Nagoya University, Faculty of Science. 2000
Graduated from Nagoya University, Graduate School of Science. 2000-
2000 Postdoctoral Fellow, Nagoya University. 2000-2004 Postdoctoral
Fellow, Waksman Institute, Rutgers University. 2004-2008 Postdoctoral
Fellow, National Institute of Genetics. 2008 Postdoctoral Fellow National
Institute for Physiological Sciences.

Specialty: Molecular Biology
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Postdoctoral Fellow: KOMATSU, Tomoko, PhD

1999 Graduated from University of Kanazawa, Faculty of Pharmaceutical
Sciences. 2001 Graduated from University of Kanazawa Graduate School of
Natural Science. 2004 Graduated from The Graduated University for
Advanced Studies, School of Life Science. 2004-2008 Postdoctoral Fellow,
National Institute for Basic Biology. 2008 Postdoctoral Fellow, Okazaki
Institute for Integrative Bioscience.

Specialty: Biochemistry
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Research works
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We mainly investigate molecular mechanisms of thermosensation,
nociception and taste sensation by focusing on TRP ion channels.
We also investigate signal transductions and channels involved in
cell adhesion and cell movement in mammalian cells. Molecular
cell Dbiological, biochemical, developmental biological and
electrophysiological techniques are utilized to achieve the above
objectives. The followings are major projects in progress.

(1) Molecular mechanisms of thermosensation: Temperature
sensing ability is conferred by ion channels of the TRPV,
TRPM and TRPA families. We try to clarify the molecular
mechanisms of thermosensation and their physiological
significance by focusing on those thermosensitive TRP channels.
We are also doing behavioral 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 TRPA1 are ion channels activated by different
noxious stimuli. We try to clarify the nociceptive mechanisms
at peripheral nerve endings by focusing on TRP ion channels,
especially TRPV1 and TRPA1. We are also doing behavioral
analyses of TRPV1- or TRPA1-deficient mice.

(3) We study neurons in the hypothalamus. The hypothalamus is
implicated in the maintenance of homeostasis, such as body
temperature regulation, feeding regulation and sleep/wakefulness
regulation. We make transgenic animals and analyze them by
using many techniques including electrophysiological

analysis such as slice patch clamp and in vivo extracellular

recording as well as immunohistochemical analysis and
behavioral analysis such as sleep recording. We try to reveal
the neural mechanism, which involved in the maintenance of

homeostasis, in molecular, cellular and whole animal level.
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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

ez gr i m

PN/ PN S A PN ST
THRFRRHE LIRS T, T, T
FHIERT 7 v T TR, KEry 7=
F—REMARIJE R AR TR 104 1A >
D5,

AL A TR,

Associate Professor: ITO, Minami, PhD
1989 Completed the doctoral course in Osaka University. 1989-1994 Riken
Institute. 1994-1998 Rockefeller University. 1998 Associate Professor,
NIPS.
Speciality: Neurophysiology
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Assistant Professor: GODA, Naokazu, PhD
1998 Completed the doctoral course in Kyoto University. 1998-2003 ATR.
2003 Assistant Professor, NIPS.
Speciality: Visual Psychophysics

By # & W # f
HUR THERF IR AR, R EBERR A B T
SRR LR T, M (D%, PRk
124 A DA R, FRk194-5 H
NHHU,
R ARG DB B, i AR B

Assistant Professor: KOIDA, Kowa, PhD
2000 Completed the doctoral course in Tokyo Institute of Technology. 2000
Research Fellow, NIPS. 2007 Assistant Professor, NIPS.
Speciality: Visual Psychophysics, Neurophysiology
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Postdoctoral Fellow: HIRAMATSU, Chihiro, PhD
2006 Completed the doctral course in Tokyo University. 2006 Research
Fellow, Tokyo University. 2006 Research Fellow, NIPS.
Speciality: Life Science
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Research Fellow: YOKOI, Isao, PhD
1998 Graduated from Fujita Health University of Health Science. 2007
Graduated from the Graduate University for Advanced Studies. 2007
Postdoctoral Fellow, NIPS.
Specialty: Neurophysiology
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Research works

The main purpose of this division is to study the neural mechanisms
of visual perception. The human visual system is a complicated

parallel and distributed system where several neural structures play

— Categorization task
a — Discrimination task
-------- Fixation task

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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Two different functions can be distinguished in our color vision; one is categorization, the other is fine discrimination. These functions are utilized
depending on the task demand, and we found that activities of many neurons in the inferior temporal cortex of the monkey to the same color stimulus
changes depending on the task demands. Many neurons showed stronger responses when the monkey makes categorical color judgement than when it makes
fine discrimination. This figure shows the responses of one such example of neuron. Responses during categorization, discrimination and fixation tasks are

shown as histograms in a and as line graphs in b.
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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: 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. Assistant
Professor 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 Assistant Professor, 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 Assistant Professor, 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 Assistant Professor, NIPS.

Specialty: Neurophysiology

INOUE, Tsuyoshi, PhD
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Figure 1. EEG of a tottering mouse during absence seizure (top). A brain
slice preparation in which the connection between the thalamus and the
cerebral cortex is preserved (bottom left). The disynaptic inhibitory input
to cortical cells from the thalamus was reduced in tottering mice (bottom
right).
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Figure 2. Simultaneous recording from three neurons in cerebral
cortex layer 4. Videomicroscopy (left). An example of typical voltage
recordings (middle). The bottom trace shows firing of a neuron in
response to current injection. Two top traces show excitatory postsynaptic
potentials. The results show these neurons are functionally connected.
The wiring diagram from the thalamus to the cerebral cortex (right).
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Figure 3. Glutamate released from the climbing fiber terminals activates
not only postsynaptic AMPA receptors of Purkinje cells but also
presynaptic AMPA receptors, leading to inhibition of GABA release from
basket cells.

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
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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 (dynamic
clamp), together with computational simulation of network
functions. The following are currently ongoing major projects.

(1) Studies of neurological disorders caused by calcium channel
mutations. Mutations of the voltage-gated calcium channels are
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.

Recently, we identified a dramatic impairment in the neural circuit
of feedforward inhibition in the thalamocortical projection in
epileptic calcium channel mutant mice fottering (Fig. 1).

(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, but little is known about

the operational mechanisms in the thalamus. To understand the

information processing by groups of neurons, we identified the
wiring diagrams among the neurons in the thalamus and layer 4
cortical neurons (Fig. 2). We also studied the feedback projection
from the cerebral cortex to the thalamus, and showed that there
are significant differences in synaptic properties between inputs
from the peripheral and from the cerebral cortex .

(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
transmitter glutamate diffused from climbing fiber (CF) terminals
[projection to cerebellar Purkinje cells (PCs) from the inferior
olive in the brain stem] presynaptically suppressed the inhibitory
information flow from basket cells to PCs. The heterosynaptic
inhibition is mediated through the activation of AMPA receptors
in the presynaptic terminals of basket cells. The heterosynaptic
inhibition therefore provides a likely mechanism boosting the CF

input-derived excitation to the PCs (Fig. 3).
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1995 Senior Researcher, National Institute of Bioscience and Human-
Technology. 2001 Professor, NIPS.
Speciality: Developmental Neurobiology, Ion channel biophysics

HEx KB R —
(BT FERT )

FUR R A LR 2R, TR RSBt
TRRE T, B A, SRR I
BT, BRI R L M S & T ST
fEfgE R, =2—a—J7 MM RFEAN—=—
TN 2K B B AR O L5E 11 A
OB,

BT AR AEBRE, F8AEAPRERLT,

e

Associate Professor (concurrent, NIPS):
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1989 Graduated from University of Tokyo, Faculty of Science. 1994
Completed the doctoral course in Science, University of Tokyo. 1994
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Postdoctoral Fellow: 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 (NIPS): HOSSAIN, Mohammad, I, PhD
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master course in Bangladesh University of Engineering & Technology.
2006 Completed the doctoral course in Life sciences. The Graduate
University for Advanced Science. 2006 Research fellow, NIPS.
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Postdoctoral Fellow: SAKATA, Souhei,
1998 Graduated from Tohoku University Faculty of Science.2007 Left the
doctor course in Graduate School of Arts and Sciences, University of
Tokyo. 2007 Research fellow.
Speciality: Biophysics
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Research works

Diverse types of membrane proteins act in concert to form
excitabilities in neurons and muscle cells. We are focusing on
mechanisms and physiological roles of novel voltage-sensing
proteins that we discovered in the last few years. We also study
mechanisms of neuronal differentiation that underlies expression
of neural functions such as fish locomotion.

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

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

have recently identified another voltage sensor domain protein,

what kind of biological context this protein is involved.
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 neutrophil, and could play role in
regulation of production of reactive oxygen species and
intracellular pH. The roles of membrane potential and pH in
respiratory burst are being investigated. We also want to
understand how both sensing membrane potential and regulation
of proton permeation is achieved by this small molecule.

2. Mechanisms of integration of ion channels and other
membrane proteins

We aim to reveal how ion channel expression and functions are
integrated into physiological functions such as phagocytosis,
neural functions and development.

3, Neuronal basis of locomotion and its development

Recent molecular genetic studies suggest that the expression of
transcription factors in the developing spinal cord helps

determine the morphological and physiological properties of
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neurons. Using the zebrafish preparation, we have been

examining the electrophysiological and morphological properties

of neurons specified by individual or sets of transcription factors.
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Voltage-sensing phosphatase

Ci-VSP is a 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 provides a signaling pathway coupled with membrane potential
change without requiring ionic flow.
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voltage sensor or a voltage-gated proton channel.. Biological roles of
voltage sensor is more widespread than previously appreciated.
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Patch clamp recording of voltage-gated proton currents from tsA201
cells transfected with mouse VSOP ¢cDNA

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.
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A family of “voltage-sensor domain proteins”

These
lack pore domain and voltage-sensor domain operates by itself either by a

Ci-VSP and VSOP belong to the voltage-sensor domain proteins.

4 EEFLFEDL-OVERKIVANIORBICEH>TRIRELZH
FURDIZYIE TSI T4via, LRITEEDOENAEE, TRITEE
RIEMIRER,

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

In the transgenic zebrafish, a class of inteneurons are easily identified by

wiring and

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: KAKIGI, Ryusuke, MD, PhD
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Associate Professor: KANEOKE, Yoshiki, MD, PhD
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Research Fellow & Assistant Professor, Department of Neurology, Emory
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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.
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Assistant Professor: 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. 2008 Assistant Professor,
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JSPS 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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Research Fellow: HASHIMOTO, Akiko , PhD
1975 Graduated from University of Rikkyo. 1998 Completed the master
course in Behavioral Sciences, University of Shinshu. 2004 Completed
the doctoral course in Shinshu University Graduate School of Medicine.
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JSPS 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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JST Postdoctoral Fellow: HONDA, Yukiko, PhD
2002 Graduated from Aichi Syukutoku University, Faculty of
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Postdoctoral Fellow: MOCHIZUKI, Hideki, PhD
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JST Postdoctoral Fellow: TANAKA, Emi, PhD
2002 Graduated from Faculty of Letters, Nara Woman University. 2004
Completed the Master’s Course in Human Behavioral Science, Nara Woman
University. 2007 Completed the Doctoral Course in Life Science, The
Graduate University for Advanced Studies. 2007 JST Research Fellow.
Speciality: Visual Neuroscience, Human behavioral science
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Research works
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We investigate human brain functions non-invasively mainly
using magnetoencephalography (MEG) and electroencephalography
(EEG), but recently we have also used functional magnetic
resonance imaging (fMRI), transcranial magnetic stimulation (TMS)
and near infrared spectroscopy (NIRS). Integrative studies using
various methods are necessary to understand the advantages and
disadvantages of each method. The following investigations are in
progress at present.

(1) Sensory system: By recording brain responses to visual,
auditory, somatosensory or pain stimuli, the organization of
sensory processing in the human brain is being investigated. In
particular, our interest is focused on the underlying mechanisms
of two-point discrimination, interaction and correlation between
somatosensory and motor function, pain perception and visual
motion perception.

(2) Even-related brain responses: Using various psychophysical
tasks or paradigms, we are investigating cognitive processing of the
brain (higher brain functions). In particular, our interest is focused on
the underlying mechanisms of face perception, inhibition
processing using Go-NoGo paradigm, and masking phenomenon
using repetitive stimuli.

(3) Application of brain research to education and society:
Recently we focused on the development of brain function in
infants and children. EEG and NIRS are useful in this study,
since these methods can be applied to infants and children who

can not hold their heads still for a long time.
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306-channel helmet-shaped MEG recording system (ELEKTA-
Neuromag, Finland)
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Cortical processing of sensory information traced by MEG.

Cortical activations induced by tactile, auditory, visual and noxious
stimuli. In all the sensory modalities, several cortical areas are activated
serially with a time delay of 4-5 ms, which is consistent with a

hierarchical processing of sensory information.
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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,
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HATANAKA, Nobuhiko, DDS, PhD

Assistant Professor:
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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Postdoctoral Fellow: SANO, Hiromi, PhD

1997 Graduated from Kyoto Pharmaceutical University. 1999 Completed the
master course in Graduate School of Biological Science, Nara Institute of
Science and Technology. 2003 Completed the doctoral course in Graduate
School of Biological Science, Nara Institute of Science and Technology.
2003 Research Associate, Fukushima Medical University. 2004 Research
Associate, Kyoto University, Graduate School of Medicine. 2007
Postdoctoral Fellow, NIPS.

Speciality: Molecular neurobiology
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Postdoctoral Fellow: TAKARA, Sayuki, PhD
2003 Graduated from Kyushu Institute of Technology. 2005 Graduated
from the master course in Department of Brain Science and Engineering,
Kyushu Institute of Technology. 2008 Completed the doctoral course in
Life Science, the Graduate University for Advanced Studies. 2008
Postdoctral Fellow, NIPS
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motor programs
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Research works

akinesia

Living animals, including human beings, obtain many pieces
of information from the external and internal environments,
integrate them to make a 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 movement disorders. To
explore such intricate brain functions, we employ a wide range of
neurophysiological and neuroanatomical techniques.

The current topics under study are as follows: 1) Elucidation of
the by

electrophysiological and anatomical methods; 2) Understanding

information  flows through neuronal  networks
the mechanism how the brain controls voluntary movements by
electrophysiological recordings of neuronal activity from animals
performing motor tasks, combined with local injection of
neuronal blockers; 3) Elucidation of the pathophysiology of
movement disorders by recording neuronal activity from animal
models; 4) Understanding the pathophysiology of movement
disorders by analyzing neuronal activity recorded in human

patients during stereotaxic surgery.

disinhibition

involuntary movements
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Schematic model explaining functions of the basal ganglia and pathophysiology of movement disorders. The hyperdirect, direct and indirect pathways
control the activity of the thalamus (Th), and relaease only the selected motor program at the appropriate timing (left). In hypokinetic disorders such as
Parkinson’s disease (center), reduced disinhibition in the thalamus through the direct pathway results in akinesia. On the other hand, reduced activity in the

GPi/SNr induces excessive disinhibition on the thalamus and results in involuntary movements in hyperkinetic disorders such as dystonia (right).
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Wriggle Mouse Sagami, one of the models of movement disorders.
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Division of Computational Neuroscience
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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.

before
learning
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Stiffness elongated in an unstable direction
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Division of Cerebral Structure
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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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Research Associate: KAMASAWA, Naomi, PhD
1988 Graduated from Japan Women’s University. Researcher, Mitsui
Chemical Inc. 2002 Assistant professor, Japan Women’s University. 2003
Visiting Scientist & Research Assistant Professor, Colorado State
University. 2007 Research Associate 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: 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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Foreign Research Fellow: DONG, Yulin, MD, PhD
1999 Graduated from Weifang medical Institute, Faculty of medicine
(China). 2005 Completed the doctoral course in Neurobiology, Lecturer,
Department of Anatomy, Fourth Military Medical University, Xi’an. 2007
Postdoctoral Fellow at NIPS.
Speciality: Neuroanatomy
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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
in vitro model systems as well as in 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.

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
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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

B 1:AMPA £ (5nm £4Z:#) & U GluRd2 & (10nm £4Z#) 7L
BIVBZREDNMRICETH*EF

Fig.1 Co-localization of AMPA-type (Snm 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

microenvironment. We will analyze how the glial encasement of
synaptic structures affects synaptic transmission using combinations
of electrophysiological and EM methods.

TA_bgHAzER
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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.1987 Research fellow, University of Tennessee. 1989 Research
fellow, RIKEN.1993 Laboratory head, RIKEN. 1999 Professor, NIPS.
Speciality: Neuroscience
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Associate Professor: KUBOTA, Yoshiyuki, PhD
Graduated from the master course (1984) and doctor course (1988) at
Osaka University, Faculty of Medicine. 1989 Research fellow, University of
Tennessee, Dept Anatomy and Neurobiology. 1990 Research Associate,
Kagawa Medical School. 1991 Research fellow, RIKEN. 2001 Associate
Professor, NIPS.
Speciality: Neuroanatomy, Neuroscience
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Assistant Professor:
1997 Graduated from Osaka University, Faculty of Engineering Science.

OTSUKA, Takeshi, PhD

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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Assistant Professor: 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. 2006 Assistant Professor.
Speciality: Neuroscience
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Postdoctoral Fellow: SHIGEMATSU, Naoki, PhD

2002 Graduated from Nagasaki University, School of Pharmaceutical
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Sciences. 2004 Graduated from the master course at the Kyushu University,
Graduate school of Pharmaceutical Sciences. 2007 Graduated from the
doctoral course at the Kyushu University Graduate school of Pharmaceutical
Sciences. 2007 Research fellow, NIPS.

Speciality: Neuroscience
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Postdoctoral Fellow: UETA, Yoshifumi, Ph.D.
2002 Graduated from Kyoto Institute of Technology, Faculty of Polymer
Science and Technology. 2004 Completed the master course at Nara
Institute of Science and Technology, Graduate School of Biological
Sciences. 2008 Completed the doctoral course at Kyoto University,
Graduate School of Medicine. 2008 Research fellow, NIPS.
Speciality: Neuroscience
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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

LS cells FS cells

Wide arbor
* ~

9 os iaie 9 9 99 de
RS S SRR Ty

Basket Cell

Neurogliaform

Chandelier
Pyramidal cells FS cell (PV) Non-FS (SOM)
Layer 2/3
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area is necessary, but not well elucidated yet. Although several
types of neurons are involved in the cortical function, the way of
information processing in each type of cells and the connection
rules among them have not been well understood. Different types
of neurons release different chemical substances. How each
substance affects the activity of local circuits also need to be
understood.

The research in this laboratory concerns the structural and
functional analysis of the internal circuits of the cerebral cortex.
Physiological characterization of local circuit neurons, functional
unit structures in local circuits, and connectional paths among
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 other
cortical areas, striatum or brainsten, we are investigating the
physiological properties of synaptic transmission of each type

and their synaptic connections quantitatively in the cortex.

Non-FS cells
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Summary of phasic actions of ACh on neocortical neurons. Above, Diagram showing several classes of neocortical
neurons and their responsiveness to ACh. Red upward arrows indicate cell-types exhibiting nAChR-mediated excitation to
focal ACh application while blue downward arrows indicate cell-types inhibited via mAChR activation. Below,

Representative traces showing the effect of ACh on the various cell-types shown in above.
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Synaptic innervations of cortical spines. 4, A cortical spine (Sp) was coinnervated by a VGLUT2-positive (T2)
asymmetrical synapse (black arrow) and two symmetrical synaptic terminals (white arrows). B, Schematic summary of
the GABAergic input to dendritic spines. Most VGLUT I -positive axon terminals originate from cortical cells (purple)
and innervate spines of cortical pyramidal neurons (gray) that receive no secondary synaptic input. VGLUT2-positive
axon terminals (green) originate from the thalamus and innervate larger spine heads of pyramidal cells (gray) that exhibit
a second, GABAergic synaptic input (orange) in 10% of cases.
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Professor: SADATO, Norihiro, MD, PhD
1983 Graduated from Kyoto University School of Medicine. 1994 Completed the
doctoral course in Medical Sciences, Kyoto University. 1993-95 Visiting Research
Fellow, NINDS, NIH. 1995 Lecturer, Fukui Medical University. 1998 Associate
Professor, Fukui Medical University. 1999 Professor, NIPS.
Specialty: Functional 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.
Specialty: Cognitive Brain Science
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Assistant Professor:
1996 Graduated from Faculty of Integrated Arts and Sciences, Tokushima
University. 1998 Completed the master course in Human and Natural
Environment Sciences, Tokushima University. 2003 Completed the doctoral
course in Medical Sciences, Tokushima University. 2002 Fellow, NIPS. 2005,
JST Research Fellow. 2007 Assistant Professor, NIPS.

Specialty: Functional neuroimaging

SAITO, Daisuke, PhD
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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. 2006 JST
Research Fellow.
Specialty: Functional neuroimaging
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Postdoctoral Fellow: ICHIKAWA, Naho, MA
2002 Graduated from Department of Psychology, Nagoya University. 2004
Completed the master course in Graduate School of Environmental Studies,
Nagoya University. 2007 Completed the doctoral course in Graduate School
of Environmental Studies, Nagoya University. 2007- JST Research Fellow.
Specialty: Psychophysiology, Cognitive Emotional Neuroscience
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Postdoctoral Fellow: MATSUMOTO, Atsushi, MA

2002 Graduated from Department of Psychology, Nagoya University. 2004
Completed the master course in Graduate School of Environmental Studies,
Nagoya University. 2007 Completed the doctoral course in Graduate School
of Environmental Studies, Nagoya University. 2007-JSPS Research Fellow.
Specialty: Neuroscience, Psychophysiology
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Postdoctoral Fellow: KOMEDA, Hidetsugu, PhD
2002 Graduated from Faculty of Arts and Letters, Tohoku University. 2004
Completed the master course in Graduate School of Education, Kyoto
University. 2007 Completed the doctoral course in Graduate School of
Education, Kyoto University. 2005 JSPS Doctoral Course Fellow. 2007 JSPS
Postdoctoral Research Fellow.
Specialty: Cognitive psychology, Social cognitive neuroscience
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Postdoctoral Fellow: MURASE, Mika, PhD

1999 Graduated from Tokyo University of Agriculture, Faculty of
Agriculture. 2004 Completed the master course, Graduate School of
Education, Fukui University. 2007 Completed the doctoral course in Life
Science, The Graduate University for Advanced Studies. 2007
Postdoctoral fellow, NIPS.

Specialty: Neuroscience
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Research works

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

NIR is considered when appropriate.
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Figure 1. Activation in a sighted (upper row) and blind subject (bottom row)
during tactile discrimination tasks similar to reading Braille. The primary
and association visual cortices of the blind are activated bilaterally (bottom row)
whereas no such activation in the sighted. Only pixels with significant
increase in cerebral blood flow during the task were superimposed on surface-
rendered high resolution MRI. This is an example of cross-modal plasticity of
human brain due to early visual deafferentation and/or long-term training of
Braille reading. Depicted by functional MRI using high Tesla (3T) machine.

EHRBM A RHBMCILIBEERDED
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HIERENAS, T DDA (FIZ X, BXY, H2) LRLCKHE ML TRES
NTLBDMEHI>TWVEN STz, COMETIE, thENSDRUEE
iz 2MmMEL TEAEE(E, SHEBME S A -REFACHRMR
DEMLAY, RILEE/NNEVERT EVIEER L=, thENSDETE
F-FRE SO SH MM, BEROELZDHEMITHICKELEE
ERDOILEEADE, COMRBERTELDHEMTEIIRL TH
BREZENGRPAZNAS-ODEELGRID—FSTHIEEZLNSD,
Figure 2. Brain areas commonly activated by social and monetary rewards.
Why are we nice to others? One answer provided by social psychologists is
because it pays off. A social psychological theory stated that we do
something nice to others for a good reputation or social approval just like
we work for salary. Although this theory assumed that social reward of a
good reputation has the same reward value as money, it was unknown
whether it recruits the same reward circuitry as money in human brain. In
this study, we found neural evidence that perceiving one’s good reputation
formed by others activated the striatum, the brain’s reward system, in a
similar manner to monetary reward. Considering a pivotal role played by a
good reputation in social interactions, this study provides an important first
step toward neural explanation for our everyday social behaviors.
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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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YOSHIDA, Masatoshi, PhD

Assistant Professor:
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.

Speciality: Cognitive Neuroscience and Neurophysiology
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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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Postdoctoral Fellow: WATANABE, Hidenori, PhD.
1997 Graduated from Tokyo Univ. of Science, Dept. of Physics. 2002
Completed the doctoral course in The Univ. of Tokyo, S. of Engineering.
Research Fellow, Tamagawa Univ.. 2003 JSPS Research Fellow. 2005
Research Fellow, Tamagawa Univ..
Speciality: Neuroscience, Information systems engineering.
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Postdoctoral Fellow: SAKATANI, Tomoya, PhD
1997 Graduated from the University of Tokyo, Faculty of Science. 2004
Obtained PhD from the Graduate University for Advanced Studies
(SOKENDAI). 2004 Postdoctral Fellow at NIPS. 2005 Visiting Fellow at
the University of Oxford. 2006 Postdoctral Fellow at 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: SAITO, Kimika, PhD

1997 Graduated from Nagoya University, Faculty of Agriculture. 2003
Completed the doctoral course in Kyushu University, Faculty of Medicine.
2006 Postdoctral Fellow, NIPS.

Speciality: Neuroscience
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Postdoctoral Fellow: UMEDA, Tatsuya, PhD
1998 Graduated from University of Tokyo, Faculty of Science. 2004
Completed the doctoral course in Tokyo Medical and Dental University,
Faculty of Medicine. 2005 Postdoctral Fellow at Tokyo Medical and Dental
University, 2007 Postdoctral Fellow, NIPS.
Speciality: Neurophysiology
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Postdoctoral Fellow: IKEDA, Takuro 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
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Postdoctoral Fellow: TAKEI, Tomohiko, PhD
2004 Graduated from Kyoto University, Faculty of Integrated Human
Studies. 2008 Completed the doctoral course in Graduate School of Human
and Environmental Studies, Kyoto University. 2008 Postdoctoral Fellow at
NIPS.
Speciality: Neurophysiology
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Research works

We are investigating the neural systems controlling saccadic eye
movements and grasping hand movements. We analyze the
structure and function of local circuits and large-scaled networks
involved in these motor systems. We are also interested in plastic
compensatory mechanism following lesion of related structures
as detailed below;

1.

(1)Electrophysiological analysis of local circuits of the superior

Saccadic eye movements

colliculus (SC), a pivotal midbrain center for saccade control,
by using in vitro slice preparation.

(2)Analysis of local circuit of SC and large scaled network
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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)To clarify the neural mechanism of saccade control and visual
awareness in “blindsight” patients, we are analyzing the
saccadic behaviors and neuronal activities in macaque monkeys
with unilateral lesion of the primary visual cortex (V1), as an
animal model of “blindsight”.

2. Dexterous hand movements
Recently we clarified the existence of oligosynaptic (indirect)

pathway from the primary motor cortex to hand motoneurons

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 months of recovery period. 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.
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Figure 1. Schematic of local circuit underlying GABAgR-mediated
regulation of bursts in the SC. Postsynaptic GABAgRs expressed both in
NFV and WFV cells and presynaptic GABAgRs located on gluamatergic
synaptic terminals in the SGS are activated by synaptically released
GABA during bursts of SGS GABAergic neurons. Hyperpolarization in
NFV cells, shunting inhibition in WFV cells, and reduction of glutamate
release may contribute to the limitation of burst duration. When
GABAGgRs are blocked, burst duration in the SGS may be prolonged in
an NMDAR-dependent manner, and then, the prolonged burst may
spread to the SGI. Thus the burst duration of the SGI may also be
prolonged.
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Figure 2. Neuronal activities in the SC ipsilateral to V1 lesion correlated
to the monkey’s performance. When the monkey succeed to detect them
(‘Hit* trial), this neuron exhibited clear visual responses to the visual
stimuli presented in the visual field affected by the lesion, while when the
monkey failed to detect them (‘Miss’ trial), these responses attenuated
although the same visual stimuli were presented.
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Figure 3. Increased brain activation during the recovery of precision grip

after injury of the corticospinal tract at the cervical segments detected by
PET scanning in macaque monkeys. Increased brain activation during
the early recovery period (1 month after injury; left) was mainly
observed in bilateral primary motor cortex, and during the late recovery
period (3 months; right) it was observed in the contralateral primary

motor cortex and bilateral premotor cortex.
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Professor: NABEKURA, Junichi, MD, PhD

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

Speciality: Neuroscience
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Associate Professor: ISHIBASHI, Hitoshi, PhD

1988 Graduated from Kyushu University, Faculty of Pharmaceutical
Sciences. 1990 Completed the master course in Pharmaceutical Sciences,
Kyushu University. 1996 Completed the doctoral course in Medical Sciences,
Kyushu University. 1998 Assistant Professor, Faculty of Pharmaceutical
Sciences, Kumamoto University. 2000 Assistant Professor, Graduate School of
Medical Sciences, Kyushu University. 2007 Associate Professor, NIPS.
Speciality: Neuroscience
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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: WAKE, Hiroaki, MD, PhD
2001 Graduated from Nagoya City University School of Medicine. 2007
Completed the doctoral course in Medical Sciences, Nagoya City University
Graduate School of Medical Sciences. 2007 JST Research Fellow.
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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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
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Research Associate:
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 Research Associate, 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 Technology. 2002 Postdoctoral fellow in Dept. Neurosciences, Case
Western Reserve University (OH, US). 2003 Postdoctoral fellow in Dept.
Neurological surgery, University of Miami (FL, US). 2005 Postdoctoral
fellow, NIPS.

Speciality: Neurocellbiology, Neurosciences
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Research works

The animal body has an integrated-regulatory system for
“homeostasis” that maintains 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 the 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.

s

Nutritional signals}

(AMP kinase )

Sympathetic
nerve

E1:LIFUIIRRKRTREETEHD AMP F+—+ (AMPK) £ K
MICFRET S LIS E o TERIRIL T —RBEHRE T 5,

LIFUIE, BRBEOLTFUREAE Ob-Rb #NLTEEMIC, B
ITHRR TR -RBEMERENLTRENICERED AMPK &1L
L. IEIEERRLZRET B, FLTFUIE, HKRTE AMPK Fit%
ISR B EICE - TERINGEEREZSIER Y. AMPK EHEIC
HTHID &SGR REERIEIL TFUICLDTRILF—KH
REMERICRATH S,

Leptin controls body energy metabolism by reciprocally regulating
AMP Kkinase in the hypothalamus and skeletal muscle

Leptin activates AMP kinase (AMPK) in skeletal muscle directly at the
muscle level and indirectly through the hypothalamic-sympathetic
nervous system. Leptin also inhibits food intake by suppressing AMPK
activity in the hypothalamus. Reciprocal regualtion of AMPK activity in
the hypothalamus and skeletal muscle is necessary for the leptin’s effect
on energy metabolism.

Leptin Adiponectin
a-adrenergic
Ob-Rb AdipoR1 r ( receptor
p ) Lﬂnﬂrl Cell
o ° membrane
JAK2

~. X
-/

@ accP Q Fatty acid

oxidation

Skeletal muscle

H2: B EIZH TS AMPK O RERAELEL L RS 1E A

LIFY, PTARRIFURE a TRLFUAREIZEL AMPKK Z4tL
TE#EH o 2AMPK #E141E9 5%, a2AMPK M55 B2 4T
ZyhEFED AMPK [E#ZIC#1TLT PPARa DEEFRRZRE,
PPAR« (FEIEAEA LA EEEFDERZEHSH. —H, 1 FAHY
TJaAz=yb%EEFD e 2AMPK [FHERRE(CBEY, ACC (acetyl-CoA
carboxylase) JEMEIH T B &ICE>TIFAVRY 7 THRSRHELEE
LERET 5,

Regulatory role of AMPK in fatty acid oxidation in skeletal muscle
Leptin, adiponectin and a-adrenergic agonist activate a2AMPK in
skeletal muscle via AMPKK. Activated a2AMPK containing the (2
subunit rapidly translocates the nucleus, where it induces PPAR o gene
transcription. In contrast, 0®2AMPK containing the B1 subunit is retained
in the cytoplasm, where it phosphorylates acetyl-CoA carboxylase (ACC)
and thereby stimulates fatty acid oxidation.

PVH
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B3 KT & AMPK (& HIEBAEER

SH#% (ARH) [ZITEBRZRET S NPY/AGRP —a—OVEEREHD
#l9SHa-MSH Z2—OUHFEL, EFERDOAS/ILFL 4 ZEK
(MCAR) ZHEMIICEASILTLS, LT FUIE, @-MSH =a—0OV%
EMIET S —A, AMPK FEMZIIH T 5 &ITk>T NPY/AGRP
Za—OrEIGHIL, Z0O#R, MCAR ZEMIELTERZINHT 5,
EMIELTz MC4R [E&512 PVH 0O AMPK EHEZEIIFIT 5 LIT&o
TEEGMERESIEEIT . &, PVH O AMPK AEREITT
B REEIF L AT S LM LM ERE T2,

Leptin inhibits food intake by suppression of AMPK activity in
ARH-PVH axis

Arcuate hypothalamus (ARH) expresses NPY/AGRP and o-MSH
neruons. Leptin inhibits NPY/AGRP neurons by decreasing AMPK
activity and thereby activates melanocortin 4 receptor (MC4R) in the
PVH. Activated MC4R further decreases AMPK activity in the PVH,
leading to leptin-induced anorexia. Recently, AMPK in the PVH was
found to regulate food preference as well as calorie intake.
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Professor: KABA, Hideto, DVM, PhD
1974 Graduated from Kagoshima University, Faculty of Agriculture.
1976 Completed the master course in Agriculture, Kagoshima University.
1982 Completed the doctoral course in Nutrition, University of Tokushima.
1980 Instructor and 1988 Associate Professor, Kochi Medical School. 1995
Professor, Kagoshima University, Faculty of Agriculture. 1997 Professor,
Kochi Medical School. 2003 Adjunct Professor. NIPS.
Speciality: Neuroscience.
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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
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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.

VNN
— Vomeronasal
4 nerve
GL <G x Yo -
— Periglomer :igir;:'lonal Mitral cell
ular cell : / %@ oggo CT'.
EPL paare J] au | VGABAR
A v | GABA
Mating l@‘@l
Naocazo °
LOTAPL GluR mGIuR2
Granule cell
GRL Granule (o Noradrenergic projection

cell from locus coerulus

E1 BIRHKNSREREIIAEVREERZDVTTRAEMED A
H=XL

Figure 1. Major synaptic interconnection in the AOB and a cellular
mechanism for pheromonal memory formation
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IKENAKA, Kazuhiro, PhD

Professor:
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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Outline

This center produces gene modified rat/mouse and analyzes
their behavior using multiple parameters under normal and
various stressful conditions. The facilities in this center are open
for the collaboratory use from researchers all over Japan.
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Associate Professor: HIRABAYASHI, Masumi, PhD
1981 Graduated from Faculty of Hygiene, Fujita Health University. 1981
Research Fellow, Laboratory Animal Center, Fujita Health University.
1983 Researcher, Research Institute of Life Science, Snow Brand Milk
Products, Co. Ltd. 1992 Group Leader, YS New Technology Institute, Inc.
2001 Adjunct Associate Professor, 2002 Associate Professor, NIPS.
Speciality: Laboratory Animal Science
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Assistant Professor: TOMITA, Koichi, MD, PhD
1994 Graduated from Mie University, School of Medicine. 1998 Graduated
from Kyoto University, Graduate School of Medicine. 1998 Postdoctoral
Fellow, Kyoto University. 1999 Assistant Professor, Kyoto University. 2000
Postdoctoral Fellow, Max-Planck Institute of Neurobiology. 2006 Assistant
Professor, NIPS.
Speciality: Neuroscience
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Postdoctoral Fellow: KATO, Megumi, PhD

2000 Graduated from Faculty of Textile Science and Technology, Shinshu
University. 2002 Completed the master course in Graduate School of
Science and Technology, Shinshu University. 2004 Research Fellow, NIPS.
2007 Postdoctoral Fellow, NIPS.

Speciality: Reproductive Engineering




M2 —

LEASES

RANT ) KRR OB RIZLY, WHERED K72 M £ X
KA ORI IZ BN E ZE TS B ND I &>
Too £ T, SR TIRNE S T, MK ORREYT 231 22, 23D
DERA RN ICH LA SN COD YT ATy R, 5% F
TET LIV OIFFRICH SN TLBTEA), iR T EE)
WERE T, B TREDY (vUR, Tvh) OFERE%
LoD, NTEMOBIE T 2> THEL = /v 7 T UMk
VERIEAT (= ALANCIEERUR WRR) OBHZE, S REE T
BEALIZNT VAT 2=y 7Ty MEBLO SR U, 720 ONSHE
7= )y 0TI I ARG A == = ATy MR L
To KM S — AR B AFAE T D T LIS D RRAT =K L
FEAN =R LOfERE BINELT, LU FORFIEE T-> D,

(1) 7a—2Zy MEREAR O SL

BB (Va—E) HilfZ s A 2Z81ckb, Rl
DOHIEINOF AT E T HIEIRL /I TN APMER TED
CRE STz, LinL T hOJRREBAIEEE I8y 247 11 OOk
By HEAZ (L TR ED T —H (R O 1E R % R 8 |2
LCW5, bivhiuixZy NIFREBIEIZ 315 25 i 43 245 11 K]
¥ (Cytostatic factor: CSF) DIEREZOEEIZEIEL TR, 5
DIV R A seicym— AE RN b L 72 7 N R & 3R 4k
L, Z7a— ARV EE L LI EL TN,

(2) "o AV 2= 7Ty MERID B R

44k DNA ZRTEZHII0 T IZBARGE A3 50515, BLOW 1
IZHh K DNA ZA 35S CHMES T 2 5O WT I Th, M
VAV ==y VB AEIHENDEIGITFE LK, 4F3k DNA
OEAIN TR IS GIAT —VICADT- NI AR AE -
[HEASZ T HIEND, ZOBLGORIKZIBI L 2-2% Olnlik
AR CD, AP FEZ T TS 0 i B A8 (R 5 1
R LRI, KRR 2k AT A 2=y s
FONDVEREN A SEL LS EL TN D,

(3) KIME B — IR I ISR T DA T MEE DT A =
R I FEFEATI = A LOFREA

KR 5 — AR BP0, DT o8& E LT iE e = F 3
ZAFET D, PCH, MITEOMBICEELE 2 HIVAIRENT
N7 AL, BAETRBL OB EO—FEDOXM LR THD,
DIREENL AT D&, AT OR RN K EITE RS
o, ZOH%OIEEL, NS OETE AT I~ THEREN 22 h
T IREE A~ LTRSS, LnLendD, ZOBRIzE
F2EEMTR 5y T- AT =K I B AT = X ANEALNICE ATV
W, BEE T, FAEIDORELIINT T, ZOATAEIEIC
FrBLEYIZHEELL QDR FREO BB LT, /v 7T T h~D
ABIOVNTG A 2= I~ ADY AT LAEFIAL T, 20K T
BEOBERRIRNT2ATHOZ LT, FAEMNDRZEICRITS, IRENT
H5 DGR 2 T D5 F AN = A LERBNCT 5, 512, 20K
FREOT T —H4 — TR NA T ERBESET T A =
=y IO REARRL, FAEMMPOIENINT T, 20D
RN 7 IR EE DI A BT 228 C, IREENL A7 AFERLD

- -
—y

FIAAT =X BE D,

Research works

Our research subjects include two major projects as follows.

First, we have focused on the reproductive biotechnology to
understand gamete interactions during fertilization and the
development of novel methodology to produce transgenic animals.
Among them, we have a special interest in the increasing demand
for production of gene-targeted (KO: knock-out) rats because use
of rats rather than mice is advantageous in aspects of microsurgery
and mapping of brain functions. Embryonic stem cell line and
nuclear transfer (cloning) protocol have not yet been established
in rats, attributing to slow progress of brain research. At present,
we devote all our skills (e.g. in vitro fertilization, animal cloning,
microinsemination) to look for the possibility of producing KO
rats, and also provide collaborative services to produce
conventional knock out mice, and transgenic mice and rats by
pronuclear DNA microinjection or intracytoplasmic sperm
injection (ICSI)-mediated DNA transfer.

Second, by using techniques of rodent transgenesis, we have
analyzed the molecular and cellular mechanisms to form
functional ocular dominance (OD) columns in the primary visual
cortex. OD columns are known to be fundamental units of
processing visual information to sense depth, and are anatomically
well documented as models in the research area of neuronal
plasticity. Coarse OD columns are set up around birth, which are
subsequently remodeled to the functional structure by visual
activity after eye open. Our final goal is to understand the
comprehensive story underlying formation of functional OD
columns, which can be achieved by taking advantage of molecular
markers specific for developing OD columns that we have
originally isolated.
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Advanced Reproductive Technology in Rats
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Fig.1 Nuclear transplantation in rats
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Production of cloned rat embryos by serial nuclear transplantation (NT);
Somatic cell nuclei are injected into enucleated oocytes (1st NT), and the
couplets are activated with a chemical treatment. The karyoplast containing
pseudo-pronucleus of the 1st NT embryos and enucleated zygotes are fused
by a DC pulse (2nd NT).

2. SYrDOIEHIRTE

Fig.2 Intracytoplasmic sperm injection in rats
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Production of fertilized rat oocytes by intracytoplasmic sperm injection
(ICSD); A single fishhook-shaped sperm head is microinjected into ovulated
and denuded oocytes with the aid of Piezo-micromanipulators.
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Ocular Dominance (OD) Column
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Fig.3 Process of OD column formation
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Coarse OD columns are set up around birth, and are subsequently
instructed by incoming visual inputs to become functional
structure after eye open.
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Section of Behavior Patterns
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Professor: Miyakawa, Tsuyoshi, PhD
1993 Graduated from the University of Tokyo, Department of Psychology.
1997 Completed a doctoral course in Psychology, the University of Tokyo.
2003 Associate Professor, Group Leader, Genetic Engineering and Functional
Genomics Group, Kyoto University Graduate School of Medicine. 2007
Professor, Institute for Comprehensive Medical Science Fujita Health
University. 2007 Adjunct Professor, NIPS.
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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

CEASES
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BT LT, HEEEZ B R 2 — O ARF DT
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Research works

The section of behavior patterns has been established on 1 April,

2007. Dr. T. Miyakawa took office as the visiting professor of this
section. Dr. T. Kimura (the associate professor of Center for
Experimental Animals) serves concurrently as the associate
professor of this section. In the year of 2007, air conditioning was
prepared and the equipments for behavior examinations were
purchased. In the current year, we are getting ready for various

behavior examinations using mice and rats.
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CENTER FOR
MULTIDISCIPLINARY BRAIN
RESEARCH

o2 —&K (BHF) (Director)
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Section of Brain Science Exploration and
Training

8B (Staff)
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Professor:
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

IKENAKA, Kazuhiro, PhD
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Outline

This center plays a central role in the neuroscientist net work in
Japan to fascilitate interaction among multidisciplinary research
fields.
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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: Neurophysiology
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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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Services

It is an urgent task to establish neuroscience educational/training
systems for young Japan researchers, in order to remain competitive
with western countries in brain science. In this section (2 NIPS
professors and § adjunct professors), we explore future directions of
brain science and plan and run multi-disciplinary neuroscience

training courses.
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Section of Brain Information Decoding

B (Staff)

2o WHE) Ok
KR F A, RIS RBFREHE T,
B L, Ay T —F L EEA =7 RYKF
BEMRR, AGOREEEHI T, B
PR S B A T A8 1 o 3
W,

AR,

7 Y

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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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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Services
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Brain Machine Interfaces (BMI) will allow humans to operate
computers, robotic arms, wheelchairs, prosthetic devices and
other instruments by using only the signals of their brain. This
neuro-technology may help severely disabled but cognitively
intact patients to communicate and interact with outside world.
Developing new algorithms to decode the cognitive signals from
the individual brain signals and learning how the brain adapts to
novel environments when interacting directly with the computer
will also lead to better understanding of the brain. Thus, in the
near future BMI research will bring about major advances in
brain science and information technology.

BMI research is multidisciplinary in nature. This work is firmly
based in the basic and computational neurosciences, disciplines
like signal processing, machine learning, robotics, rehabilitation
engineering, electrode hardware engineering and ethics play a
pivotal role in the advancement of this young field. The interest
in this field of research has grown tremendously during the last
decade. The Section of Brain Information Decoding will work on
the basic research for the development of BMI by combining
such multidisciplinary approaches and will introduce a paradigm
shift to basic neuroscience for better understanding of the brain

function.
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Section of Primate Model Development for
Brain Research
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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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Professor:
1974 Graduate from Kyoto University, Faculty of Science. 1981 Dr. Sci., Kyoto
University. 1981 Research fellow, Colorado University. 1986, Research fellow,
California Institute of Technology. 1991, Frontier Research fellow, RIKEN.
1994, Professor, National Institute for Basic Biology. 2008, Concurrent
Professor, NIPS.

Specialty: Molecular Neurobiology

YAMAMORI, Tetsuo, PhD
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Molecular biological techniques in neuroscience have brought
us a wealth of knowledge in elucidating the relationship between
the molecules and brain functions. However, in order to
understand the higher order brain functions and pathophysilogical
mechanisms of human neurological diseases, we need to establish
molecular biological systems that are applicable to primate
studies. Toward this goal, we are seeking to establish such tools

as the gene transfer techniques to primates.
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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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Associate Professor: INAGAKI, Haruhisa, DVM, PhD
1972 Graduated from Hokkaido University, Faculty of Veterinary
Medicine.1972 Clinical Veterinarian, Japan Monkey Centre. 1989
Researcher, Developmental Research Laboratories, SHIONOGI &
CO.,LTD. 2008 Assosiate Professor, NIPS
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Research fellow: MIYACHI, Mari
1989 Graduated from Kyushu University, School of Education.
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Postdoctoral Fellow: YAMANE, Itaru, PhD

1991 Graduated from Kyoto University, Faculty School of Agriculture.
1999 Completed the doctoral course in Science in Kyoto University.
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Services

NBR stands for National Bioresource Project “Nihonzaru.”
Nihonzaru, Japanese monkeys, have moderate temper and high
cognitional abilities and play an important role in higher brain
function studies in Japan.

The primary goal of this project is to establish a sustainable
system to breed, rear, supply SPF Japanese monkeys for research
purposes in Japan.

This project, formally started in 2003, is now collaborating with
Primate Research Institute, Kyoto University.

NBR Promotion Office has four objectives.

1. To establish a breeding-rearing system

2. To distribute bred-monkeys to researchers in Japan.

3. To compile database on Japanese monkeys in terms of anatomy,

physiology, molecular biology, biochemistry, veterinary, etc.

4. To integrate information from collaborating institutes and

promote smooth project operation and public relations.
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* The National Bioresource Project (NBRP) was started in 2002
to collect, develop, and keep essential bioresources for life
science researches on national scale. Since then, a variety of
bioresources (e.g. mice, silkworms, stem cells, etc.) and genetic

data have been collected and supplied to researchers.
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SUPPORTIVE CENTER FOR
BRAIN RESEARCH
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Professor: KAKIGI, Ryusuke, MD, PhD
1978 Graduated from Kyusyu University, Faculty of Medicine. 1981 Clinical
Associate, Department of Internal Medicine, Saga Medical School. 1983-1985
Research Fellow, The National Hospital for Nervous Diseases, University of
London. 1992 Assistant Professor, Department of Internal Medicine Saga
Medical School. 1993 Professor, NIPS.
Speciality: Neurophysiology

BmE

role in supporting brain research at NIPS, the center was
reorganized as the “Supportive Center for Brain Research” in
April 2008. This center is comprised of six sections, Section of
Brain Structure Information, Brain Function Information,
Multiphoton Neuroimaging, Electron Microscopy, Instrument
Design, and Ine Marine Laboratory. The latter three sections were
combined with this center in this April.

Brain research is one of the hottest scientific topics worldwide,
of course including Japan, and recent progress in brain research
has been very surprising and attractive. Brain research is one of
the main themes at NIPS and recently NIPS has been reorganized
as one of the most advanced centers for brain research in Japan.
The main objective of this center is to support brain research
performed at NIPS. Following the reorganization of this center,
we have become better able to support brain research in various
fields at NIPS.
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Section of Brain Structure Information

&8 (Staff)

ARARFEND, MRAREE T O M REFH I & — DN IR RE R
W T A — TSRS N, B X — TR REIE AR =,
ARSI RERRIT =, 20 T-BEMEEER, B T M=, M
BFFEstESR, JHREBRE DRIV SNS, FEEREIZIL,
FERE T AT DRy N — 7B P 3 o b — 7 A HEE
LRS- S (E o 2 — 2T, 77, ARG ST =
DT IRMBE =R Lo 4 S, Bz I BRI =, AR
FERIESR, HREREOIENMMNb -7, ZOSHIZED, Ak
H XL BT DN RE R A RS o 2 —E LT
DORgtEE — RO DT,

JRIFZEIE B AREHEAFSE D H Clieb Ry MRy 7 AD 1D &
LC, R LA R E-THEY, HFFROMERITESICH
AHTHD, bbb, HARIZBITHEEDHEDMEHRTHEL
WD D, ABMFOMFTEE DIZEAE DML DT T
FEICEHEL TV A EE XL, ARPHIBEM A THARICE
DR IED PR D 1D EALIEDITFHILTND, AL Z—DiE
FO—BOFIN, LN TEDER O KE/RL
z Ll AT E BIEL TR Akl T b,

Outline

This center has been activated as the “Center for Brain

Experiment” until the end of March 2008. Then, to expand its
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Associate Professor: ARII, Tatsuo, PhD
1967 Graduated from Tohoku University, Faculty of Science. 1972 Completed the
doctoral course in Engineering, Nagoya University. 1972 Research Associate,
Nagoya University. 1973 Research Associate, Regensburg University. 1976
Research Associate, Nagoya University. 1979 Associate Professor, NIPS.
Speciality: Electron Microscopy
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Assistant Professor: FURUYA, Sonoko, PhD
1970 Graduated from University of Tokyo, Faculty of Pharmacy. 1975
Completed the doctoral course in Pharmacy, University of Tokyo. 1975
Research Associate, Nihon Medical College. 1978 Research Associate, NIPS.
Speciality: Tissue Culture and Histology
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Research works

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 Spm 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.

EFEYFRESEEFIEME (H-1250M 2: ERMNEEE 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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Cell processes of a Bergmann glia in the rat cerebellum revealed by Golgi staining
Stereo images taken at +8° tilt at 1,000kV. Specimen thickness: 3um. Scale bar: 2 pm.
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Section of Brain Function Information
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Associate Professor: TSUJIMOTO, Toru, MD, PhD
1986 Graduated from Kyoto University, Faculty of Medicine. 1990
Completed the doctoral course in Medicine, Kyoto University. 1993
Research Associate, NIPS. 1994 Research Associate, Kyoto University.
1999 Associate Professor, NIPS.
Speciality: Neurophysiology
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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

H1 3FBB0EHELTLDHRFOREEIRE (1 B ORI
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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)

E2 SELF REDEEITEMLT S8
Figure 2. Regions activated in SELF task.

E3 GONOGO FEEDELEITEMILY HEE
Figure 3. Regions activated in GONOGO task.

X4

REZ 1 BITAELBRRL TV D ERFEBIA#UR T 5 EE
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b,

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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Section of Multiphoton Neuroimaging
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Professor: NABEKURA, Junichi, MD, PhD

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

Speciality: Neuroscience
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Associate Professor: NEMOTO, Tomomi, PhD

1991 Graduated from, Department of Physics, Faculty of Science, the
University of Tokyo. 1996 Completed the doctoral course in Applied
Physics in Tokyo Institute of Technology. 1996-1997 Frontier Researcher
and Special Postdoctoral Researcher, RIKEN. 1997-1999 Research fellow,
the University of Tokyo. 1999-2005, Assistant professor, NIPS. 2001-2004,
Researcher, PRESTO, JST.

Specialty: Cell physiology, Biophysics
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DFEHBOMEGIIGTE, £S-AHRELAZARIET D, (57
BE—HREOERHAR).

Figure 1. “In vivo” two-photon microscopy. The superior
tissue penetration of our newly constructed “in vivo” two-photon
microscopy can visualize neural activities in the living brain.
EYFP fluorescence can be detected from layers deeper than 0.9
mm beneath the brain surface in an anaesthetized mouse. 3D-
reconstruction of individual neural cells spreading in the layers I-
V is available without any degradation of sub-micron spatial
resolution. (Collaborative research with Prof. J. Nabekura.
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Research works

We have developed one of the most advanced “two-photon
microscopy” (Figs. 1-3). We support international or domestic
collaborative researches using this novel microscopy. The
microscopy has given us important insights into secretory functions
in neural and secretory gland cells. We have especially proved the
existence of “sequential compound exocytosis” (Fig. 2).

We explore two-photon microscopy by incorporation of photo-
activated probes, molecular biologiy, patch-clamp techniques, and
non-linear optical techniques. Our newly constructed “in vivo” two-
photon microscopy enables us to obtain a complete picture of a
living mouse neuron (Fig. 1). In addition, we have developed a new
super-resolution method to accurately determine vesicle diameter
below the diffraction limit of light.

The goal is to reveal “missing-links” underlying between
molecular functions and physiological functions in a living body.
Spatiotemporal dynamics of biomolecular interactions in situ should
be demonstrated for the elucidation of physiological functions,
including neural or glial activities, and secretion. Such investigation

is also critical for the elucidation of biophylaxis or development.
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We have thus advanced new optical methods of “visualization by

photon” and “manipulation by photon”.

H3. NZREAMHIOER, 2 AFEMBEAV-FOKHOEE
BRI AT LIz, CORERIE BRIHITFENDOTXCORO
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EI2KY, NMNEADEENERMICHRICESKRANHHIENHL
MmEgof=, COBRKITHRALGH, AR THERSIATEY, BHT—
EAEL,

Figure 3. The discovery of “sequential compound exocytosis”. Two-
photon microscopy has demonstrated sequential progression of exocytosis
deep into the cytosol in exocrine glands. Such sequential compound
exocytosis is now considered to be utilized commonly for physiological
secretions in a wide variety of cells and organs (Nature Cell. Biol., 3:253,
2001, EMBO J, 25:673, 2000).
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Figure 2. Multi-photon excitation process. By using near infrared femto-second laser, multi-photon excitation of molecules is elicited through
simultaneous absorption of photons (A) at the focal point of an objective lens (B). Two-photon excitation imaging (two-photon microscopy) has deeper
tissue penetration, little out-of-focal light absorption and least phototoxic effects. It is thus quite suitable for investigating molecular and cellular events
within thick intact tissues. Moreover, it allows simultaneous multi-color imaging and fluorescence correlation measurement. The fusion pore opening and
its dynamics can be resolved with nanometer order (Nature Cell. Biol., 3: 253, 2001, Science, 297:1349, 2002).
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Section of Electron Microscopy
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Section of Instrument Design
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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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CENTER FOR COMMUNICATION
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to2—&K (BHF) (Director)
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Section of Communications and Public
Liaison
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Professor: SADATO, Norihiro, MD, PhD
1983 Graduated from Kyoto University School of Medicine. 1994 Completed the
doctoral course in Medical Sciences, Kyoto University. 1993-95 Visiting Research
Fellow, NINDS, NIH. 1995 Lecturer, Fukui Medical University. 1998 Associate
Professor, Fukui Medical University. 1999 Professor, NIPS.
Speciality: Functional neuroimaging
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Professor: SADATO, Norihiro, MD, PhD
1983 Graduated from Kyoto University School of Medicine. 1994 Completed the
doctoral course in Medical Sciences, Kyoto University. 1993-95 Visiting Research
Fellow, NINDS, NIH. 1995 Lecturer, Fukui Medical University. 1998 Associate
Professor, Fukui Medical University. 1999 Professor, NIPS.
Speciality: Functional neuroimaging
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Associate Professor:  KOIZUMI, Amane, MD, PhD
1997 Graduated from Keio University School of Medicine. Assistant Professor in
Department of Physiology, Keio University School of Medicine. 2002 PhD in
Neurophysiology, Keio University. 2002-2007 Research Associate, in Howard
Hughes Medical Institute, Harvard Medical School, and Massachusetts General
Hospital. 2007 Associate Professor, NIPS.
Speciality: Vision research, Neurophysiology

EBRR

The center provides information of NIPS programs and
activities to the public, scientific community, medical profession,
and media through WEB, publication, conferences and
symposium. Science education activities and Institutional review
processes are also coordinated. The center maintains infra-

structures of LAN as well as WEB-based services.

NEDOHERE L Z DA ZfEI T 2R E L CO B2
JeT BB ICATND, Fa T g 7e A BRI 5 - 24
BIEROBGBELE - BT THI T ET D, NMEE
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ERITH, —RIEHEE VI A =2 —A ) B RITL 0D (FF
H) o =, IR A X T R EE A E HIIZBREL T,

Services

Through WEB, publication, conferences and symposium,
Section of Communications and public Liaison provides
information on NIPS programs and activities to the public,
scientific community, medical profession, and the media.Science

education activities are also coordinated.
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Section of Evaluation and Collaboration

B (Staff)
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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: Neurophysiology
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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
1983  Postdoctorial Fellow,
Department of Physiology, University of Sydney. 1985 Associate Professor,
NIPS. 2003 Associate Professor, OIB (Seconded from NIPS).
Speciality: Physiology of exocrine glands, Energy metabolism and transport
of electrolyte and water, Paracellular Transport

Physiology of Osaka Medical College.

(¥BRE

AEPREIFIERT CUE, 19934 B S 4 it A T > T
7o F722004FE D1k MEZIT, ZIUTINZ CHEREFHBE O R -
BB R E BRI E ORIl {EEZTT-> (&, ZNHD
VESEITHFIERT DTEE (> CTRHADIERETH DN, F5 a8
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TEE B RBIOZOMRITAR AR THHZEMBEALINT 2o
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U, FEFTOIG B A R TR E O 21TH T E Th D,

AR 2 B3 ssiE, (1) EEFmOIER, 458 %5
TR EEOIER, I O FEREEOMERRE D
I EHE S DD RE, (2) BFFEETO sREEMmESE, (3) 2

The Institute has made the self-evaluation and peer review
every year since 1993. In addition, the institute makes annual
plans and annual reports every year since the corporatization in
2004. The section was opened in 2007 for the purpose of more
efficient evaluation processes. This section also takes care of the

exhibition room of the institute.
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Section of Physiology and Medicine Education

B (Staff)
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SHIBUYA, Masato, MD, PhD
1993 lecturer

Visiting Professor:
1984 Graduated from Jikei University School of Medicine.
of Showa Univ. School of Med. 2006 Professor of Physiology, Kagawa

2007 Visiting Professor, NIPS.

Speciality: physiological and medical education

Nutrition University Junior College.

EASES

MEFOYFENEFEHELLT WEM T — B 5
E%Efi% (http://physiologyl.org)] DBHFEAZHEREL T D,
FT, REERER, COBPATT AR THLONERFHY
WCHI U7z, $7, lE— B — SRR, ATy 7 T8I, #
ARG HEAE A X R DI il e LTz, 61T, 24
R—DOMBEEZERL, FALERETIZHIE>THHIEN
TELWS AU L7, iR E & FICLDHH, BB,
T4 =Ry SRR S D 1T BREDIRELL TS, &
%, EPFEY, T, ERRM S TEOREEHET ST
ETHD,

Research works

The section is developing “step-by-step study of physiology
and medicine (http:/physiologyl.org)” designed to be easy for
those learning life science for the first time to self-learn. First, the
critical information was scientifically extracted and an explanatory
model was developed. Also information was presented in a step-
by-step manner with each step including an innovative image
designed to show the critical information. Further, an immediate
opportunity to use the learned information was provided by
presenting two-choice questions. Computer-based functions, such
as animation and narration, practice tests with automatic correcting
and feedback are also provided. In the future, collaboration with

student physiology lab, and development of materials for K-12

education, as well as other life science field will be sought.
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Illustration explaining the possible genotypes in offspring of a
hemophiliac man and a normal woman. The X chromosome, locus of
factor VIII, the presence or absence of the factor VIII gene, and
phenotype are illustrated for the man, woman and 4 possible types of

Xy
/

, I

/2

[i1/2

offspring.

B2 IRILF—REIELD ATP EREHBAT MR RFEEY
BOBE, IRLF—OBE, ThThERARICRTRLTLS,

Illustration explaining ATP synthesis in energy metabolism. Movement
of substance, such as atoms, and that of energy are each clearly illustrated.
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Section of Network Management

[EASES
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Research works

Computer services and network supports are indispensable for
research activity. In this section, we manage the “Computer
System for Data Analysis in Physiology” for data analysis,
modeling, simulation, visualization, mathematics, statistics, DNA
analysis, and electronic design. Two technical staffs support
high-speed and reliable network for intra-/internet services such
as E-mail communication, Web services, and peripheral devices
for in-house information network. Technological developments

for the best use of these facilities are also underway (Figs. 1, 2).

1 EREREET S R T A
Fig. 1. Computer System for Data Analysis in Physiology

2 Ry bI—UH—/\F#
Fig. 2. Network Servers
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TECHNICAL DIVISION
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Outline

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

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

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

The Technical Division is divided into two groups, i.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.
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Section of Electron Microscopy

Fine structures of tissues, cells or macromolecules can be studied using
laser scanning microscopy, and both transmission and scanning electron
microscopy in this room. We also provide instruments for picture processing

of the observed images.
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Section of Instrument Design

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

construction and measurement calibration of electronic devices.
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FIHEH TS,
NIBB center for analytical instruments

About 60 kinds of analytical equipments (biological, physical, chemical
and optical) are available. The center serves for amino acid analysis, amino
acid sequence analysis, chemical syntheses of peptides and mass

spectrometric analysis to support researchers in two institutes.

nn

HERERYL—Y—BEME (EFREMES)

Laser scanning microscope with three-dimensional reconstruction
(Section of Electron microscopy)

EEREBORRRIS BRARHIEE)
Machine shop for construction of medical and biological apparatuses
(Section of Instrument design)

HEMMEE (DNE)
Mass Spectrometry system for biological specimen
(NIBB center for analytical instruments)




iy @A s e (AEER“EA S0P BEE)

OKAZAKI RESEARCH FACILITIES (NIPS)
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OKAZAKI INSTITUTE FOR INTEGRATIVE BIOSCIENCE

22— (HHE) (Director)
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Professor: NAGAYAMA, Kuniaki, PhD
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Department of Development, Differentiation and Regeneration
(Division of Developmental Neurophysiology)
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Department of Strategic Methodology
(Division of Nano-Structure Physiology)

4 anIRIE BT R GRIE (MR £ )
Department of Bio- Environmental Science
(Division of Cell Signaling)
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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 (1,074 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 SPF
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.

In 2007, novel animal experimentation was started on the basis
of the guidelines of animal care and experiments of the NINS. In
2008, SPF facilities will open in the area “Myodaiji”.

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.

(Y S N )

. 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.

B. FIU—FIVEBFOEEFETIV
Figure. The structure of thymine - thymine marker complex.
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The 38th Seiriken/Sokendai 7
NIP’ International Conference Hokendai

Stock and flow of functional molecules
in synapse PN

March 17th-19th, 2 azaki Conference Center
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—108—



a7 LA

SEIRIKEN (National Institute for Physiological Sciences) / SOKENDAI
International conference

"Stock and flow of functional molecules in synapse"

March 17-19th 2008

National Institutes of Natural Sciences
Okazaki Conference Center, Okazaki, Japan

<http://www.nips.ac.jp/sffms/>
17th March 2008
Yasunobu Okada (NIPS) Greeting from Director General of NIPS

Chairman: Ryuichi Shigemoto
1. Toshio Yanagida (Osaka University)
Single Molecule Nano-Imaging: Fluctuation and Function of Life
2. Stephan Sigrist (Universitdd Wurzburg)
Shedding light on the assembly of active zone structure and function

Chairman: Peter Somogyi
3. Yoshiyuki Kubota (NIPS)
Dendritic dimensions and synapse distribution of cortical nonpyramidal cells
4. Michael Héusser (University College London)

Traveling waves in cerebellar cortex mediated by asymmetric synaptic connections between Purkinje cells

Chairman: Yoshiyuki Kubota
5. Akihiro Kusumi (Kyoto University)

Single-molecule imaging of raft-based signal transduction in living cells: a system of digital signal transduction?

6. Gina Sosinsky (University of California, San Diego)

What multiscale imaging of connexins and pannexins tells us about the structure and dynamics of gap junctions.

18th March 2008
Chairman: Daniel Choquet
7. Toshiya Manabe (University of Tokyo)
The role of tyrosine phosphorylation of the NMDA receptor in synaptic plasticity and higher brain functions
8. Yoko Yamagata (NIPS)
Ca”*/calmodulin-dependent protein kinase II in structural remodeling of dendritic spines
9. Antoine Triller (Ecole Normale Supéoieure)
Receptor diffusion and homeostatic regulation at inhibitory synapses

Chairman: Haruo Kasai
10. Daniel Choquet (Universite Bordeaux)
New functions for AMPAR mobility in fast synaptic transmission
11. Masaki Fukata (NIPS)
Novel regulators of AMPA receptor function

Chairman: Antoine Triller
12. Ryuichi Shigemoto (NIPS)
AMPA receptors in synaptic and extrasynaptic membrane after LTP and LTD
13. Yasunori Hayashi (RIKEN-MIT)
Transport of postsynaptic proteins after LTP induction
14. Haruo Kasai (University of Tokyo)
Stock and flow of actin fibers in the dendrites

—109—



a7 7L A

19th March 2008
Chairman: Michael Hausser

15.

16.

Mitsutoshi Setou (Hamamatsu University School of Medicine)

Mass Microscopic Analysis of Scrapper Mutant Mice

Nigel Emptage (University of Oxford)

Back-propagating action potentials modulate late-endosome to lysosome fusion via direct coupling between CaV1.2 and syntaxin 1A

Chairman: Yasunori Hayashi

17.

18.

Masahiko Watanabe (Hokkaido University)

Glutamate transporters provide a 'winner-takes-more' strategy to activity-dependent synapse refinement
Peter Somogyi (University of Oxford)

Timing and spacing GABA action in the hippocampal neuronal network

Ryuichi Shigemoto (NIPS) Concluding Remark

Poster session 18th March 2008

P-1.

P-2.

P-3.

p-4.

P-6.

P-7.

P-8.

Developmental shrinkage of Ca** domain size at the calyx of Held presynaptic terminal
Yukihiro Nakamura', David DiGregorio?, Tomoyuki Takahashi'?

1:Doshisha University, 2:Universite Paris 5, 3:Okinawa Institute of Science and Technology
Mechanism of synaptic modulation induced by presynaptic membrane potential

Tetsuya Hori and Tomoyuki Takahashi

Doshisha University

Physiological role of GABAj receptor at inhibitory synapses in developing LSO neurons
Takuya Nishimaki,'? Il-Sung Jang,'** Koji Ohno,* and Junichi Nabekura'?’

1:National Institute for Physiological Sciences, 2: Sokendai, 3:Kyungpook National University, 4:Hamamatsu University School of
Medicine, 5: CREST

The structural interplay between the plasma membrane and cytoskeletons in neural systems: a deep-etch EM research

Nobuhiro Morone

National Center of Neurology and Psychiatry

Direct observation of ice-embedded cyanobacteria by using high voltage electron microscope equipped with Zernike phase plate.
Koji Nitta', Hideki Shigematsu', Radostin Danev', Youn-Jong Kim?, Kuniaki Nagayama'

1: Okazaki Inst. Integ. Biosci., 2: Korea Basic Sci. Inst.

Structural analysis of recombinant rat TRPV4 using cryo-transmission electron microscope equipped with Zernike phase plate.
Hideki Shigematsu', Takaaki Sokabe?, Makoto Tominaga®®, Kuniaki Nagayama'-

1: Okazaki Inst. Integ. Biosci., 2: Okazaki Inst. Integ. Biosci., 3: The Grad. Univ. Adv. Studies

Analysis of cytoskeletal organization in retinal axons using a phase-contrast transmission electron microscopy.

Takafumi Shintani', Koji Nitta?, Kuniaki Nagayama® Masaharu Noda'

1:National Institute for Basic Biology, 2:Okazaki Institute for Integrative Bioscience

“Glutamatergic” hippocampal mossy fiber terminals in young rodents do not release GABA

Uchigashima, M!, Fukaya, M', Watanabe, M!, and Kamiya, H.?

Departments of Anatomy1 and Neurobiology2, Hokkaido University School of Medicine

Spine-type Specific Recruitment of Newly Synthesized AMPA Receptors with Learning

Naoki Matsuo'?, Mark Mayford'

1:The Scripps Research Institute, 2:Fujita Health University

. Left-Right Asymmetry of Hippocampal Pyramidal Cell Synapses

Yoshiaki Shinohara!, Hajime Hirase?, Nobuyuki Yamazaki®, Masahiko Watanabe* Makoto Itakura®, Tsuyoshi Miyakawa®, Masami
Takahashi®, Ryuichi Shigemoto'°

1:National Institute for Physiological Science, 2:RIKEN, BSI, 3:Kyoto University Faculty of Medicine, 4:Hokkaido University,
5:Mitsubushi Kagaku Institute of Life Sciences, 6:SORST

. Input-specific intrasynaptic arrangement of the ionotropic glutamate receptors and its influence on properties of postsynaptic

response

Yugo Fukazawa', Etsuko Tarusawa', Ko Matsuil' and Ryuichi Shigemoto'*
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P-12.

P-13.

P-14.

P-16.

1:National Institute for Physiological Sciences, 2:SORST
Resting Microglia Directly Monitor Synapses in vivo and Determine the Fate of Ischemic Terminals

Wake, Hiroaki., Moorhouse, Andrew., Jinno, Shozo., Kohsaka, Shinichi., & Nabekura, Junichi

National Institute for Physiological Sciences

Identification of the epilepsy-related LGI1 multiprotein complex

Yuko Fukata'?, Atsushi Watanabe®, Tsuyoshi Iwanaga' & Masaki Fukata'>"

1: National Institute for Physiological Sciences, 2:PRESTO, JST, 3: National Institute for Longevity Sciences
Activity-Dependent Regulation of the PSD-95 Palmitoylating Enzyme

Jun Noritake', Yuko Fukata'?, Yoshiharu Matsuura®, Takao Hamakubo®, and Masaki Fukata'*?

1:National Institute for Physiological Sciences, 2:PRESTO, 3:RCAST, The University of Tokyo, 4: Osaka University

. The stress of mother-separation cause significant effects for development of dendritic spines in layer V pyramidal neuron in motor

cortex

Yusuke Takatsuru, Junichi Nabekura

National Institute for Physiological Sciences

Neural progenitors cross the domain boundary (intermixing) in the ventricular zone and adjust transcription factor code and fate
determination to those of the new environment

Katsuhiko Ono'?’, Keisuke Watanabe'*%’, Hirohide Takebayashi'?’, Noritaka Masahira'?, Kazuyo Ikeda'?,Takaki Miyata’,
Kazuhiro Ikenaka'*

National Institute for Physiological Sciences

1, National Institute for Physiological Sciences, 2, Sokendai, 3, Kochi Medical School, 4, Kagawa University School of Medicine,

5, Nagoya University Graduate School of Medicine, 6, Kumamoto University, 7, Equal contribution to this work
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Rules and variability in the organization of excitatory and .
| O . i . Laboratory of Cerebral Cortex Research Hungarian | 2007. 4. 6
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Academy of Sciences Budapest, Hungary)
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17 | Professor Dennis A. Dougherty Laboratory . . . . . 2007.7.12
Division of Chemistry and Chemical Engineering)
8 An approach from a macroscopic end to learn the functional | /NIl Fk — (MEIEN EEA GBS FE 2007, 7.18

architecture of the brain

IS BERTSERT)

—112—




A PRI —

BRI BVERREE L 7Pl = = — = 2 D e s

19 | . N £t A= CERIEFETERETE AT JE 5T ) 2007.7.31
FE T L 00 B A BT " e "
20 | in vivo 2 W T-BAMERIC L D BRI AL O IR EE KR WF— (== FRFEFHL) 2007.9.19
RGBT L 7)) DEERRIEIC K 2 ERW - AT s
1 | PR DRI & S A - {2 SR M CEIER - IORIERRN) 2007.9.28
A DfiHr
RETET NV~ U RCEITD=a—n AFERERIC L _ o
22 s e R BRE (EET AT AHFEERM 2007.10.24
B YR b =T HIEOMYT = JERI)
. A FE (4RI R RFEE TR
23 | BRARAN TREA & D ekl oo R Bh i B A . . B . 2007.10.25
e . RO (O TIEERFSEAT AL ) )
Glycine Receptor Structure-Function - lectrophysiological
veme ece.p of i rucf e-rUCHon - A clee OP vsio ogl.ca Andrew J Moorhouse (The University of New South
24 | approach to investigating the molecular determinants of ion Wales) 2007.11.15
ales
permeation
25 | Designing Higher Performance Neural Prosthetic Systems Byron Yu (Stanford University) 2007.11.21
FEEE 30T 5 $ERAIa - 7 % o TIR AT LT/ & A, N _ o
2 | ;@ BELERT | J g 5 Oomemesiairimm) 2007.11.27
Cannabinoid/vanilloid interactions on rat dorsal root ganglion L
27 Rolf-Detlef Treede (Johannes Gutenberg University) | 2007.11.27
neurons
Ole H. Pet Uni ity of Li 1, AR
28 | Ca®' signaling: Molecules, Organelles and Disease Processes e‘ JOR ctersen (University of Liverpool, [EIE 2007.12.10
PR} 24 TUPS Secretary General)
2 FAEAAEC RATTHUR TH AMP 7 — B OFRETEM- | WA 3% (5 - P95 sR I AR I 780 20071213
LU F A IV R e T AT M) o
. . Sebastian Seung (Howard Hughes Medical Institute
30 | Toward a new science of connectomics 2007.12.17
and MIT)
5 | DNA RU 7 NEBOWRMAEZIE, MIEHET 07 A b | M AR (f o RESEUFZERT (IS) e R B 2007.12.19
DIFFH A F I A Wt a—) o
1 The fl?nctlonally related proteins Nup170p a.nd Nup157p are HUR [ (78— & k2 A 225 2007.12.95
essential for nuclear pore complex assembly in yeast
AMPA KB REHIEAS - RAEESKREITICE D | | .
33 o B o YRR B CEMRBERRZEEM) 2008. 1.16
77—
. . . Y5 RE (v 7 AT T 07 AR
34 | NBIEIVES T 7 A UCH B Ca (AP %;) A (e PEAEE | 008, 1.17
FEAZHE O FF MM YA LRI $5 il BH L .
35 | FRBRE DTS LA T /3 7R R T ORBARL | o)y s e ER AR 2008. 1.18
FEDORA T = AL
TR W () 7 =T TR an
36 | Decoding Frequency and Timing of Emotion Perception /\ﬁ Eﬂﬂ V74 FRF - AR 2008. 1.24
SRS
APP DU & BERE — /5 & F X11L, alcadein, JIP1b @ ; e s s et -
37 iR Headen gA FRA (Bl KRB ARE) | 2008 128
%f: ﬁ—'fX |:||J -
Distinct modes of activity-dependent secretion of BDNF | #aH A (F VU 7 4 =T ML KFN—2
38 . . N o 2008. 1.31
from axons and dendrites of cultured hippocampal neurons L—i R AR )
39 Statistical mechanics of proteins: perspective from theory, | Eugene Shakhnovich (Chemistry and Chemical 2008, 2.20

evolutionary analysis and simulations

Biology, Harvard University)

—113—




AP —

40 | FHES S « = OBEF ER O A B FnZ GRAMTENRS EMRENTZTEHRT) 2008. 2.27

Characterization of state-dependent conformational changes | Mohamed Chahine (Professeur titulaire Le Centre de
41 | of Segment 6 of Navl.5 channels linked to fast inactivation | recherche Universite' Laval Robert-Giffard Que'bec, | 2008. 2.28

and intracellular pore formation Canada )

Central Mesencephalic Reticular Formation Circruitry or the . N
P v Paul May CK[E I v v v B'— k%) 2008. 3.28

42
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The Graduate University for Advanced
Studies School of Life Science

X R 2044 H BUE

are highly skilled and creative, to support the promotion of

creative research and pioneer in leading scientific areas, which is a

In recent years, it has become necessary to train scientists, who

strong demand in our country.

According to the increasing internationalization of academic
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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
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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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LI Shu Zhuang China Dalian Military Medical college 2006.12.1 ~ 2007.11.30
BROWN Euan Robert U.K. Chief Researcher Stazione Zoologica di Napoli 2006. 2. 1 ~ 2007.4.30
Macpherson
DONG Yulin China Lecturer Fourth Military Medical University 2007. 4.1 ~ 2007.9.30
TIAN Feng China Lecturer Xiamen University 2007. 6.15 ~ 2007.9.14
JAMES Andrew Frederick | U.K. Assistant Professor | University of Bristol 2007. 6.25 ~ 2007. 9.27
WANG Wen China Lecturer Fourth Military Medical University 2007.12.15 ~ 2008. 3.14
RISTOIU Violeta Paula Romania | Reader University of Bucharest 2007. 7.1 ~ 2007.10.31
SABIROV Ravshan Uzbekistan | Professor National University of Uzbekistan 2007. 7.9 ~ 2007.10.12
MUTHANGI Subramanyam, | India Professor Bangalore University 2007.7.1 ~ 2007.9.30
Veere-Venkata
LI Yun-Qing China Professor Fourth Military Medical University 2007. 8.27 ~ 2007.11.26
MOHAMED Chahine Canada Researcher Laval University 2008. 1.8 ~ 2008.4.7
GLAESER Martin Robert | U.S.A Researcher Ernest Orlando Lawrence Berkeley | 2008.3.1 ~ 2008.6.15
National Laboratory
2. BARZMRESE R
K 4 E 4 B 4 AT & o
GULLEDGE Allan Thomas | U.S.A 2006. 5.22 ~ 2007. 4. 16
LIU Hong Tao China Graduate Student The Graduate University for Advanced | 2006.4.1 ~ 2008.3.31
Studies
JACKSON Andrew UK. Researcher Newcastle University 2008. 3.10 ~ 2008. 4.19
CHEKALAROVA Yana Bulgaria | Doctor Bulgarian Academy of Sciences 2008. 1.15 ~ 2008. 2.14
Dimitrova
DONG Yulin China Lecturer Fourth Military Medical University 2007.10. 9 ~ 2009.10. 8
RULE Kristin Davis US.A Graduate Student | California Institute of Technology 2008. 2.11 ~ 2009. 1.10
KITA Hitoshi Japan Professor The University of Tennessee 2007.1.9 ~2007.4.18
MOORHOUSE Andrew John | Australia | Senior Lecturer University of New South Wales 2007. 9.1 ~ 2007.12. 2
3. EELUARIIL
K 4 E 4 Wk 4 Fr & o
E. SOSINSKY Gina US.A. Professor University of California San Diego 2008. 3.15 ~ 2008. 3.19
SOMOGYI Peter UK. Professor Oxford University 2003. 3.15 ~ 2008. 3.20
HAUSSER Micael UK. Professor Uniersity College London 2008. 3.15 ~ 2008. 3.20
J. EMPTAGE Nigel U.K. Lecturer University of Oxford 2008. 3.15 ~ 2008. 3.20
TRILLER Antoine France Chairman Institut National de la Santé et de la | 2008.3.15 ~ 2008. 3.21
Recherche Médicale
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J. SIGRIST Stephan Germany | Professor Universitit Wiirzburg 2008. 3.15 ~ 2008. 3.20
CHOQUET Daniel France Professor Centre national de la recherche 2008. 3.15 ~ 2008. 3.20
scientifique Université de Bordeaux
4. BHEVREMBE
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NILIUS Bernd Belgium | Professor Katholieke Universiteit Leuven 2007.8.9 ~ 2007.8.12
ANUSARA Vattnajun Thailand | Lecturer Phramongkutklao College of Medicine 2007.9.8 ~ 2007.9.15
PANICKER Mitradas India Associate Professor | National Centre for Biological Sciences 2007.10.21 ~ 2007.10.22
Tata Institute of Fundamental Research
STEVENS Beth US.A Postdoctral Scholar | Stanford University 2007.10.21 ~ 2007.10.23
LEVINE Joel US.A Professor State University of New York at Stony | 2007.10.21 ~ 2007.10.23
Brook
5. RERES
K 4 E 4 ik 4 T g Lt i
Thomas James US.A 2007.4.1 ~ 2007.6.8
McCormack
+4 i U.S.A Researcher California Institute of Technology 2008. 1.24 ~ 2008. 1.24
MAY Paul J. US.A Professor University of Mississippi Medical Center | 2008. 3.28 ~ 2008. 3.29
6. ZEHE
K 4 ESE 4 Wk 4 BT & o
THONGCHAI Thailand Assistant Professor | Chulalongkorn University 2007.4.27 ~ 2007.6.3
SOOKSAWATE
BROR Alstermark Sweden Professor Umea University 2007.9.26 ~ 2007.10. 4
LARS-Gunnar Pettersson | Sweden Lecturer University of Gothenburg 2007.9.26 ~ 2007.10. 4
BYRON Yu UK. Postdoctoral Stanford University 2007.11.20 ~ 2007.11.21
Research Fellow
AZIZ Wajecha Pakistan | Medic g;’l?iztg:n"f Physicians & Surgeons of 2007.9.10 ~ 2007.9.12
SUMEGI Mate Gergely Hungary Researcher Hungarian Academy of Sciences 2007.4.13 ~ 2007. 6.16
1. BRFEMES
K 4 ESE S L AT & o
B W (WEIMu-Xin) | China Professor i;?{;?egd ggs;ff; University, The first | 2007.11.6 ~ 2007.12. 6
8. B~LVHIRE
K 4 E 4 ik 4 T g i i
MERZLYAK Petor Uzbekistan | Assistant Professor | National University of Uzbekistan 2007.4. 1~ 2007. 6.8
AZIZ Wajeeha Pakistan Researcher College of Physicians and Surgeons 2007. 5.3~ 2007.7.31

Pakistan
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CHEMALY Antoun Switzerland | Postdoctor Fellow | Centre Medical Universitaire 2007. 6.14 ~ 2007. 7.28
DEMAUREX Nicolas Switzerland | Professor Centre Medical Universitaire 2007. 6.14 ~ 2007. 6.24
COMOLLI Luis U.S.A. Stuff Scientist Lawrence Berkeley National Laboratory | 2007.7.23 ~ 2007.8.3
MARKO Michael U.S.A. Executive Wadsworth Center 2007.9.1 ~ 2007.9.23

Committee
Researcher
TOYCHIEV Abduqodir | Uzbekistan | Senior Researcher | National University of Uzbekistan 2007.12. 6 ~ 2008. 3.28
F EIE China Professor Shanghai Jiao Tong University 2008. 1.13 ~ 2008.2.2
(WANG Chang - shun)
BUZSAKI Gyorgy US.A. Professor Rutgers University 2008. 2.20 ~ 2008. 2.23
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COMMON FACILITIES IN OKAZAKI

[ £ _£F OKAZAKLLIBRARY-AND INEORMATION.CENTER

[ I 175 R [ A 1, Ry 3 AFFERT DI, MERESE A4 UNAE - BB - fRAFE L, PR 3 #ERIDIRE, LFFIAIFEE
FOFMICHEL TV D,

(E7eHme)
1. 7477V —=h—FIZX 2 24 BRI,
2. [F#B 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).
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ElEa Izl Atz 34— OKAZAKL CONFERENCE CENTER

” SEROIERHI R OE NI 2 Y, B ORIz, #
: BOWERICET 2 & & blo, Lo, SicEy
THIEERHMICER 9 F 2 AICB T L, KReiE=
250 AR, HaEEE 150 AU, /aiEE (2 %) & 50
AU,

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)

e 5 £ B R R 25 38 & B e 3% - ACCOMMODATION

FFIF eSS O E 5720, amlitisk L The lodging house (Mishima Lodge) is provided for
TiEAtR I = Boyy ) [l 51, BRlfE= 1 AH)9, guests, both foreign and domestic, for the common use of
R e (2 AF) 4, RIREE 10, FHEE 20 F103%0, 3 the three Institutes (NIPS, NIBB and IMS).

[EFI TR 21 X COSE A B F IR S T0D, The lodging capacities are as follows :
Single | Twin Family
Room Room Room
Mishima Lodge 60 14 20

L
|
RS

I TR
R S

et T L = e I

=N
£~ v Nl ;ﬁ!

=80v ¥ Mishima Lodge
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CAMPUS MAP

Common Facilities 1T

W T =N\
X R B S
According to area : Use clas§1ﬁcat10n : _ National Institutes
AR SRR, BEREAWERIERT, o F R ERT, of Natural Sciences Molecular Science
BiEfaFEEr ¥ —, RASHE BAEE g
| k#ﬂﬂ X National Institute for Physiological Sciences, R
Myodaiji Area National Institute for Basic Biology, 52 @ BHCKKT ®
Institute for Molecular Science, g8 ®1£Eyn7§:i: RIS
Okazaki Administration Office, Staff hall, Lodging for staff g # Jr. High School ?Hk;h'uslghool
ZBHX B2y 7 7 Ly Ak —, Bl (CEER v )
Mishima Area Okazaki Conference Center, Mishima Lodge W
HEHX BAE=E N
Tatsumi Area Lodging for staff ARWEAERL L F—0 Q —
< - - Public Health Center
ILIFHX BN F YA = A F— Okazski City Medical Association C— I @#EEN
Yamate Area Okazaki Institute for Integrative Bioscience Qf‘mﬁgh
EHPRRT FREBRE Sehoot
The Ine Marine Laboratory L
(National Institute for Physiological Sciences) \]
- =
/ Q — — B \ \
\ / T — X : \
\ ' \
\
\ : >
/ / ® /
N/ | /
B EMERE R | /
National Ingtitute , ® ;
for Basic Biology
| ® /
| !/
| o F/
| /
\ @ @ /
\ !
r- | /
I N
| Y
|
| o
I
\ AEHREERF SR AT TRVE—TH Location
Natlonal Institute Energy Center
o \ for Physiolo/gi&ll Sciences ®© WF158 A
Location — /// Yamate No.1 Bldg.A
© ABEEBZEFTER IR @ WF154% B
Main Building Y - Yamate No.1 Bldg.B
@ YR B HFHEWER @ WF 2B
National Institute for Basic Biology Py Institute Yamate No.2 Bldg.
® BYERLL ¥ — (EeEBHHR) Administration for Molecular Sciences @ LT3 84
Center for Experimental Animals (Terretrial) Office Yamate No.3 Bidg
HEREH AL #— ' :
@ ﬁﬁE%%ﬂ#&ﬁﬁ Reserch Center for ® [T 454
High-Voltage Electron Microscopy Building Computational Science Yamate No.4 Bldg
® @M @ FEBRERNIENER ® WES5 24
Common Facilities I ‘Waste disposal and treatment facility yamate No.5 Bld
2 ami 0. 5
® JERMRT RESIEE R b g
Magnetic Resonance Imaging Building
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Location of Institute

B From the direction of Tokyo

Change the train to Meitetsu at Toyohashi Station and get off at
Higashi-Okazaki Station (about 20min.between Toyohashi and
Higashi-Okazaki). About7min. on foot to the south (turn left at

the ticket barrier) Sapporo

B From the direction of Osaka

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

B From Central Japan International Airport

<By Bus>

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.

Morioka

Toyohashi

Higashi-Okazaki

Higashi-Okazaki Meitetsu line

JR East line
@4—0—0—0—0—0—0 ----- --—-O —0—|—|—|—|—|—@
Osaka Kyoto Nagoya Mikawa-Anjo L Toyohashi  Tokyo Tokyo
(Kansal) |_1p West line Bus Shinkansen (Narita)

Central Japan International Airport
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