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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 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 researchers from domestic or foreign
universities and research institutes. To do this, it provides
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 third mission of NIPS is to educate graduate
students 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
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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.

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.

The NIPS, founded in 1977, reaches a new milestone
at its 30th anniversary. We will strive with all our effort
to advance our missions. Your understanding, and continued
support of our activities is appreciated very much.

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.
Speciality: Molecular and Cellular Physiology
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A SHORT HISTORY OF
THE INSTITUTE

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

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

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

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

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

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

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

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

Nov, 1967

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

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

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

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

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




Division of Neural Information
Department of Biological Control System
Division of Neural Control

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

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

April, 1981

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

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

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

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

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

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

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

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

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

April, 1998
The following were added:
Department of Cerebral Research

Division of Cerebral Structure

Division of Cerebral Circuitry

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

April, 2000
Division of Experimental Animals was transferred to the
Research Facilities as shown below.
Center for Integrative Bioscience
*Department of Strategic Methodology
*Department of Development, Differentiation
and Regeneration
*Department of Bio-Environmental Science
Research Center for Computational Science
Center for Experimental Animals
Center for Radioisotope Facilities

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

April, 2004
Established National Institutes of Natural
(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

Sciences

Science (IMS) were integrated and reorganized into NINS
by reason of enforcement of the National University
Corporation Law.

In NIPS, Division of Neurochemistry in Department of
Molecular Physiology was renamed to Division of Biophysics
and Neurobiology, Division of Humoral Information in
Department of Information Physiology was renamed to
Division of Neural Signaling, Department of Biological
Control System was renamed to Department of Integrative
Physiology, Division of Cognitive Neuroscience was renamed
to Division of Computational Neuroscience, and Center for
Integrative Bioscience was renamed to Okazaki Institute for
Integrative Bioscience, respectively.

The Administration Bureau turned into Okazaki Administration
Office of NINS.

Nov, 2005
Division of Neurobiology and Behavioral Genetics was




reformed to the Center for Genetic Analysis of Behavior.

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

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, 22 divisions, 2
center and Technical Division.

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

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

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

System management

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

Administration: Administration of the institutes is managed at
Okazaki Administration Office of NINS.




FH

7%%5 ORGANIZATION OF THE INSTITUTE

BAFERR#4E  National Institutes of Natural Sciences

ETRLE |
R ‘ ® * R P ‘ Nauof As»tog;);;lfal Observatory of Japan
Executive Directors M nent Council ﬁ%%&%g&me fo):ﬁFusion Sclence ‘
B m R T m = %}7 ER LD TR |
President L{ Board of Directors National Institute for Basic Biology
AEFRARFSERT
% # BH LTRSS ‘
‘ Auditors ‘ Educational and Research Coun:cgil T;;mg nstitute for Phystological Sciences
4‘ ?(;r Molecu]ar Science ‘
ZHIZFAT National Institute for Physiological Scien
HESHIEFT  National Institute for Physiological Sciences R TEE
Division of Biophysics and Neurobiolof
% 5 T A BB R R 2SR E SLE
Dep of Molecular Physlo]o Division of Neurobiology and Bioinformatics
AR PR BRI 7ERE ¥
Division of Intracellular Metabolism
T T AR B x

4{

MM R OE OB R R
Department of Cell Physiology

1

£ E R E R
Department of Information Physiolo,

W & & MO R R
D of Integrative Physioloj

P

T R’ (WmE #h)
Director-General : OKADA, Yasunobu

LL

A o6 B2 A% BB B 2 R
Department of Cerebral Research

B Y = &

Advisory Committee for

Division of Nano-Structure Physiolo,
S £ S S A )
Division of Membrane Physiolo
4‘ BERE W RIRTZEERFT
Division of Correlative Physiolo;
R EHTTH .|
Division of Active Transport

AR *
Division of Cell Signal

B BAIFRATZEEM

Division of Sensory and Co,

W*/ﬁ-rwﬁmwﬂ
Division of Neural Signaling
R LT N

Division of Learning and Memory Research

|
|
MRS (LRRIEM * ‘
|

itive Information

Division of Develop Neurophysiology
R EE B EATJE

Division of Sensori-Motor Integration

£ 2T HHFIERRY

Division of System Neuro iolof

ﬂ#ﬁﬂ%%%lﬂl * ‘
Division of Comp Neuroscience

AT IRARAT A TR R P

Division of Cerebral Structure

KR Bl R s A R Y

Division of Cerebral Circuitry

DI FRER

Division of Cerebral

RAITEN R BRI ST

Division of Behavioral Development
[ EFEE m%%&wﬁﬂ‘ﬁ% ]

Research And Management

|__ Division of Hi ic

BEHNE Y ¥ —

Center for Brain Experiment

1 1

78 - R FHTE L & —
Center for Genetic Analysis of Behavior

}7

aﬁ{ﬁ%ﬁﬁ%i’ﬂ%’ﬁ%i

Section of

PRI = *
Section of Behavior Patterns

AEFH - NOYUAR IS AR IR

Division of Endocrinology and Metabolism

|
|
|
|
|
BRI L RE T BT ZE R Y * ‘
|
|
|
|
|

Division of Adaptation Development

FERBIS AT =

Section of Brain Structure

A

Section of Brain Function

LR =

Section of Information Processing

Section of Evaluation and Collaboration

[ RERAEEE

4‘5‘2

Technical Division

Section of Communications and Public Liaison

NBREEHEEE
Section of NBR Promotion

* I ZBRBFFEER Asterisk (%) denotes adjunct divisions.
* FN FAEREA/ A YA = R ¥ — & OIRIEHFIEERM

TAY b—TEBRE L F—

M H B FLMESR  Okazaki Research Facilities Star (k) denotes joint division.
ﬁmﬁAM ALY A2 F— ﬁ%iu&ﬁﬁﬁﬁ%ﬁﬁiﬂz
Okazaki Institute for Integrative Department of Development,
Bioscience Differenﬂation and Regeneration
B i 3 # B 4{ HERZHERE Y ¥ — ‘ ERIREO 7 IE R AT SR B
National I.n:tjtute for Basic Biology Eeseatdl Center for Comp I Science Deﬁ ent of Strategic Methodolo,
National Insttute for Physiological Sciences S — A BREIH L IR
Institute for Molecular Science 4{ ?imi? foﬁmnwf 55.' als ‘ De; ent of Bio-Environmental Science

Center for Radioisotope Facilities




M ML A 2
HOE = i Chairman
OHEE, ORI%E IKENAKA, Kazuhiro  Professor, NIPS

MR BB o N F5% HFEHT O E = (B9 2 B Vice-Chairman

HIAT, IENMLE LD D H DIZOWTITE ORI MIZUMURA, Kazue  Professor, Research Institute of Environmental
25, Medicine, Nagoya University
(Ao ITO, Kazuo Professor, Graduate School of Medicine,
g Fk (S35 NE S NE S Se = T S 6 Gifu University
KA 10f USRS R [ A TE R if%

OHMORI, Harunori Professor, Graduate School of Medicine,
W FK— HORE R R R Kyoto University

KA A OB IR
A b AERTSRRHEEI A
BA O RSB REE S SR
PRI EIRERER SR
BT MR FE S

SHINODA, Yoshikazu Professor, Graduate School of Medicine,
Tokyo Medical and Dental University

SUZUKI, Hikaru Professor, Graduate School of Medical
Science, Nagoya City University

OMK  Firkk oy i R SR S PR R T 2 T TAKAKI, Miyako Professor, Department of Physiology
§ Vom R - I, Nara Medical Universi
REOBE BRERKEEE LR ara Miedieal Mntversity
A #7EA ZERFRFE BT R TANIJI, Jun Director, Brain Science Research Institute,
Gia) Tamagawa University
o — Oy AR IE R MATSUDA, Hiroko Professor, First Department of Physiology,
- Z&{h A 25 BT R B0 Kansai Medical University
IR B PR SR e 5 YADA, Toshihiko Professor, Department of Physiology,
Sk B He RN SR 78 T ]J).i\}/li.sli\znd .of l ISte.grati:e Physiology,
) B ichi Medical University
A B oA BT R =
wA S M e T RS BRI 72 T YAMAMOTO, Tetsuro Professor, Graduate School of Medicine,
v N = Mie Universi
IO FHE KM TSR 2 e Fniversity
EHE HEL K R BT K BE R 7 S iy OKADA, Yasunobu Professor, NIPS
Gk 1t T A BT R H AR KOMATSU, Hidehiko Professor, NIPS
3 SRl SFIE A S S P
kil g PRSE Y SA A A 2o Al =S IMOTO, Keiji Professor, NIPS
I RS
KAKIGI, Ryusuke Professor, NIPS

SHIGEMOTO, Ryuichi Professor, NIPS
ADVISORY COMMITTEE FOR KAWAGUCHI, Yasuo Professor, NIPS

RESEARCH AND MANAGEMENT SADATO, Norihiro Professor, NIPS

Advisory Committee for Research and Management shall advise ISA, Tadashi Professor, NIPS

the Director-General of the Institute, upon his request, on important NAGAYAMA, Kuniaki Professor, Center for Integrative Bioscience

matters in management of the Institute. ) o
OKAMURA, Yasushi  Professor, Center for Integrative Bioscience
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SCIENTIFIC STAFF

Director-General
OKADA, Yasunobu

Vice-Director-General
IKENAKA, Kazuhiro

Chief Researcher

KAKIGI, Ryusuke Chief researcher in charge of
Cooperative Studies

ISA, Tadashi Chief researcher in charge of
Animal Experiment Problem

KUBO, Yoshihiro Chief researcher in charge of
Safety and research ethics Problems

IMOTO, Keiji Chief researcher in charge of
Research Planning

SADATO, Norihiro Chief researcher in charge of
Liaison Business

KOMATSU, Hidehiko Chief researcher in charge of

Educational Problem

Emeritus Professor and Technical Staff

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

YAMAGISHI, Shunichi Emeritus Professor

MORI, Shigemi Emeritus Professor
OBATA, Kunihiko Emeritus Professor
KANEKO, Akimichi Emeritus Professor
SASAKI, Kazuo Emeritus Professor
MIZUNO, Noboru Emeritus Professor
OHIRA, Hitoo Emeritus Technical Staff

Department of Molecular Physiology

Division of Biophysics and Neurobiology
KUBO, Yoshihiro Professor
TATEYAMA, Michihiro  Associate Professor
NAKAIJO, Koichi Assistant Professor
ITOH, Masayuki Postdoctoral Fellow

Division of Neurobiology and Bioinformatics

IKENAKA, Kazuhiro Professor




ONO, Katsuhiko Associate Professor INADA, Hitoshi Assistant Professor

HITOSHI, Seiji Associate Professor SOKABE, Takaaki Postdoctoral Fellow
TAKEBAYASHI, Hirohide =~ Assistant Professor KANEKO, Keiko Postdoctoral Fellow
TANAKA, Kenji Assistant Professor MATSUI, Makoto Postdoctoral Fellow
GOTOH, Hitoshi Postdoctoral Fellow

Department of Information Physiology

NARUSE, Masae Postdoctoral Fellow
Division of Sensory and Cognitive Information
*Division of Intracellular Metabolism
KOMATSU, Hidehiko Professor

SOKABE, Masahiro Professor

ITO, Minami Associate Professor
KUNO, Miyuki Associate Professor

GODA, Naokazu Assistant Professor
MOHRI, Tatsuma Assistant Professor

KOIDA, Kowa Assistant Professor
HIRATA, Hiroaki Postdoctoral Fellow

L. . HIRAMATSU, Chihiro Postdoctoral Fellow
*Division of Nano-Structure Physiology

NAGAYAMA, Kuniaki Professor YASUDA, Masaharu Postdoctoral Fellow
MURAKAMI, Masataka  Associate Professor YOKOI, Isao Research Fellow
SETOU, Mitsutoshi Associate Professor Division of Neural Signaling

OHASHI, Masato Assistant Professor IMOTO, Keiji Professor

DANEY, Radostin Assistant Professor MIYATA, Mariko Associate Professor
HAYASAKA, Takahiro Postdoctoral Fellow YAMAGATA, Yoko Assistant Professor
SHIGEMATSU, Hideki Postdoctoral Fellow SATAKE, Shin’Ichiro Assistant Professor
NITTA, Koji Postdoctoral Fellow INOUE, Tsuyoshi Assistant Professor
INOUE, Naoko Research Fellow *Division of Learning and Memory Research

Department of Cell Physiology *Division of Developmental Neurophysiology

Division of Membrane Biology OKAMURA, Yasushi Professor

L. . . HIGASHIJIMA, Shin-ichi Associate Professor
Division of Correlative Physiology

KUKITA, Fumi Assistant Profe
OKADA, Yasunobu Professor » Fumo ssistant frotessor
KASHIHARA, Yasuhiro ~ Assistant Professor ITWASAKI, Hirohide Assistant Professor
SHIMIZU, Takahiro Assistant Professor KIMURA, Yukiko Postdoctoral Fellow
TAKAHASHI, Nobuyuki  Assistant Professor NISHINO, Atsuo Postdoctoral Fellow
NUMATA, Tomohiro Research Associate MURATA, Yoshimichi Postdoctoral Fellow
URAMOTO, Hiromi Postdoctoral Fellow KUROKAWA, Tatsuki Postdoctoral Fellow

OKOCHI, Yoshifumi Postdoctoral Fellow
LEE, Elbert Postdoctoral Fellow

SASAKI, Mari Postdoctoral Fellow
LIU, Hongtao Postdoctoral Fellow

HOSSAIN, Mohammad Postdoctoral Fellow
*Division of Active Transport

Department of Integrative Physiology

*Division of Cell Signaling

TOMINAGA, Makoto Professor Division of Sensori-Motor Integration
FUKUMI, Tomoko Associate Professor KAKIGI, Ryusuke Professor
SHIBASAKI, Koji Assistant Professor KANEOKE, Yoshiki Associate Professor




INUI, Koji
WATANABE, Shoko
MIKI, Kensaku
WASAKA, Toshiaki
KIDA, Tetsuo
HASHIMOTO, Akiko
HIRAI, Masahiro
HONDA, Yukiko
MOCHIZUKI, Hideki
AKATSUKA, Kosuke
TANAKA, Emi

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

Postdoctoral Fellow

Division of System Neurophysiology

NAMBU, Atsushi
HATANAKA, Nobuhiko
TACHIBANA, Yoshihisa
CHIKEN, Satomi
SANO, Hiromi

TIAN, Feng

Professor

Assistant Professor
Assistant Professor
Assistant Professor
Postdoctoral Fellow

Researcher from abroad

*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
KASUGAL Yu
TARUSAWA, Etsuko
KAWAKAMI, Ryosuke
DONG, Yulin

Professor

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

Foreign Research Fellow

Division of Cerebral Circuitry

KAWAGUCHI, Yasuo
KUBOTA, Yoshiyuki

Professor

Associate Professor

OTSUKA, Takeshi
MORISHIMA, Mieko
SHIGEMATSU, Naoki

Assistant Professor
Assistant Professor

Postdoctoral Fellow

Division of Cerebral Integration

SADATO, Norihiro
SUGIURA, Motoaki
TANABE, Hiroki
TOYODA, Hiroshi
SAITO, Daisuke
MATSUMOTO, Atsushi
KOMEDA, Hidetsugu
MURASE, Mika

Professor

Associate Professor
Assistant Professor

Postdoctoral Fellow
Postdoctoral Fellow
Postdoctoral Fellow
Postdoctoral Fellow

Postdoctoral Fellow

Department of Developmental Physiology

Division of Behavioral Development
ISA, Tadashi Professor
SEKI, Kazuhiko Assistant Professor

YOSHIDA, Masatoshi Assistant Professor

KANEDA, Katsuyuki
NISHIMURA, Yukio
SAKATANI, Tomoya
KATO, Rikako
IKEDA, Takuro

SAITO, Kimika
UMEDA, Tatsuya

Assistant Professor

Postdoctoral Fellow
Postdoctoral Fellow
Postdoctoral Fellow
Postdoctoral Fellow
Postdoctoral Fellow

Postdoctoral Fellow

Division of Homeostatic Development

NABEKURA, Jun-ichi
ISHIBASHI, Hitoshi
MAEJIMA, Takashi
WATANABE, Miho
TAKATSURU, Yusuke
KITAMURA, Akihiko
WAKE, Hiroaki

Professor

Associate Professor
Assistant Professor

Research Associate

Postdoctoral Fellow
Postdoctoral Fellow

Postdoctoral Fellow

Division of Endocrinology and Metabolism

MINOKOSHI, Yasuhiko
SHIUCHLI, 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 Brain Experiment

KAKIGI, Ryusuke Director

ARII, Tatsuo Associate Professor

TSUJIMOTO, Toru Associate Professor

NEMOTO, Tomomi Associate Professor
FURUYA, Sonoko Assistant Professor

IWASAKI, Hirohide Assistant Professor

Center for Genetic Analysis of Behavior

Section of Mammalian Transgenesis

HIRABAYASHI, Masumi Associate Professor

TOMITA, Koichi Assistant Professor

KATO, Megumi Postdoctoral Fellow
Section of Behavior Patterns

KIMURA, Tohru Associate Professor

‘ Section of Evaluation and Collaboration ‘
IMOTO, Keiji
MURAKAMI, Masataka

Professor

Associate Professor

‘ Section of Communications and Public Liaison ‘
SADATO, Norihiro

Professor

‘ Section of NBR Promotion ‘
ISA, Tadashi

Professor

MIYACHI, Mari Research Fellow

YAMANE, Itaru Postdoctoral Fellow

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

‘ Okazaki Institute for Integrative Bioscience ‘

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

KIMURA, Tohru

Director

Associate Professor

‘ Research Center for Computational Science

KATAOKA, Masanori Assistant Professor

As 0f 2007.5
Asterisk(*) denotes adjunct divisions.

Star (*) denotes joint division.
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DEPARTMENT OF MOLECULAR
PHYSIOLOGY

PREERAER FHIRAR

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
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Associate Professor: TATEYAMA, Michihiro, PhD

1990 Graduated from University of Tokyo, Faculty of Pharmacology. 1995
Completed the doctoral course in Pharmacology, University of Tokyo.
1995-2000 Assistant Professor, Juntendo University School of Medicine.
2000-2002 Research Fellow, Columbia University. 2002-2004 Research
Fellow, CREST. 2004 Associate Professor, NIPS.

Specialty: Pharmacology, Physiology
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Assistant Professor:
1997 Graduated from University of Tokyo, College of Arts and Sciences.
2002 Completed the doctoral course in Life Science, University of Tokyo
Graduate School of Arts and Sciences. 2002 Inoue Research Fellow. 2004
Research Fellow, NIPS. 2005 Assistant Professor, NIPS.

Specialty: Molecular and Cellular Physiology

NAKAJO, Koichi, PhD
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Postdoctoral Fellow: ITOH, Masayuki, PhD
2001 Graduated from Toho University, Faculty of Science. 2006 Completed
the doctoral course in Science, Toho University. 2006 Research Fellow,
NIPS.
Specialty: Molecular biology
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Research works

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

(1)
)

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

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

(5) Changes of the local environment and movement of S4
domain of KCNQI1 channel by assembled KCNE subunit.

(6) Voltage-dependent gating and expression density dependent
changes of the pore properties of ATP receptor channel P2X,.
(7) Molecular identification and functional analysis of Prestin
complex, a motor protein of the outer hair cell.

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

®

Purification of recombinant proteins of ATP receptor channel

P2X, toward single particle structure analysis.
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Fig. 1. Functional roles of charged amino acid residues on the wall of the
cytoplasmic pore of inward rectifier K™ channel Kir2.1. (Fujiwara and Kubo,
J. Gen. Physiol., 2006)
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Fig. 2. Coupling profile of the metabotropic glutamate receptor la is
regulated by the C-terminal domain. (Tateyama and Kubo, Mol. Cell.
Neurosci., 2007)
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Fig. 3. Different roles of PIP, and PKC during muscarinic inhibition of
KCNQ/M channels. (Nakajo and Kubo, J. Physiol., 2005)
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Fig. 4. Regulation of the desensitization and ion selectivity of ATP-gated
P2X, channels by phosphoinositides. (Fujiwara and Kubo, J. Physiol.,
2006)
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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
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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
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Postdoctoral Fellow: NARUSE, Masae, PhD

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

Specialty: Neural Development
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Research works

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

mechanisms underlining tangential migration of neuronal and

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

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

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

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

New retroviral vectors are also constructed for efficient gene

delivery, which will be used for cancer gene therapy.

A)

Wild type

Netrin 1 KO

A) Netrin 1 RIETIRRFERTR O SRRMIZE (DRG) A DD
BMBRBHDE . DRG IZH B Dil Zi#E AL T DRG #RELIRHEL
TW %, Wild type (%) Tl&, DRG M oBEEICBUS M X HEHE
RIREEITHRREMELTLDA (KHED), Netrin 1 RIEXI D DRG
REENER (FFRDOKBE) DR TEELCRMERERHELTWS (B
HDOKH) , ERDKENIE, BITHEICFEHSN-ESH—21—0O (BE
TRHYFEEA),

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) 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) AVITURAYArDOHEE k) A)ITTUoROY A RIERMEREEAHT pMN KA, Olig2 EIZF D in situ hybridization IZ&Y, TV RE4E
12 BEHIERID pMN AU ERBINTIVS, FR) BEIFROA)ITToROY A MIEEHER, GFP (1) E¥—h—k D 04 (FF) TTEZH
ENTLVD, A) STUVERRTHAIIToRAS A~ BRITERDOEZEEHEL, STUVERBRLTOSHBAT I ToROY /- (RE) SRS
hd.

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

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

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

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

Speciality: Ion Channel and Cell Physiology
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Assistant Professor: MOHRI, Tatsuma, PhD

1978 Graduated from Yamaguchi University. 1981 Completed a master
course in Physics, Kanazawa University. 1991 Completed a doctoral course
in Life Chemistry, Tokyo Institute of Technology. 1991 Jean and Katsuma
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
investigate their roles in mechanosignaling through the
development of innovative light microscopy and micro mechanical
manipulation of the cell (Fig.1). A typical subject is stretch-
induced shape remodeling, where endothelial cells align their long
axis perpendicular to the stretch axis. This response includes many
intriguing functions, such as sensation of force direction and
spatio-temporal integration of dynamics of stress fibers and focal
adhesions during their rearrangement (Fig.2).

(2) Intracellular Ca”* signaling:

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

significant cell functions. The process called intracellular Ca®*

signaling is one of the most significant and major signal
transduction mechanisms in cells of almost all organisms. We use
Ca®* and Na' imaging techniques, and electrophysiological
methods to perform our experiments in addition to cellular
manipulations such as microsurgery and microinjection of
materials into cells. We presently focus on the Ca®* signaling in
the

mechanisms aforementioned in (1). We also investigate the

stretched-induced or migrating cells to investigate
mechanisms of fertilization and oocyte maturation in mammals
through the study of the Ca®" oscillations and Ca®" increase.

(3) Proton signaling:

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

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




Stretch-induced shape remodeling in endothelial cells
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*Cytoskeleton may work as an orientation antenna ?
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Fig.2: Stretch-induced shape remodeling. Left: When subjected to uniaxial
cyclic stretch, endothelial cells cultured on an elastic silicone membrane
change their shape from cobble stone-like to spindle-like by aligning their
long axis perpendicular to the stretch axis. Right: Dynamic rearrangement of
focal adhesions (green spots) and stress fibers (orange strands) before (top)
and after (bottom) remodeling.
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Professor (concurrent, NIPS): NAGAYAMA, Kuniaki, PhD
1968 Graduated from University of Tokyo. 1973 Completed the doctoral
course in Science, University of Tokyo. 1974 Research Associate,
University of Tokyo. 1984 Director, Biometrology Lab, JEOL Ltd. 1990
Project Leader, Nagayama Protein Array Project, ERATO, JRDC. 1993
Professor, The University of Tokyo. 1997 Professor, NIPS. 2001 Professor,
Okazaki Institute for Integrative Bioscience (OIB).

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

MURAKAMI, Masataka, MB, M.D.

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

Speciality: Physiology of exocrine glands, Energy metabolism and transport
of electrolyte and water, Paracellular Transport
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Associate Professor: SETOU, Mitsutoshi, MD, PhD

1994 Graduated from University of Tokyo, School of Medicine. 1998
Research Associate, University of Tokyo, School of Medicine. 2001 Doctor
of Medicine in Cell biology and anatomy of University of Tokyo, School of
Medicine. 2002 Principal Investigator of PRESTO, Japan Science and
Technology Corporation. 2003 Associate Professor.

Speciality: Cell Biology and Anatomy, Intracellular transport, Receptor
dynamics, Aging
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Assistant Professor: OHASHI, Masato, PhD
1986 Graduated from Kyoto University, Faculty of Science. 1992
Completed the doctoral course in Science, Kyoto University. 1992
Postdoctoral Fellow, Department of Neurobiology, University of Heidelberg.
1996 Assistant Professor, NIPS. 2003 Assistant Professor, OIB.
Speciality: Cell Biology
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Assistant Professor: DANEYV, Radostin, PhD
1997 Graduated from Faculty of Physics, Sofia University, Sofia, Bulgaria.
2001 Completed the doctoral course in Science, The Graduate University
for Advanced Studies, NIPS, Okazaki. 2001 Postdoctoral Fellow, NIPS.
2002 Research fellow, OIB. 2006 Assistant Professor, OIB.
Speciality: Solid State Physics, Electron Microscopy
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Postdoctoral Fellow: HAYASAKA, Takahiro, PhD
1997 Graduated from Shibaura Institute of Technology. 2003 Completed
the doctoral course in Functional Control Systems. 2003 Postdoctoral
Fellow, JST. 2004 Postdoctoral Fellow, Mitsubishi Kagaku Institute of Life

Sciences. 2004 Postdoctoral Fellow, OIB.
Speciality: Biochemistry
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Postdoctoral Fellow: SHIGEMATSU, Hideki,
1994 Graduated from Tokyo Institute of Technology. 1999 Completed the
doctoral course in Biotechnology, Tokyo Institute of Technology. 1999
Postdoctral Fellow, NIBH, 2000 Postdoctral Fellow, Kirin Brewery Co.,
Ltd., 2002 Postdoctral Fellow, JST, 2003 Assistant Professor, Tokyo
Institute of Technology, 2005 Postdoctral Fellow, OIB.
Speciality: Bioengineering, Protein Engineering
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Postdoctoral Fellow: NITTA, Koji,
2000 Graduated from University of Saitama, Faculty of Science. 2005
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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 sifu functional observation of
complex biological systems.

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

(1) Development and application of electron-phase microscopy:
Different kinds of phase observation schemes have been developed

including the novel optical principle for the reconstruction of complex




wavefunctions. They are expected to enhance the contrast of
biological samples which is inherently very poor in electron
microscopy.  Applications are:
1) 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.

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

(3) Aging process is, at least partially, regulated by the intracellular
transport of neurotransmitter receptors and hormone receptors. We
investigate the mechanism of receptor traffic especially via
posttranslational modifications. Toward this goal, we developed
mass microscope to visualize posttranslational modifications, and
identified several novel enzymes for posttranslational modifications.

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

a. @ X-ray @ e EHEE

7 :

b.futa 18R B

L 3

02 03 04

7—) TR

5. X HRESREMEBEEBERROX v T2 EHLUMEEEEE
b

a. IREMEERAEAE PCH O EFC ALY 2 KD X #R#E R AT
MK BEHRTE (D). PCH AEEE D Fa—Tizhhih>TW
e, BREOBEBERBEMNHHA(D@). 20 2 DOMRELEIC
Fa—TEHELLTOO LSHETILHMRE SN,

b. COETIEMATIBENUBELDOERTHLAIZE S
(@) 7—UIEBRDOBRITHR (D, @) M oIEEIHMLEEEDLY
EBBEORRIE, 4nm T, ThIE X RBENSDOHEEELFEL
(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 (2)) 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 (@), 3) 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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All of the cell functions are performed or supported by
operation of channels (ion and water channels) and transporters
(carriers and pumps) located on the membrane. The objectives of
our division work are to elucidate molecular mechanisms of
most general cell activities, such as volume regulation,
absorption/secretion and environmental signal reception, to clarify
roles of channels, transporters and receptors in these fundamental
functions from the viewpoint of integrative biology, and to throw
the light on the relationship between these malfunctions and
diseases or cell death, as well as to study the multifunctionality of
channel and transporter during cell functions or malfunctions.

The main subjects of our current research are as follows:

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

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

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

(3) "Molecular mechanisms of biosensor channel functions":
Channels are multifunctional proteins involved not only in electric
signal generation and ion transport but also in sensing the
environmental factors or stress. We aim at elucidating molecular
mechanisms of volume- and stress-sensing functions of anion and
ATP channels (Fig. 3).
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Fig. 1 Molecular mechanisms of the regulatory volume decrease (RVD) and
of volume-sensor Cl 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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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
biological, biochemical, developmental biological and
electrophysiological techniques are utilized to achieve the above
objectives. The followings are major projects in progress.
(1) Molecular mechanisms of thermosensation: Temperature
sensing ability is conferred by ion channels of the TRPV,
TRPM and TRPA families. We try to clarify the molecular
their

significance by focusing on those thermosensitive TRP channels.

mechanisms of thermosensation and physiological
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 TRPAI are ion channels activated by different
noxious stimuli. We try to clarify the nociceptive mechanisms
at peripheral nerve endings by focusing on TRP ion channels,
especially TRPV1 and TRPA1. We are also doing behavioral
analyses of TRPV1- or TRPA1-deficient mice.

(3) Signaling mechanisms involved in cell adhesion and cell
motility: We try to understand underlying mechanisms for cell
adhesion and cell motility by focusing on signal transduction
cascades involving Rho family proteins and its related proteins
using cell biological and biochemical techniques. We are also
analyzing the function of newly identified Rho family-related
protein, DIP/WISH in epithelium, blood cells and brain using
mice lacking DIP/WISH.
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Professor: KOMATSU, Hidehiko, PhD
1982 Completed the doctoral course in Osaka University. 1982-1988
Hirosaki University. 1985-1988 National Eye Institute, U.S.A. 1988-1995
Electrotechnical Laboratory. 1995 Professor, NIPS.
Speciality: Neurophysiology
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Associate Professor: ITO, Minami, PhD
1989 Completed the doctoral course in Osaka University. 1989-1994 Riken
Institute. 1994-1998 Rockefeller University. 1998 Associate Professor,
NIPS.
Speciality: Neurophysiology

By # W m B —
FUEP RS TR AR, (RIS BE A - B
B e R R RE T, i (R BRI
) o (BR) [E B B 15 B Al A 22 T B
%% B 2 TR 54E9 H B ERk,
R S DR L

Assistant Professor: GODA, Naokazu, PhD
1998 Completed the doctoral course in Kyoto University. 1998-2003 ATR.
2003 Assistant Professor, NIPS.
Speciality: Visual Psychophysics
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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
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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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Postdoctoral Fellow: YASUDA, Masaharu, PhD
2003 Completed the master couorse in Yamaguchi University. 2007
Received Ph.D. from The Graduate University for Advanced Studies. 2007
Postdoctoral Fellow, NIPS.
Speciality: Neurophysiology

WER MO D)
i P DR BT A2 K220, SR BT JE B R
LR BEALITIR Y, SR 1 94E5 A
o B,
AA Lo %=t
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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— Categorization task
a — Discrimination task
-~ Fixation task

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

psychophysical experiments are conducted in this laboratory.
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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
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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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Climbing fiber
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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




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 tottering (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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Professor (concurrent, NIPS):

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

HIGASHIJIMA, Shin-ichi, PhD
1989 Graduated from University of Tokyo, Faculty of Science. 1994
Completed the doctoral course in Science, University of Tokyo. 1994
Research Associate, National Institute for Basic Biology. 1996 PREST
Researcher. 1998 Research Scientist, State University of New York at
Stony Brook. 2003 Associate Professor, NIPS.
Speciality: Developmental Neurobiology, Neurophysiology
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Assistant Professor (NIPS): KUKITA, Fumio, PhD
1971 Graduated from the University of Tokyo, Faculty of Science. 1976
Completed the doctoral course in physics at the University of Tokyo, 1977
Research Associate, NIPS.
Speciality: Biophysics and Molecular Physiology
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Assistant Professor (NIPS): IWASAKI, Hirohide, PhD
1994 Graduated from Tokyo Institute of Technology, Department of
Bioscience and Biotechno074-075-1102logy. 2001 Completed the doctoral
course in Medical Science, University of Tokyo. 2001 Special Postdoctral
Fellow,The Institute of Physical and Chemical Research(RIKEN). 2002
Research Associate,NIPS.

Speciality: Developmental Neurobiology
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Postdoctoral Fellow: KIMURA, Yukiko, PhD
1999 Graduated from Saitama University. 2004 Completed the doctoral
course in biological sciences, the University of Tokyo. 2004 Research
fellow, NIPS. 2007 JSPS Postdoctral Research Fellow.
Speciality: Developmental Biology
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Postdoctoral Fellow(NIPS): NISHINO, Atsuo, PhD
1997 Graduated from University of Tokyo, Faculty of Science. 2001 Left
the doctor course in Graduate School of Science, Kyoto University. 2001
Research Associate, Graduate School of Frontier Sciences, University of
Tokyo. 2004-2007 JSPS Postdoctral Research Fellow. 2007 Research
fellow, NIPS.
Speciality: Invertebrate Zoology
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Postdoctoral Fellow(NIPS): MURATA, Yoshimichi, PhD
1996 Graduated from Meiji Pharmaceutical University, Faculty of
Pharmacy. 2002 Completed the doctoral course in in Medical Science at
Tokyo Medical and Dental University. 2002 Research fellow, NIPS, 2004-
2007 JSPS Research fellow.

Speciality: Ion channel biophysics
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Postdoctoral Fellow: KUROKAWA, Tatsuki, PhD
2000 Graduated from Kyushu Institute of Technology.
2005 Completed the doctoral course in computer sciences, Kyushu
Institute of Technology. 2005 Research fellow.
Speciality: Biochemistry

WHER KM & R
(EBRAREIERT LD HiTA)

RIS PNG D=2 2 N A VN S ST
FHET, B, PR 712 A 0D,
B R R

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

Speciality: Molecular Neurobiology
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Postdoctoral Fellow (NIPS): SASAKI, Mari, PhD
2001 Graduated from Osaka University. 2006 Completed the doctoral
course in Life sciences. The Graduate University for Advanced Science.
2006 Research fellow, NIPS.
Speciality: Physiology, Molecular biology
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Postdoctoral Fellow (NIPS): HOSSAIN, Mohammad, I, PhD
1992 Graduated from Jahangirnagar University. 2001, Completed the
M.Phil course from Bangladesh University of Engineering & Technology
(BUET). 2006 Completed the doctoral course in Life sciences. The
Graduate University for Advanced Science. 2006 Research fellow, NIPS.
Specialty: 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

what kind of biological context this protein is involved. We

have recently identified another voltage sensor domain protein,
VSOP, that lacks cytoplasmic region. Surprisingly, this protein
exhibits voltage-gated proton channel activities when expressed
heterologously. This channel is abundantly expressed in blood
cells such as macrophage and 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
neurons. Using the zebrafish preparation, we have been
examining the electrophysiological and morphological properties
of neurons specified by individual or sets of transcription factors.

4. Understanding biophysical basis of the voltage sensor

Mechanisms of voltage sensor operation are being studied in

perfused squid giant axons.
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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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A family of “voltage-sensor domain proteins”

Ci-VSP and VSOP belong to the voltage-sensor domain proteins. These
lack pore domain and voltage-sensor domain operates by itself either by a
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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Studies with zebrafish as a model system to understand molecular
mechanisms underlying development of neuronal wiring and
neurophysiology of locomotion.

In the transgenic zebrafish, a class of inteneurons are easily identified by
fluorescence of GFP in live animals. The upper panel is an image using a
regular fluorescent micoscope. The bottom panel is an image by a confocal

microscopy.
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Viscosity slows gating of voltage-gated sodium channels in squid
giant axon.

Sodium currents and gating currents are both measured from perfused
squid giant axons under voltage clamp.
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Professor: KAKIGI, Ryusuke, MD, PhD
1978 Graduated from Kyusyu University, Faculty of Medicine. 1981 Clinical
Associate, Department of Internal Medicine, Saga Medical School. 1983-1985
Research Fellow, The National Hospital for Nervous Diseases, University of
London. 1992 Assistant Professor, Department of Internal Medicine Saga
Medical School. 1993 Professor, NIPS.
Speciality: Neurophysiology
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Associate Professor: KANEOKE, Yoshiki, MD, PhD
1984 Graduated from Nagoya University, Faculty of Medicine. 1992
Completed the doctoral course in Neurology, Nagoya University, 1992-1995
Research Fellow & Assistant Professor, Department of Neurology, Emory
University, U.S.A. 1995 Associate Professor, NIPS.
Speciality: Neurology, Neurophysiology
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Assistant Professor: INUI, Koji, MD, PhD
1989 Graduated from Saga Medical School, Faculty of Medicine.
1994 Completed the doctoral course in Psychiatry, Mie University.
1994 Assistant Professor, Department of Psychiatry, Mie Univertsity.
2000 Research fellow, 2001 Research Associate, NIPS.
Speciality: Neurophysiology, Psychiatry
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Assistant Professor:  WATANABE, Shoko, MD, PhD
1992 Graduated from Saga Medical School. 1999 Completed the doctoral
course in Life Science, the Graduate University for Advanced Studies.
1999 Research Associate, NIPS.
Speciality: Neurophysiology, Neurology
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JST Postdoctoral Fellow: MIKI, Kensaku, MD, PhD

2000 Graduated form Hamamatsu university school of medicine, 2004
Completed doctoral course in Life Science, the Graduate University of
Advanced Studies. 2004 JSPS Research Fellow. 2004 JSF Research Fellow.
Speciality: Neurophysiology
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Research Fellow: WASAKA, Toshiaki, PhD
1997 Graduated from Faculty of Integrated Arts and Sciences, The
University of Tokushima, 1999 Graduated from Master course in Human
and Natural Environment Sciences, The University of Tokushima, 2004
Graduated from Doctoral course in Health and Sports Sciences, University
of Tsukuba, 2004 Research Fellow, NIPS.
Speciality: Exercise physiology, Neurophysilogy
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JSPS Postdoctoral Fellow: 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.
Speciality: Social preventive medicine, Cognitive psychology, Clinical
psychology
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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
Literature. 2004 Completed the master course in Psychology, Aichi
Syukutoku University. 2007 Completed the doctoral course in Life
Science, the Graduate University for Advanced Studies.

Speciality: Neurophysiology, Developmental Psychology
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Postdoctoral Fellow: MOCHIZUKI, Hideki, PhD
2004 Completed the doctoral course in Tohoku University Graduate School
of Medicine. 2004-2007 Postdoctral Fellow, Institute of Neuroscience
NCNP. 2007- JFNM Research resident.
Specialty: Neurophysiology, Neuropharmacology
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JSPS Postdoctoral Fellow: AKATSUKA, Kosuke, PhD

2002 Graduated from Kagoshima University, Faculty of Education.
2004 Completed the master course in Education, Kagoshima University.
2007 Completed the doctoral course in Life Science, the Graduate
University for Advanced Studies. 2007- JSPS Research Fellow.
Speciality: Neurophysiology, Exercise Physiology
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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

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
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K1 [ELEKTA-Neuromag #t&! 306 Fv> 4L ixiiisstBIEE ]
306-channel helmet-shaped MEG recording system (ELEKTA-
Neuromag, Finland)

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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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,
New York University, Faculty of Medicine. 1991 Associate Professor, NIPS.
1995 Director, Tokyo Metropolitan Institute for Neuroscience. 2002 Professor,
NIPS.
Speciality: Neurophysiology
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Assistant Professor: HATANAKA, Nobuhiko, DDS, PhD
1996 Graduated from Ohu University, Faculty of Dentistry. 1996 Resident
at Ohu University Hospital. 1997 Research Associate, Ohu University,
Faculty of Dentistry. 1998 Research Fellow, Tokyo Metropolitan Institute
for Neuroscience. 2003 Assistant Professor, NIPS.

Speciality: Neurophysiology, Neuroanatomy
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Assistant Professor: TACHIBANA, Yoshihisa, DDS, PhD
1999 Graduated from Osaka University, Faculty of Dentistry. 2003
Completed the doctoral course in Dental Sciences, Graduate School of
Osaka University. 2003 Research Fellow, NIPS. 2003 Assistant Professor,
NIPS.

Speciality: Neurophysiology
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Assistant Professor: CHIKEN, Satomi, PhD

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

Speciality: Neurophysiology, Neurobiology
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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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Research works

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,

hyperdirect direct pathway
and indirect
pathways

GPi/SNr

I excitation

Th

inhibit other
motor programs

selected motor program

akinesia

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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Professor: KAWATO, Mitsuo, PhD

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

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

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

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

(3)Interpretation of massive neurobiological data requires solid
computational frameworks. For neuroscience, we develop
computational models and software tools for estimating signal

sources from MEG data.
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Stiffness elongated in an unstable direction
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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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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: KASUGAI, Yu, PhD
2006 Graduated from School of Life Science, the Graduate University for
Advanced Studies. 2006 Postdoctoral Fellow at NIPS.
Speciality: Neuroanatomy
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Postdoctoral Fellow: TARUSAWA, Etsuko, PhD
2006 Graduated from School of Life Science, the Graduate University for
Advanced Studies. 2006 Postdoctoral Fellow at NIPS.
Speciality: Neuroanatomy
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Postdoctoral Fellow: 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
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Fig.1 Co-localization of AMPA-type (5nm gold particles) and GluRd2
(10nm gold particles) glutamate receptors in the cerebellum
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Fig.3 Presynaptic inhibition of GABA release in basal
ganglia synapses by dopamine

neurotransmitters. It has been shown that ectopic release of
synaptic vesicles occurs from presynaptic terminals directly facing
the surrounding glial cells in the cerebellum (Fig.4). Preliminary
data of two-photon imaging show that such form of neural-glial
communication may mediate rapid remodeling of the
microenvironment. We will analyze how the glial encasement of
synaptic structures affects synaptic transmission using combinations

of electrophysiological and EM methods.
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Fig.2 Asymmetrical allocation of NMDA receptors in the
hippocampus
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Fig.4 Simultaneous recording of Ca increase and current response
to synaptic stimuli in glial cells
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Professor: KAWAGUCHI, Yasuo, MD, PhD
1980 Graduated from the University of Tokyo, Faculty of Medicine. 1984
Research Associate, NIPS. 1985 Completed the doctoral course at the University
of Tokyo.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: OTSUKA, Takeshi, PhD

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

Speciality: Neuroscience
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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
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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Research works

The neocortex is composed of many functionally-differentiated
areas to support the complex activities such as perception,
movement and thinking. To understand the function of the cortex,
the knowledge of the internal structure of a functional unit in each
area is necessary, but not well elucidated yet. Although several
types of neurons are involved in the cortical function, the way of
information processing in each type of cells and the connection
rules among them have not been well understood. Different types
of neurons release different chemical substances. How each
substance affects the activity of local circuits also need to be

understood.
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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.
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Summary of phasic actions of ACh on neocortical neurons. 4bove, 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 VGLUT1-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.
Speciality: Functional neuroimaging
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Associate Professor: SUGIURA, Motoaki, MD, PhD

1996 Graduated from Tohoku University School of Medicine. 2000
Completed the doctoral course in Medical Sciences, Tohoku University.
2000 Research Fellow, 2001 Assistant Professor, Tohoku University.
2002-04, Gastwissenschaftler, Institut fiir Medizin, Forschungszentrum
Jilich (Postdoctoral Fellowship for Research Abroad, JSPS). 2004
Associate Professor, Miyagi University of Education. 2006 Associate
Professor, NIPS.

Speciality: 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.
Speciality: Cognitive Brain Science
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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: SAITO, Daisuke, PhD
1996 Graduated from Faculty of Integrated Arts and Sciences, Tokushima
University. 1998 Completed the master course in Human and Natural
Enviroment Sciences,Tokushima University. 2003 Completed the doctoral
course in Medical Sciences, Tokushima University. 2002 Fellow, NIPS. 2005,
JST Research Fellow.
Speciality: Functional neuroimaging
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Postdoctoral Fellow: 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.
Speciality: Neuroscience, Psychophysiology
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Postdoctral 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.
Speciality: 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.
Speciality: Neuroscience
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Research works

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

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

By # & B OE %
SRR, HUR KRR
B AR, R, BEERR
SIS Sast BN U= 2
g (R HEE) P28 3048 B A8 CERLG
16 A BB,

B, R,

Assistant Professor:  YOSHIDA, Masatoshi, PhD
1992 Graduated from University of Tokyo, Department of Pharmaceutical
Sciences.1996 Predoctoral Fellow at NIPS and University of Tokyo. 2003
Obtained PhD from University of Tokyo. 2003 Postdoctoral Fellow at
University of Tokyo. 2003 Research Associate, NIPS.
Speciality: Cognitive Neuroscience and Neurophysiology
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Assistant Professor: KANEDA, Katsuyuki, PhD
1994 Graduated from Kyoto University, Department of Pharmaceutical
Sciences. 1999 Completed the doctoral course in Graduate School of
Pharmaceutical Sciences, Kyoto University. 1999 Postdoctoral Fellow in
Tokyo Metropolitan Institute for Neuroscience. 2003 Postdoctoral Fellow in
University of Tennessee. 2005 Research Associate, NIPS.
Specialty: Neurophysiology and Neuropharmacology
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Postdoctoral Fellow: NISHIMURA, Yukio, PhD
1995 Graduated from Nihon University, Faculty of Science. 2003
Completed the doctoral course in University of Chiba, Faculty of Humanity
and Medicine. 2003 Postdoctral Fellow, NIPS.
Speciality: Neuroscience
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Postdoctoral Fellow: SAKATANI, Tomoya, PhD
1997 Graduated from the University of Tokyo, Faculty of Science. 2004
Obtained PhD from the Graduate University for Advanced Studies
(SOKENDALI). 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: 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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Research works

We are investigating the neural systems controlling saccadic eye
movements and grasping hand movements. We analyze the
structure of local circuits and large-scaled networks involved in

these motor systems and neural coding of behavioral parameters




in these systems. We are also interested in plastic compensatory
mechanism following lesion of related structures as detailed
below;
1. Saccadic eye movements
Saccades are rapid eye movements that we execute to capture a
visual target in space. Reaction times, trajectories and endpoints of
saccades are strongly influenced by attentional state. We
investigate the modulatory mechanism of the saccade generator
circuits by cognitive functions such as attention by combining
multidisciplinary approaches as summarized below. Especially our
interest is focused on the superior colliculus (SC), a midbrain
structure that plays a key role in generation of saccades.

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

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

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

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

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

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

developed in primates. It has been supposed that individual

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

This result indicates that the indirect cortico- motoneuronal

pathways can compensate the performance of precision grip to a

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

rehabilitation. Furthermore, we think that such compensatory
process is not caused simply by the plastic mechanism in the

spinal cord but also would involve plastic change in the large-

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

microarray and in situ hybridization.

(AR FHLANILTOREERBIBGEROMEREDHA( ~
B E)EREREH G 7R 8) DFEDOEY(FR) LEHRTH
DK R E DEENEINERAL (R EHF DR . A A D—
REHF, TEHAICITRA—RESFEMAOESHEFDOEH
AEMT 5.

Figure. 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 (I 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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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 rhythm. 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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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.

Nutritional signals}

Hypothalamus
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Sympathetic
nerve
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HITHIHE T B EICK - TEEBIFEERESIER . AMPK JEHE(C
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REERICBRETH S,

Leptin controls body energy metabolism by reciprocally regulating
AMP kinase 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.
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TEHEH o 2AMPK ZiEHILT 5, ¢ 2AMPK D55 B2 HEiHTa
=ybEEHD AMPK [F#%IZFITLT PPARa DB FRRZRHE,
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Ta=ybEHD @ 2AMPK [Z#IFBE B EY, ACC (acetyl-CoA
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LERET 5,

Regulatory role of AMPK in fatty acid oxidation in skeletal muscle
Leptin, adiponectin and o-adrenergic agonist activate a2AMPK in
skeletal muscle via AMPKK. Activated 02AMPK containing the (2
subunit rapidly translocates the nucleus, where it induces PPAR o gene
transcription. In contrast, ®2AMPK containing the B1 subunit is retained
in the cytoplasm, where it phosphorylates acetyl-CoA carboxylase (ACC)
and thereby stimulates fatty acid oxidation.
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TERMGERZSIEREIT,

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.
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Research works

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

(1) Learning of male pheromonal signals by female mice

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

(2) Olfactory learning in young rats

Rats are altricial and pups are confined to the nest environment

with the main sensory input mediated by the olfactory and




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

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

investigating the cellular mechanism for OT-induced LTP.
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Figure 1. Major synaptic interconnection in the AOB and a cellular
mechanism for pheromonal memory formation
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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 Sum 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.




EF4EYF AiEE T E FIEME (H-1250M & ERMMEEE 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: 3jm. Scale bar: 2 pm.
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Research Associate, NIPS. 1994 Research Associate, Kyoto University.
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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/no-go task with asymmetrical reinforcement (GONOGO). Arrows and
numbers indicate the order in which they were taken. Although the activity
fluctuates, a statistical analysis across repetitive measurements can extract the
significant activity changes (Figures 2, 3, and 4)
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Research works

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

SELF vs. VISUAL

B2 SELF BEDEE(TERILY S5
Figure 2. Regions activated in SELF task.

GONOGO vs. VISUAL

E3 GONOGO REMDE=TEMILT HMHEE
Figure 3. Regions activated in GONOGO task.

H4 FEZ 1 BICHELRELTOSEMEE TR T HEE
REOEBEFEERTHY, OIRIDFREFBFEL TS ARES
"Hod.

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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Layer IV

B1. £EFTVSIYHVROKIMNRED EYFP IR D 3 RuUBHEE, R4 DOHFICHFEL n vivo” 2 ETFEREEZIEHATRLEN
DDV EDTH D TDEBNTIFMEZEE T EFRBOMMLHEEOMECERNERET S LEMREET D, NIRBREENL-FE, ZEMH
DMEREERASCEACKRE NS 0.9mm UL DFEDOEBEINIRGTE, £ELXNEELAZARELTS. BREFE-HIREOERHRE).
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 a living brain. EYFP fluorescence can be detected from deeper layers than 0.9 mm beneath the surface in an anaesthetized mouse. 3D-
reconstruction of individual neural cells spreading in the layers I-V is available without any degradation of the spatial resolution of sub-micron.
(Collaborative research with Prof. J. Nabekura)




Research works

i) Two-photon Microscopy Imaging Group

In order to support international or domestic collaborative
researches, we have developed the most advanced “two-photon
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”.
We explore two-photon microscopy by incorporation of molecular
biology, patch-clamp, photo-activated probes, and non-linear optics
techniques. The final goal is to reveal “missing-links” underlying
between molecular, cellular, and physiological functions of human
bodies (Figs. 1- 3).
ii) Computer & Network Group

Computing and network support are indispensable for research
activity. In this section, we have a HP ES45 system for data
analyses and simulation and two technical staffs support high-speed
and reliable network and peripheral device for in-house information
service, high-quality digital color printing, etc. Technological
developments for the best use of these facilities are also underway
(Figs. 4, 5).
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Figure 2. Multi-photon excitation process. By using near infrared femto-
second laser, multi-photon excitation of molecules can be elicited by
simultaneous absorption of photons (A) at the focal point of an objective
lens (B). Two-photon excitation imaging (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 of a nanometer order
(Nature Cell. Biol., 3: 253, 2001, Science, 297:1349, 2002).
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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 as used commonly for physiological
secretions in a wide variety of cells and organs (Nature Cell. Biol., 3:253,
2001, EMBO J, 25:673, 2006).
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Figure 4. Computer System for Data Analysis in Physiology
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Figure 5. Network servers
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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.

FYMIE T B ETE TP
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 Ist NT embryos and enucleated zygotes are fused
by a DC pulse (2nd NT).
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Fig.2 Intracytoplasmic sperm injection in rats
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Production of fertilized rat oocytes by intracytoplasmic sperm injection
(ICSI); A single fishhook-shaped sperm head is microinjected into ovulated
and denuded oocytes with the aid of Piezo-micromanipulators.
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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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Research works

The section of behavior patterns has been established on 1 April,
2007. We are preparing for the selection of the visiting professor.
Dr. T. Kimura (the associate professor of Center for Experimental
Animals) serves concurrently as the associate professor of this
section. In the current year, we are getting ready for various

behavior examinations using mice and rats.
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Section of Evaluation and Collaboration
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IMOTO, Keiji, MD, PhD

Professor:
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 :

MURAKAMI, Masataka, MB, M.D.

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

Speciality: Physiology of exocrine glands, Energy metabolism and transport
of electrolyte and water, Paracellular Transport
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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 bureau was opened in 2007 for the purpose of more
efficient evaluation processes. The bureau also takes care of inter-
institutional events.
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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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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 NBR Promotion
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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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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.

* 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.




TECHNICAL DIVISION
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Outline

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

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

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

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

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

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

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

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

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




B8 B ( Personnel directory )
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Head
OBA Akio

mE Mg
TAZ MR SRR AT IE
Section Chief
[CHIKAWA Osamu
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Section Chief
OKAWARA Hiroshi
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Unit Chief

OHARA Masahiro
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KRR B HEEERA TR IR TR
Unit Chief

ITO Yoshikuni
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Unit Chief

[TO Akimitsu
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Unit Chief

NAGATA Osamu

®E WOZE
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Unit Chief
YAMAGUCHI Noboru
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BT MR
Unit Chief
MAEBASHI Hiroshi

®E MNE B2
T EdfR

Unit Chief

KATO Katsumi
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Assistant Unit Chief
TOGAWA Morio
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Assistant Unit Chief
SAZI Toshiyuki

%8 BRES
PFEEHAR R
Staff

TAKAGI Masahiro

%8 AR RE

S FEBEFRREMR
Staff

YAMAMOTO Tomomi
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Staff

YAMADA Gen
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Staff

KAMIYA Emi
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Staff

TAKAHASHI Naoki
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Staff

FUKUTA Naomi
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Staff

SANBO Makoto

®B BAREE
ERIERARREIFR
Staff

ISHIHARA Hiromi

%8 ME RT
Staff
TAKESHIMA Yasuyuki
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FEEHPHRRE;MHR
Staff

MORI Masahiro
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SOEEEPHMERBI;MER
Staff

SAITO Kumiko

%8 HREH
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Staff

YOSHITOMO Miki

% 8 S+ {HER
Rt RE ST R 1%
Staff

YOSHIMURA Nobuaki

%8 1EBXE
Rk RE ST R 1%
Staff

SATO Shigeki
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Rt RERTRI BT AR
Staff

MURATA Yasuhisa
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BB AR
Staff

HIROE Takeshi

% 8 ZEHXETF
BRI

Staff

KUBOTA Mitsuko

R 8 /Nt FF
BMEEBREITR
Staff

KOIKE Takako
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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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Electron Microscopy Room

Fine structures of tissues, cells or macromolecules can be studied using

laser scanning microscopy, and both transmission and scanning electron

HEQERYL—V—BMR(EFEMER)

microscopy in this room. We also provide instruments for picture processing . . . . . .
Laser scanning microscope with three-dimensional reconstruction
of the observed images. (Electron microscopy room)
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Instrument Design Room

Custom-designed equipments, which are not commercially available, can
be constructed in this room. The machine shop is equipped with various

types of machines such as milling machines and drill presses. The electronic

shop is equipped with various types of test instruments used for
construction and measurement calibration of electronic devices. n — o
KRR DORRIRS (B RHAER)
Machine shop for construction of medical and biological apparatuses
(Instrument design room)
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NIBB center for analytical instruments

About 70 kinds of analytical equipments (biological, physical, chemical
and optical) are available. The center serves for amino acid sequence
analysis, chemical syntheses of peptides and mass spectrometric analysis to
support researchers in two institutes. EENFEE (5 HTE)
Mass Spectrometry system for biological specimen
(NIBB center for analytical instruments)
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OKAZAKI RESEARCH FACILITIES (NIPS)

RBHEENMA (IR 52—
OKAZAKI INSTITUTE FOR INTEGRATIVE BIOSCIENCE

R I A IR R TR fR i (#ifE 5ME)
Department of Development, Differentiation and Regeneration
(Division of Developmental Neurophysiology)

HRERY A R RTARRE (/R ER)
Department of Strategic Methodology
(Division of Nano-Structure Physiology)

A amIRIETTR R (M £R)
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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Research works
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The Center for Experimental Animals was established in 1980 for
communal use by both the National Institute for Physiological
Sciences and the National Institute for Basic Biology. The facility
consists of the terrestrial animal section and the aquatic animal
section, where about 30 species including rat, mouse, rabbit tortoise,
frog, echini, asteroids are kept and supplied for experimentation.

For the highly reproducible experiments, it is important to use well-
characterized and quality-proofed animals. For this purpose, it is
necessary to provide air condition, care for animal health, and
prevention of infectious diseases. Surgical rooms and experimental
rooms are provided in the terrestrial animal section. In addition, an
annex (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 animal
facility building was built in the new campus in Area E.

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

embryos.

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

1. The development of animal models in dermatology and plastic

surgery.
We investigate melanocytes in the epidermis and/or dermis of
hairless animals and Japanese monkeys. In addition, we study
wound healing in the skin of these laboratory animals.

. Establishment of the tumor cell bank in companion animals.

. Clinocopathological study on obesity in companion animals.

. The study on pregnancy toxemia in guinea pigs.

wn AW

. Development of new technology on the care and management of

laboratory animals.
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Research works
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Assistant Professor (concurrent, NIPS):

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

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

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

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

Super computers and their program libraries in the Research

Center for Computational Science are used in this research.

B FIU—FIUEEFORENETIL
Figure. The structure of thymine - thymine marker complex.
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National Institutes of Natural Sciences
Okazaki Conference Center, Okazaki, Japan

Monday, July 24
Opening Remarks ~ Yumiko Yoshimura
Session 1: Physiological network connectivity in hippocampal microcircuitry

1.

Yuji Ikegaya (Univ. of Tokyo, Tokyo)
Spontaneous activity and ongoing plasticity of CA3 recurrent networks
Adi Cymerblit and Yitzhak Schiller (Technion, Israel)

Network dynamics during the development and maintenance of seizures in pilocarpine and picrotoxin treated rats

Session 2: Anatomical network connectivity in hippocampal microcircuitry

3.

Ryuichi Shigemoto (NIPS, Okazaki)

Asymmetrical organization of glutamate receptors in left and right hippocampal synapses

Shozo Jinno, Thomas Klausberger, Laszlo F. Marton, Yannis Dalezios, Pablo Fuentealba, Wai Yee Suen, Eric A. Bushong, Darrell
Henze, Gyorgy Buzsaki and Peter Somogyi (Oxford Univ., UK: Hungarian University of Transylvania, Hungary: University of Crete,
Greece: Institute of Applied and Computational Mathematics. Greece: The State University of New Jersey, USA)

Novel long-range GABAergic projections in the hippocampal formation and beyond

Session 3: Network connectivity in cortical microcircuitry

5.

Gaébor Tamas, Janos Szabadics, Szabolcs Olah, Gergely Komlosi, Pal Barzo, Gabor Molnar (Univ. of Seged, Hungary)
Single spike triggered event sequences in networks of the human cerebral cortex in vitro

Yasuo Kawaguchi (NIPS, Okazaki)

Layer V pyramidal cell diversity and their synaptic connections

Tuesday, July 25
Session 4: Plasticity in the visual cortex

7.

Yumiko Yoshimura (Nagoya Univ., Nagoya)

Functional roles of T-type Ca®* channels in visual cortical plasticity
Takao K Hensch (RIKEN-BSI, Wako)

GABA circuit control of critical period plasticity in visual cortex

Session 5: Microcircuitry in vivo

9.

10.

Victoria M Puig, Mika Ushimaru, Yoshiyuki Kubota, Akiya Watakabe, Tetsuo Yamamori, Yuchio Yanagawa, Yasuo Kawaguchi
(NIPS & NIBB, Okazaki, Gunma Univ., MIT, USA)

Cortico-striatal, cortico-raphe and fast-spiking cell activity in the rat frontal cortex during cortical oscillations in vivo: modulation by
serotonin

Ichiro Fujita (Osaka Univ., Osaka)

Functional and Anatomical Architecture of the Inferior Temporal Cortex

Session 6: Microcircuitry of inhibitory neurons

11.

12.

Edward Callaway, Takuma Mori, Xiangmin Xu, lan Wickersham, and David Lyon (Salk Inst, USA)
Unraveling cell type and fine-scale specificity of cortical connections
Yukio Komatsu (Nagoya Univ., Nagoya)

A new form of inhibitory synaptic actions between nearby pyramidal neurons in visual cortex




13.  Fumitaka Kimura (Osaka Univ., Osaka)
Cholinergic control of cortical network and thalamocortical transmission

Wednesday, July 26
Session 7: Anatomical aspects of cortical microcircuitry
14. Kathleen Rockland (RIKEN-BSI, Wako)
Cortical projection neurons: phenotypes and input maps
15. Takaichi Fukuda (Kyushu Univ, Fukuoka)
Dendritic network of cortical interneurons linked by gap junctions

Session 8: Synaptic integration along dendrite
16. Jackie Schiller (Technion, israel)
Synaptic integration and plasticity within non-linear dendritic subunits

Session 9: New aspects in cortical microcircuitry analysis

17.  Yoshiyuki Kubota, Fuyuki Karube, Yasuo Kawaguchi (NIPS, Okazaki)
Dendritic dimensions of cortical GABAergic nonpyramidal cells

18. Sacha B Nelson (Brandeis Univ., USA)
Physiological Genomics of Cortical Circuits in Health and Disease

Closing Remarks  Yoshiyuki Kubota

Poster
Poster |  Anatomical and Physiological Analysis of Local Circuits in Neocortex

P-1. Quantification of excitatory and inhibitory synapses onto parvalbumin- and calretinin-positive GABAergic neurons in the rat
cerebral cortex.
Akio Sekigawa, Yoshiyuki Kubota, Yasuo Kawaguchi
Div. Cerebral Circuitry, NIPS, Okazaki, Dept. Physiol. Sci. Grad. Univ. Advanced Studies, Okazaki
P-2. Cortical interneuron organization analysis by in vivo Venus labeling of GABAergic cells in BAC transgenic rats
Yasuharu Hirai'?, Masakazu Uematsu®®, Satoe Ebihara’, Kuniya Abe*, Sachiko Yosida’, Megumi Kato?, Masumi Hirabayashi’,
Yuchio Yanagawa®® and Yasuo Kawaguchi'~
'Grad. Univ. Advanced Studies, Okazaki, Japan, *NIPS, Okazaki, Japan, *Toyohashi Univ. Tech., Toyohashi, Japan, ‘RIKEN,
Tsukuba, Japan, *Gunma Univ., Gunma, Japan, *SORST
P-3. Regional, cell type, and layer-specific differences in cholinergic inhibition of neocortical neurons
Allan T. Gulledge'?, Susannah Park?, Greg J. Stuart’ & Yasuo Kawaguchi',
'Division of Cerebral Circuitry, National Institute for Physiological Sciences, Okazaki, Japan, 2Divison of Neuroscience, JCSMR,
Australian National University, Canberra, Australia
P-4. Laminar sources of synaptic input to layer 1 neurons in rat visual cortex
Takuma Mori, Edward M. Callaway
Systems Neurobiology Laboratories, Salk Inst., La Jolla, CA, USA
P-5. Fluorescence activated cell sorting and expression-profiling of parvalbumin-positive GABAergic neocortical interneurons from
mouse barrel cortex.
Ethan M. Goldberg, Hyo-Young Jeong, and Bernardo Rudy.
NYU School of Medicine, Department of Physiology & Neuroscience, New York, U.S.A.
P-6. How is v frequency rhythmic firing of neocortical regular spiking neurons shaped by recurrent inputs?
Kenji Morita', Rita Kalra, Kazuyuki Aihara’, and Hugh P. C. Robinson?
'RIKEN Brain Science Institute, “Department of Physiology, Development, and Neuroscience, University of Cambridge, *Institute
of Industrial Science, University of Tokyo, and ERATO, JST
P-7.  Multisite recordings on the signal propagation pattern in local circuit of the visual cortex
Makoto Osanai, Yusuke Takeno, Ryousuke Hasui, Tetsuya Yagi
Graduate School of Engineering, Osaka University
P-8. Synaptic connection patterns between pyramidal cell subtypes in layer V of rat frontal cortex




Mieko Morishima, Yasuo Kawaguchi
Division of Cerebral Circuitry, National Institute for Physiological Sciences

P-9. Target-dependent diversity of intrinsic membrane properties in rat frontal Layer 5 pyramidal cells
Takeshi Otsuka, Mieko Morishima, and Yasuo Kawaguchi
Div. Cerebral Circuitry & Structure, NIPS, Okazaki
P-10. A distinctive layer 5 pyramidal neuron in monkey association cortex, morphologically identified by EGFP — adenovirus infection
Marie Wintzer, Kathleen S. Rockland
Lab for Cortical Organization and Systematics, RIKEN BSI, Wako, Japan
P-11. Classification of layer 6 neurons by in situ hybridization
Akiya Watakabe', Noritaka Ichinohe?, Sonoko Ohsawa', Tsutomu Hashikawa®, Kathleen S. Rockland?®, and Tetsuo Yamamori'
'Div of Brain Biol., National Institute for Basic Biology, *Lab for Cortical Organization and Systematics, RIKEN BSI, *Lab for
Neural Architecture, RIKEN BSI
Poster Il  Physiological Analysis in vivo
P-12. Burst spikes encode multiple quantities in a time-compressive manner
Toshiyuki Ishii'?, Tomonori Manabe' and Toshihiko Hosoya'
'RIKEN Brain Science Institute, “Toho University
P-13. Direction selectivity and arrangement of neurons in single barrel columns in the rat somatosensory cortex examined with in vivo
two-photon calcium imaging
Koji Ikezoe, *Yoshiya Mori, **Kazuo Kitamura, >**Hiroshi Tamura, >*Ichiro Fujita
'Grad. Sch. Engineering Science, 2Grad. Sch. Frontier Biosciences, *Grad. Sch. Medicine, Osaka University, Osaka, Japan,
*CREST, JST, Saitama, Japan
P-14. Spatiotemporal dynamics of surround suppression in cat V1: spatial-frequency dependency
Ayako Ishikawa, Satoshi Shimegi, Hiroyuki Kida, Hiroshi Sakamoto, Hiromichi Sato
Grad. Sch. Front. Biosci. & Grad. Sch. Med., Osaka Univ., Japan
P-15. Spatiotemporal dynamics of surround suppression in cat V1: stimulus-size and orientation-contrast
Satoshi Shimegi, Hiroyuki Kida, Ayako Ishikawa, Hiroshi Sakamoto, Hiromichi Sato
Grad. Sch. Med., & Grad. Sch. Front. Biosci., Osaka Univ., Japan
P-16. Clustering of color-selective cells in macaque area V4: analysis with multiple single-unit recordings
Yasuyo Kotake, Hiroshi Morimoto, Hiroshi Tamura, Ichiro Fujita
Grad. Sch. Frontier Biosciences, Grad. Sch. Engineering Science, Osaka Univ., CREST, JST, Japan
P-17. Inter-spike interval statistics and visual stimulus discrimination capability of neurons in the monkey inferior temporal cortex
Shunta Tate, Hiroshi Tamura, Ichiro Fujita
Lab Cognitive Neurosci., Grad Sch Frontier Biosciences, Osaka University, Osaka, Japan, Japan Society for the Promotion of
Science, Tokyo, Japan
Poster Il Development and Plasticity in Neocortex
P-18. Postnatal changes in the colocalization of VGIuT1 and VGIuT2 immunoreactivities at single axon terminals of the mouse neocortex
Kouichi Nakamura'? Akiya Watakabe®, Hiroyuki Hioki!, Fumino Fujiyama!, Yasuyo Tanaka!, Tetsuo Yamamori®, Takeshi
Kaneko'?
"Department of Morphological Brain Science, Graduate School of Medicine, Kyoto University, 2CREST, JST, *Division of Brain
Biology, National Institute for Basic Biology
P-19. Activity-dependent development of interhemispheric connections in mouse visual cortex
Hidenobu Mizuno, Tomoo Hirano, Yoshiaki Tagawa
Dept. Biophys., Kyoto Univ. Grad. Sch. Sci., Kyoto, Japan; CREST, JST, Kawaguchi, Japan
P-20. Transient layer-specific zinc-positive neurons in the developing rat somatosensory cortical system

Noritaka Ichinohe, Daniel Potapov, Kathleen S Rockland




P-21.

P-22.

P-23.

Laboratory for Cortical Organization and Systematics, Brain Science Institute, RIKEN, Wako, Japan

Layer and area specific gene expression profiling in developing rat cerebral cortex

Toshio Miyashita, Marie Wintzer, *Tomokazu Konishi, Noritaka Ichinohe, Kathleen S. Rockland.

Lab. for Cortical Organization and Systematics, Brain Science Institute, RIKEN. *Faculty of Bioresource Sciences, Akita
Prefectural University

Truncated TrkB-T1 regulates the morphology of neocortical layer I astrocytes in adult rat brain slices

Koji Ohira'?, Nobuo Funatsu', Koichi J Homma®, Yoshinori Sahara', Motoharu Hayashi*, and Shun Nakamura'*

'Department of Biochemistry and Cellular Biology, National Institute of Neuroscience, National Center of Neurology and
Psychiatry, Tokyo, Japan. *Core Research for Evolutional Science and Technology (CREST), Japan Science and Technology
Agency, Saitama, Japan. *Department of Molecular Pathology, Faculty of Pharmaceutical Sciences, Teikyo University, Kanagawa,
Japan. “Department of Cellular and Molecular Biology, Primate Research Institute, Kyoto University, Aichi, Japan.

Dynamic role of inhibitory circuits in visual cortical plasticity.

Y. Yazaki-Sugiyama, K. Siu*, T. Fukai*, T. K. Hensch;

Lab for Neuronal Circuit Development, *Neural Circuit Theory, RIKEN BSI, Wako, JAPAN

Poster IV New Techniques in Cortical Microcircuitry Analysis

P-24.

P-25.

P-26.

P-27.

Efficient Gene Transduction in Neurons with Lentivirus by Improved Neuron-Specific Promoters

Hiroyuki Hioki", Hiroshi Kameda', Hisashi Nakamura!, Taro Okunomiya!, Kohei Ohira!, Kouichi Nakamura'?, Masako Kuroda',
Takahiro Furuta!, Takeshi Kaneko'*

'Department of Morphological Brain Science, Graduate School of Medicine, Kyoto University, Kyoto, Japan. *Core Research for
Evolutional Science and Technology, Japan Science and Technology Agency (CREST), Kawaguchi, Japan

Development of dendrite-targeting signals using lentivirus vectors with neuron-specific promoter

Hiroshi Kameda', Hiroyuki Hioki', Takahiro Furuta', Koji Ohira', Wakoto Matsuda', Kouichi Nakamura'?, Takeshi Kaneko'*
"Department of Morphological Brain Science, Graduate School of Medicine, Kyoto University, Kyoto, Japan, 2°CREST, JST
Golgi-like Visualization of cortical neurons by virus vectors.

Ryohei Tomioka and Kathleen S. Rockland

Lab for Cortical Organization and Systematics, RIKEN BSI

A Novel Genetic Method for Reversibly Inactivating Mammalian Neurons In Vivo

Yoshiaki Yamaguchi', Elaine M. Tan'?, Gregory D. Horwitz?, Thomas D. Albright’ and Edward M. Callaway'

'Systems Neurobiology Laboratories, *Vision Center Laboratory, The Salk Institute, La Jolla, USA, *Neurosciences Graduate

Program, UCSD, La Jolla, USA,

Poster V  Physiological Analysis in Hippocampus

P-28.

The effects of body temperature on hippocampal neural activity: control of membrane potential through TRPV4 activation
Koji Shibasaki'?, Makoto Suzuki®, Atsuko Mizuno®, Makoto Tominaga'>
'Section of Cell Signaling, Okazaki Institute for Integrative Bioscience, Department of Physiological Sciences, The Graduated

University for Advanced Studies, *Department of Pharmacology, Jichi Medical University

Poster VI Anatomical Analysis in Basal Ganglia

P-29.

P-30.

Difference in Organization of Corticostriatal and Thalamostriatal Synapses between Patch and Matrix Compartments of Rat
Neostriatum.

Fumino Fujiyama!, Tomo Unzai!, Kouichi Nakamura'?, Sakashi Nomura?, and Takeshi Kaneko'*

"Department of Morphological Brain Science, Graduate School of Medicine, Kyoto University, “Department of Physical Therapy,
School of Health Sciences, Faculty of Medicine, Kyoto University, Kyoto, JAPAN and *CREST, JST.

Axonal arborization of midbrain dopaminergic neurons: single-cell study




Wakoto Matsuda', Takahiro Furuta', Koichi Nakamura'?, Takeshi Kaneko'?
"Department of Morphological Brain Science, Graduate School of Medicine, Kyoto University? CREST

P-31. Single cell tracing of thalamostriatal projection neurons with reference to patch and matrix compartments of rat striatum
Tomo Unzai', Fumino Fujiyama', Takeshi Kaneko'?

"Department of Morphological Brain Science, Graduate School of Medicine, Kyoto University, Kyoto, Japan, 2*CREST, Japan
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Program for STENSEN |II

20 October Friday CITIZEN FORUM

Opening Lecture: Alessandro Riva (Cagliari) The work of Fabricius ab Aquapendente (Harvey's Teacher) in the light of the recently
restored Tabulae Pictae: its influence in the development of modern anatomy in Europe and in Japan.

Lute Concert: Terrell Stone (Music Conservatory of Vicenza, Italy) Lute music from the court of Francis I and Padovan lute music.

21 October Saturday SCIENCE SESSION

O. Opening of Science Session

Talk: Alessandro Riva (Cagliari) Stensen and early history of glands and exocrine secretion.

A. Diagnostics using saliva and Proteomics of Saliva

Talk: Masataka Murakami (Okazaki), Naoki Shinozuka (Sapporo) Clinical examination using saliva: Influence of fluid secretion on the
concentration of substrate in saliva: How to overcome the problem for in vivo application.

Talk: Anders Bennick (Toronto) Extraoral functions of salivary proteins.

Talk: Josie A Beeley (Glasgow) Human salivary proteins- A fascinating complex of polymorphic and polyfunctional proteins.

Poster: Tiziana Cabras (Cagliari) A proteomic study of saliva from celiac patients.

Poster: Rosanna Inzitari (Rome) Salivary acidic proline-rich proteins in preterm newborns.

Poster: Tomoya Hayashi (Nantan, Kyoto) Oxidative modification of serum albumin via paracellular route of rat submandibular gland.

Poster: Marco Piludu (Cagliari) A preliminary study on salivary protein expression in diabetic patients.

Poster: Naoki Shinozuka (Sapporo) Clinical examination using saliva: an in vivo application to human adults.

Talk: Massimo Castagnola (Rome) How the technique works and how the researcher can take a profit from the MS strategies.

Talk: Francisco ML Amado (Aveiro) Salivary glands and saliva composition: a proteomic approach.

Talk: Irene Messana (Cagliari) Salivary peptides as potential substrates of type2 transglutaminase.

Talk: Massimo Castagnola (Rome) Pre-secretory Post-translational modifications common to different families of human salivary proteins.

Talk: Chenjuan Yao (Tokushima) Tissue kallikrein mK13 is a candidate of the processing enzyme for pro-IL-1b in the mouse

submandibular gland.

Poster: Rui Vitorino (Aveiro) Protein content comparison of mouse subamndibular and parotid salivary glands.

Poster: Chiara Fanali (Rome) Characterization of different proline-rich peptides from pig parotid glands.

Poster: Joanna Anton Monteiro, Massimo Castagnola (Rome) Tyrosine sulfation of Histatin 1. A post-translational modification specific of
submandibular glands.

Poster: Hiroko Inoue (Kita-Kyushu) Different roles of salivary mucins in viscosity and spinnbarkeit of human saliva.

Poster: Takahiro Hayasaka, Mitsutoshi Setoh (Okazaki) MALDI based Mass Imaging revealed abnormal distribution of phospholipids in

cancer.

B. Therapeutics by modulation of salivary gland

Video: Bruce Baum (Bethesda) Clinical applications of gene transfer to salivary glands.

Talk: Takayoshi Sakai (Osaka) Morphogenesis and cleft formation of salivary gland epithelia: Exploration of new functional regulators.

Poster: Naozumi Ishimaru (Tokushima) A novel role of RbAp48 for tissue-specific apoptosis in the salivary glands depending on estrogen
deficiency.

Poster: Masatake Asano (Tokyo) Ionomycin inhibit the soluble protein transport between ER and Golgi.

Poster: Wei Muxin (Nanjing) Investigation on the influences of Chinese herbs on salivary secretion in rat submandibular gland.

Poster: Hideaki Kagami (Tokyo) Possible involvement of clusterin in the regeneration process of rat submandibular gland.

Poster: Wei Muxin (Nanjing) Effect of Dan Di Qiong Yu granule on salivary gland of Sjogren syndrome mice.

Poster: Tomoko Nashida (Niigata) Relation of proteoglycan to sorting amylase into secretory granules/vesicles.

Poster: Hiromi Shimomura (Niigata) Activation of cAMP-dependent protein kinase by cGMP in the rat parotid acinar cells.

C. Neural control of salivary secretion in response to environmental change

Talk: Kiyotoshi Inenaga (Kokura) Pilocarpine induces salivary secretion and thirst in rats.

Talk: Ryuuji Matsuo (Okayama) Electrophysiological analysis of the afferent activity from the submandibular salivary gland in the rat.
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Talk: Xuefei Li (Tokushima) Effects of autonomic denervation and administration of SNI-2011 on the expression of AQPs in the rat
salivary gland.
Talk: Jorgen Ekstrém (Goteborg) Neural- and hormonal-induced protein synthesis and mitotic activity and the dependence on NO-

generation.

Poster: Kentaro Ono (Kita-Kyushu) Relationship of chewing-stimulated whole saliva flow rate and salivary gland size in humans.

Poster: Ken’ichi Ishizuka (Niigata) Cardiac-related activity in superior salivatory nucleus neurons in anaesthetized rats.

Talk: Yoshihiro Mitoh (Okayama) Electrophysiological study on the descending excitatory synaptic inputs to the superior salivatory
nucleus in the rat.

Talk: David K Ann (Los Angeles) Functions, regulation and mechanisms of action of SUMOylation in salivary cells.

Poster: Akihito Fujii (Okayama) Electrophysiological study of the inhibitory inputs from the forebrain and brainstem to the superior

salivatory nucleus in rats.

Poster: Miyuki Kobashi (Okayama) Role of the feeding center for submandibular salivary secretion during feeding behavior in the rat.
Poster: Nina Khosravani (Goteborg) The facial nerve and its influence on the parotid gland.
Poster: Hiilay Cevik Aras (G6teborg) Melatonin-evoked protein secretion from the rat parotid gland in vivo.

Poster: Hajime Ishibashi (Matsudo) Induction of general anesthesia with propofol increases salivary flow.

Poster: Minoru Matsui (Tokyo) Salivary secretion by MR3-KO mice.

22 October Sunday

D. Structural differentiation and functional expression of salivary gland

Talk: Yohki Hieda (Osaka) Regulation of epithelial tube formation in developing mouse submandibular gland.

Talk: Matthew Hoffman (Bethesda) FGF10 regulates branching morphogenesis during salivary gland development.

Talk: Tetsuya Akamatsu (Tokushima) Involvement of a subtilisin-like proprotein convertase, PACE4, in branching morphogenesis and

AQPS5 expression in the rat embryonic submandibular gland.

Poster: Kenichiro Kikuchi (Tokyo) Freeze fracture studies of tight junctions in mouse salivary glands and cultured salivary cell lines.

Poster: Masanori Kashimata (Gifu) Shared or non-overlapping intracellular signaling pathways activated by EGFR or FGFR differentially
regulate branching morphogenesis in fetal mouse submandibular glands.

Poster: Yuuichi Kadoya (Sagamihara) Cellular aspect of salivary gland branching morphogenesis.

Poster: Nunuk Purwanti (Tokushima) The expression of cellular markers of duct/acini and side population dynamics in the duct-ligated
mouse submandibular gland.

Poster: Shinya Yamamoto, Satoshi Fukumoto (Fukuoka) Role of PDGF in salivary gland morphogenesis.
Poster: Wataru Masuda (Kita-Kyushu) The change of the subcellular localization of CD38 in the rat sublingual gland during saliva

secretion.

D. Structural differentiation and functional expression of salivary gland

Talk: Arthur Hand (Farmington) Submandibular and sublingual glands in Nkx2-3 mutant mice.

Talk: Shoichi Iseki (Kanazawa) A novel mouse protein differentially regulated by androgens in the submandibular and lacrimal glands.

Talk: Kenjji Mishima (Yokohama) Identification and therapeutic potential of salivary gland side population cells.

Poster: Osamu Amano (Sakado, Saitama) Heat shock protein 27kDa (Hsp27) regulates differentiation and regeneration of acinar cells of
the rat submandibular gland.

Poster: Sachiko Matsuura (Shiojiri, Nagano) Temporary accumulation of glycogen in the epithelial cells during developmental

differentiation of the mouse submandibular gland revealed by the high-pressure freezing/freeze substitution-TEM.

Poster: Miwako Matsuki (Matsudo) Effects of actin-related drugs on exocytosis in parotid acinar cells.

Poster:_Sadamitsu Hashimoto (Chiba) Control of paracellular transport and its morphological evidence in perfused rat submandibular
gland.

Poster: Atsuko Sato (Fukuoka) Localization of G proteins in the main excretory duct of the rat submandibular gland with special reference
to the MED tuft cell and the taste bud type 11 cell.

E. Functional morphology of secretory granules

Talk: Bernard Tandler (Cleaveland) Ultrastructure of the ovine parotid gland.
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Talk: Alessandro Riva (Cagliari) A morphometric study by HRSEM of the secretory responses of human salivary glands stimulated in vitro
by various secretagogues.
Talk: Hiroshi Sugiya, Miwako Matsuki (Matsudo) Expresssion and function of aquaporin-6 in the rat salivary glands.
Talk: David Giovannucci (Toledo, Ohio) Analysis of secretory dynamics in mouse parotid acinar cells reveals multiple pathways for
secretory granule fusion.
Poster: Akane Imai (Niigata) Roles of Rab27 and its effectors in isoproterenol-induced amylase release from rat parotid acinar cells.
Poster: Matthew ] Betzenhauser (Rochester) Subtype-specific regulation of inositol (1,4,5)- trisphosphate receptors by protein kinase A
Poster: Tomomi Nemoto (Okazaki) Exocytosis and fluid secretion in exocrine glands studied by two-photon microscopy.
Poster: Akiko Shitara (Ishikari-Tobetsu) Multi-photon imaging of cellular heterogeneity in the sensitivity of Ca** responses in rat parotid
ducts.
Poster: Raffaella Isola (Cagliari) Morphological changes induced by histatins in Candida albicans: A microscopic and submicroscopic
comparison.
Poster: Hideaki Tamaki (Sagamihara) Sequential appearance of Golgi proteins during de novo formation of the Golgi apparatus in parotid
acinar cell.
Poster: Yosuke Tojyo (Ishikari-Tobetsu) Comparison of cluster formation of GFP-IP3 receptors in HSY, a human salivary cell line, and
COS-7 cells.
Poster: Konosuke Kumakura (Tokyo) Possible Involvement of Myosin-ATPase in the spatio-temporal regulation of exocytosis in adrenal

chromaffin cells.

F. Control for fluid/electrolyte transport via trans-/paracellular routes

Talk: James Melvin (Rochester) The ion and fluid secretion mechanism.

Talk: R James Turner (Bethesda) Structural and functional significance of the dimerization of the secretory Na-K-2Cl cotransporter
(NKCC1).

Talk: Jun Yamazaki (Fukuoka) Localization and function of CLCA in rat submandibular glands.

Poster: Yusuke Imai (Otsu) Bond graph expression on an epithelial transport system.

Poster: Martin C Steward (Manchester) A modular approach to computational modelling of epithelial electrolyte transport.

Poster: Varga Gabor (Budapest) Bicarbonate secretion by cultured salivary gland cells

Poster: Chikara Hirono (Hiroshima) Regulation of CI secretion by muscarinic cholinergic and adrenergic stimulation in acinar cells of rat

salivary gland.
Poster: Yoshiro Sohma (Takatsuki) Voltage-dependent transient activity of Na*/H* exchanger.

23 October Monday

F. Control for fluid/electrolyte transport via trans-/paracellular routes (continued)

Talk: A E Hill (Cambridge) A feedback control model of fluid transport in salivary gland.

Talk: Anil G Menon (Cincinnati) Evidence for interaction between transcellular and paracellular water transport pathways: signaling
between Aquaporin-5 and the tight junction complex in mouse salivary glands.

Talk: Junko Yoshigaki (Matsudo) Change of claudin expression in primary cultured parotid acinar cells.

Poster: Christine Delporte (Brussels) Impaired aquaporin-5 distribution in salivary glands from a Sjogren’s syndrome mouse model.

Poster: Mileva R Karabasil (Tokushima) Molecular and cellular analyses of mutant AQP5 which occurred naturally in Sprague-Dawley

rats.

Poster: Retsu Mitsui (Matsudo) Regulation of intercellular junctions in polarized salivary cells.
Poster: Tetsuji Nakamoto (Rochester) The use of gene disruptions and isolated, perfused glands to examine mouse submandibular

function.

Poster: Yoshiteru Seo (Mibu, Tochigi) Water permeability as measured by NMR in salivary gland cells.

G. Stimulus-Secretion Coupling for starting electrolyte transport

Talk: James W Putney Jr (Research Triangle Park) Calcium signaling mechanisms in salivary gland cells and other epithelial cells.

Talk: Akihiko Tanimura (Ishikari-Tobetsu) Monitoring IP; and Ca?* dynamics in salivary and other cell lines.

Talk: David I Yule (Rochester) Intracellular calcium signaling: mechanistic insight from analysis of distinct signals in parotid and
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pancreas.

Talk: Jason Bruce (Manchester) Regulation of the plasma membrane Ca*"-ATPase in parotid acinar cells.

Poster: Philip Poronnik (St Lucia, Queensland) Muscarinic receptor mobilization of plasma membrane Ca’’-ATPase in epithelial cells:
Role of the NHERF2 PDZ scaffold.

Poster: Jenny Ekberg (St Lucia, Queensland) Regulation of KCNQ2/3 by the ubiquitin ligase Nedd4-2.

Poster: Keitaro Satoh (Matsudo) Secretagogues stimulate phosphorylation of MARCKS in parotid acinar cell.

Talk: Shumuel Muallem (Dallas) Regulation of TRPC channels by STIM1.

Talk: Min Goo Lee (Seoul) Shank? as a key regulator of epithelial transport in apical membrane.

Talk: David I Cook (Sydney) The regulation of the epithelial Na" channels by UTP.

Talk: Anuwat Dinudom (Sydney) Signaling pathways regulating Na" transport in salivary ducts.

Poster: Hideyo Yoshida (Takatsuki) Ca®" influx induced by ionomycin under a high [K*], in rat submandibular acinar cells.

Poster: 11-Ha Lee (Sydney) Regulation of the epithelial sodium channel by caveolin.

Poster: Xibao Liu (Bethesda) The role of TRP channel in the salivary gland fluid secretion.
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SOKENDAI International Symposium

21 International Symposium of “Frontiers of Membrane Protein Research’

37! SEIRIKEN Symposium / 84! Annual Meeting of the Physiological Society of Japan

"ELECTRO-CHEMICAL SIGNALING BY MEMBRANE PROTEINS"

-Biodiversity and Principle-
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Electro-chemical signaling by membrane proteins - biodiversity and principle
SOKENDAI International Symposium
37th SEIRIKEN International Symposium
2nd Symposium on the Partnership Project on "Frontiers of Membrane Protein Research"(IPR-OIIB)

March 14-16, 2007

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

March 14 (Wed)

Opening remark

1.

2.

Kenjiro Yoshimura (Tsukuba University)

Mechanosensitive channel responds to and resists the membrane stretch

Yoshinori Fujiyoshi (Kyoto University)

Significance of multifunctional channels

Special Lecture 1:Francisco Bezanilla (University of Chicago)

The operation of the voltage sensor

Ehud Y. Isacoff (University of California at Berkeley)

Sensing voltage

Peter Larsson (Oregon Health & Science University)

Mechanisms of voltage activation in hyperpolarization-activated cyclic nucleotide-gated (HCN) channels
Poster session

Jianmin Cui (Washington University)

Interaction between the Voltage-Sensor and Cytosolic Domain in BK Channels

Ming Zhou (Columbia University)

Functional Coupling between Voltage-Dependent Potassium Channel and Aldo-keto Reductase

March 15 (Thur)

8.

9.

10.

11.

12.

13.

14.

Hideki Kandori (Nagoya Institute of Technology)

Mechanism of light-driven proton and chloride-ion pumps

Takeshi Murata (JST ERATO Iwata project)

Ion transport mechanism of V-ATPase

Tomitake Tsukihara (Institute for Protein Research, Osaka University)
Proton pumping coupled with dioxygen reduction of cytochrome c oxidase
Special Lecture2: Gunnar von Heijne (Stockholm University)

Membrane protein assembly

Andy Spencer (University of Alberta)

Potassium channel diversity in lower metazoans - relating structure to voltage sensitivity and physiological function
Yasushi Okamura (Okazaki Institute for Integrative Bioscience, NIPS, NINS)
Biodiversity of voltage sensor domain proteins

Yoshihiro Kubo (NIPS, NINS)

Voltage and [ATP]- dependent "gating" of ATP receptor channel P2X,
Poster session

March 16 (Fri)

15.

16.

17.

18.

19.

Thomas DeCoursey (Rush University Medical Center)

pH- and voltage-dependent gating enables voltage-gated proton channels to perform their physiological functions
Ai-Sun Tseng (Forsyth institute and Harvard School of Dental Medicine)

Biophysical control of tail regeneration in Xenopus

Paul Kemp (Cardiff School of Biosciences)

Potassium channel protein partners: gas sensing in the nervous system

Makoto Tominaga (Okazaki Institute for Integrative Bioscience, NIPS, NINS)

Thermosensitive TRP channels: their structure- function relationship and physiological significance

Gisela Wilson (University of Michigan)

EAG potassium channels: new functions for voltage-sensing

Closing remark
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The Graduate University for Advanced
Studies School of Life Science

X k1944 H BE

According to the increasing internationalization of academic

research, it is also necessary to take enormous effort to train

international-minded researchers with broad outlook, particularly

In recent years, it has become necessary to train scientists, who for interdisciplinary research in multiple fields.
are highly skilled and creative, to support the promotion of The Graduate University for Advanced Studies (SOKENDAI)
creative research and pioneer in leading scientific areas, which is a was established in 1988 to develop creative international

strong demand in our country.

researchers with wide-ranging vision capable of leading the latest
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streams of research under close cooperation with the inter-
university research institutes. It has accepted graduate students
since 1989.

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

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

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

The outline of Department of Physiological Sciences.

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

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

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

physiological scientific points of view.
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STUDENTS FROM OTHER
UNIVERSITIES

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

in NIPS for one or two years.
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TIAN Feng People's Anatomy Laboratory Xiamen University of Medical Sciences 2006. 1. 1 ~2006.7.31
Republic of
China

SOOKSAWATE, Kingdom Department of Physiology Faculty of Pharmaceutical Sciences, 2006. 4. 1 ~ 2006. 6.30

Thongchai of Thailand | Chulalongkorn University

KUVICHKIN, Russian Laboratory of Mechanisms of Receptions, Institute of | 2006. 4.10 ~ 2006.10. 9

Vladimirovich, Vasily Federation | Biophysics of Cell, Russian Academy of Sciences

SUMEGI, Gergely, Maté Republic of | Institute of Biochemistry, Biological Research Center of the | 2006. 5.15 ~ 2006.11.14
Hungary Hungarian Academy of Sciences

Miklos ANTAL Republic of | Department of Anatomy, Histology and Embryology Faculty of | 2006. 5.22 ~ 2006. 8.21
Hungary Medicine University of Debrecen

KIM, Young-Bum Republic of | Beth Israel Deaconess Medical Center and Harvard Medical | 2006. 6.26 ~ 2006. 9.25
Korea School

SABIROV, Ravshan Republic of | Department of Biophysics, Faculty of Biology, National | 2006. 7.10 ~ 2006.10.12
Uzbekistan | University of Uzbekistan

WANG Yi People's Center for Brain and Congnitive Sciences 2006. 9.26 ~ 2006.12.25

B Republic of | Institute of Biophysics, Chinese Academy of Sciences

China

BRODWICK 8. Malcolm | United Department of Neuroscience and Cell Biology 2006.10.16 ~ 2007. 1.15
States of University of Texas
America

LI shu-zhuang People's Department of Physiology 2006.12.1 ~ 2007.11.30

Republic of

PLA Dalian Military Medical College

EYE
F oMo China
BROWN Euan Robert Kingdom of | Stazione Zoologica 'Anton Dohrn'.Neurobiology Laboratory 2007.2.1 ~ 2007.4.30
Macpherson the Great

Britain and

Northern

Ireland
2. BARZMRESB~AVIEAHREE

K 4 E 4 o
KITA, Hitoshi US.A 2007.1.9 ~ 2007.4.18
3. AR UARIIL
K 4 ES I Wk 4 Fr )& B
SCHILLER Jackie Israel Senior lecturer Dept.of Physiology and Biophysics Technion | 2006. 7.16 ~ 2006. 7.29
TAMAS Gabor Hungary Senior Reserch University of Szeged Department of | 2006.7.17 ~ 2006. 7.28
Fellow Comparative Physiology
Goldberg Ethan US.A KFBE4 ph. D New York University School of Medicine | 2005.10.25 ~ 2005.10.28
Student

Liu, Xibao U.S.A RA R National Institutes of Health(NIH)/NIDCR | 2006.10.18 ~ 2006.10.25
David K. Ann US.A Bz University of Southern California 2006.10.18 ~ 2006.10.25
Arthur R. Hand U.S.A Hiz University of Connecticut Health Center | 2006.10.18 ~ 2006.10.25
Yule, David I US.A e University of Rochester 2006.10.18 ~ 2006.10.25
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Matthew J. Betzenhauser | U.S.A KEFBEA University of Rochester 2006.10.18 ~ 2006.10.25

R. James Turner US.A F—7 National Institute of Health/NIDCR 2006.10.18 ~ 2006.10.25

Matthew Hoffman US.A F—7 National Institute of Health/NIDCR 2006.10.18 ~ 2006.10.25

Alessandro Riva Italy i Cagliari University 2006.10.18 ~ 2006.10.25

J ames Melvin US.A Bz University of Rochester 2006.10.18 ~ 2006.10.25

Shmuel Muallem US.A Hfz University of Texas Southwestern 2006.10.19 ~ 2006.10.25
Medical Center

Tandler Bernard USA ¥z Case Western Reserve University 2006.10.19 ~ 2006.10.25

Bruce Jason UK. it The University of Manchester 2006.10.19 ~ 2006.10.25

Chiara Fanali Italy KRFEFEAE Catholic University of Rome 2006.10.19 ~ 2006.10.25

Delporte Christine Belgium Az Universite Libre de Bruxelles 2006.10.19 ~ 2006.10.25

Anders Bennick Canada iz University of Toront 2006.10.19 ~ 2006.10.25

Lee Min-Goo Korea e Yonsei University College of Medicine | 2006.10.20 ~ 2006.10.24

DOYLE Declan UK. Principle University of Oxford Structural Genomics | 2007. 3.11 ~ 2007. 3.17

Investigator Consortium

GALLIN Warren UK. Professor University of Alerta Department of | 2007. 3.11 ~ 2007.3.17
Biological Sciences

SPENCER Andrew UK. Emeritus Professor University of Alberta Biological Sciences 2007.3.11 ~ 2007.3.17

DECOURSEY Thomas U.S.A Professor Rush University Medical Center Dept. of | 2007. 3.11 ~ 2007. 3.17
Molecular Biophysics and Physiology

VON HEIJINE Gunnar Sweden Director Stockholm University Center for 2007.3.11 ~ 2007.3.17
Biomembrance Research

BEZANILLA Francisco US.A Professor University of Chicago Institute of 2007.3.11 ~ 2007.3.17
Molecular Pediatric Sciences

CUI Jianmin US.A Associate Faculty Washington University Cell Biology and | 2007. 3.11 ~ 2007. 3.17
Physiology

SHI Jingyi US.A Research Assistant Washington University Department of 2007.3.11 ~ 2007.3.17

Professor Biomedical Engineering

LINDAHL Erik Sweden Assistant Professor Stockholm University Dept. Biochemistry | 2007.3.12 ~ 2007. 3.18
& Biophysics

WRAIGHT Colin US.A Head University of Illinois Dept. of Biochemistry | 2007.3.12 ~ 2007. 3.17

KEMP Paul UK. Professor Cardiff School of Biosciences 2007.3.12 ~ 2007.3.18

TSENG Ai-Sun U.S.A Harvard School of Dental Medicine 2007.3.12 ~ 2007.3.17

ZHOU Ming US.A Assistant Professor Columbia University Department of 2007.3.12 ~ 2007.3.16
Physiology and Cellular Biophysics

WILSON Gisela US.A Assistant Professor | University of Michigan Department of 2007.3.12 ~ 2007.3.17
Molecular, Cellular & Developmental
Biology

LARSSON Peter US.A Associate Faculty Oregon Health and Science University 2007.3.12 ~ 2007. 3.17

ISACOFF Ehud US.A Professor University of California Dept. of 2007.3.12 ~ 2007.3.17
Neurobiology

4. BEHREFME

K 4 4 W 4 T A
TSAO Doris Ying Deutschland | Head of Young University of Bremen 2006.11.16 ~ 2006.11.18

Research Group
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Thomas James McCormack | U.S.A 2006.4.1 ~2007.3.31
ANUSARA Vattnajun Thailand o= Phramongkutklao College of Medicine 2006.5.5 ~ 2006.9.30
SOTEROPOULOS, UK. W58 ((RAR ) New Castle X5 2006. 5.12 ~ 2006. 5.13
Demetoris
PETTERSSON LARS Sweden FHERT Géteborg University (£ =7 R U K% | 2006.5.15 ~ 2006. 5.25
GUNNAR
SUN Wooug Korea Associate Professor | Korea University College of Medicine 2006.6.5 ~ 2006.6.7
KIM Woon Ryoung Korea Graduate Student Korea University College of Medicine 2006.7.5 ~ 2006.7.18
2006.8.3 ~ 2006. 8. 8
KIM Shi-Mun Korea Graduate Student Korea University College of Medicine 2006. 8.19 ~ 2006.9. 2
SUN Wooug Korea Associate Professor | Korea University College of Medicine 2006.9.8 ~ 2006.9.9
BANG Sangsu Korea Graduate Student Korea University Graduate of Medicine | 2006. 9.18 ~ 2006. 9.23
KIM Kyoung Yoon Korea Graduate Student Korea University Graduate of Medicine | 2006. 9.18 ~ 2006. 9.23
HILL Adrian E UK. Professor University of Cambridge 2006.10.10 ~ 2006.10.26
GIOVANNUCCI David U.S.A Assistant Professor | University of Toledo 2006.10.18 ~ 2006.10.25
STEWARD Martin C UK. Assistant Professor | University of Manchester 2006.10.18 ~ 2006.10.24
PILUDU Marco Italy Lecturer University of Cagliari 2006.10.18 ~ 2006.10.25
PUTNEY James US.A Chief National Institute of Environmental 2006.10.18 ~ 2006.10.25
Health Sciences
MENON Anli G US.A Professor University of Cincinati College of Medicine | 2006.10.18 ~ 2006.10.25
GABOR Varga Hungary Professor Budapest University 2006.10.18 ~ 2006.10.25
A HH UK. Assistant Professor University of Rochester 2006.10.18 ~ 2006.10.29
ARAS Hulay Cevik Sweden Postdoctoral Fellow | Goteborg University 2006.10.19 ~ 2006.10.25
LEE Il -Ha Australia Postdoctoral Fellow | University of sydeny 2006.10.19 ~ 2006.10.25
SHACHAR-HILL Bruria UK. Assistant Professor | University of Cambridge 2006.10.19 ~ 2006.10.26
MUXIN Wei China Professor Nanjing Medical University 2006.10.20 ~ 2006.11.17
WEI Ding China Assistant Professor | Nanjing Medical University 2006.10.20 ~ 2006.11.17
JAFFE Laurinda US.A Professor University of Conneticut Health Center 2006.11.17 ~ 2006.11.19
LARS-Gunnar Pettersson Sweden Lecturer Géteborg University (f =7 7R U K5) 2007.3.8 ~2007.3.10
BROR Alstermark Sweden Professor Umed University (77 A 4 K5) 2007.3.9 ~ 2007.3.10
6. ZEHE
K 4 4 Wk 4 AT )& B
£ XX China Lecturer Department of Anatomy and K.K. Leung | 2006.4.1 ~ 2006. 7.31
Brain Research Center Fourth Military | 2006.10.12 ~ 2006.10.26
Medical University
WANG Ying China Lecturer School of Medicine, Xi’an Jiaotong | 2006.4.1 ~ 2006. 6.30
University
Maté Siimegi Hungary Researcher Biological Research Center of the Hungarian | 2006.11.15 ~ 2006.12.15

Academy of Sciences
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7. BABAMRE

K 4 Z4 BT & B [H
ANUSARA Vattana jun Thailand FEEA P FE R 2006.5.5 ~ 2006. 9.30
R TENTE AR AT ST R
DING Lei China 5y FEBRTIE R 2006.9.1 ~ 2006.9.5
53 TR AR PR ST Y
HOSSAIN MD. Israil Bangladesh | #iA/NA A A = A& — 2006.9.30 ~ 2006.11.15
R FIE M BIRMTFERE #hit o b
8. HAFMEHEER
K 4 gd o
KITA, Hitoshi US.A 2006.5.1 ~ 2007.3.31
9. B~ALHIRE
K 4 Z4 Ik 4 BT e 1
5B gk China Hiz RIEERRT: AR 2= 2006. 4.18 ~ 2006. 4.25
Stuart Baker UK. Bhé= Newcastle University Neuroscience 2006. 5.12 ~ 2006. 5.13
Center
LI, Min US.A iz Neuroscience and Physiology, Johns 2006. 6.18 ~ 2006. 6.19
Hopkins
JACKSON Andrew US.A WEE University of Washington 2006. 7.17 ~ 2006. 7.31
Andrew F, James UK. il University of Bristol, UK 2006.7.18 ~ 2006. 7.19
GAN Wen-Biao US.A Hifz NYU School of Medicine 2006.11.16 ~ 2006.11.17
LORINCZ, Andrea Hungary RA R NHY =BT BT I— FERES | 2007.1.6 ~ 2007.3.9
HFERT
ECS'S China G FIUEERF K. K. Leung %8 | 2007.2.1 ~ 2007.2.14
NG A
SHUKLA PAWAN India et & University of Hyderabad 2007.2.21 ~ 2007.3.3
PARAJULI Laxmi Kumar | Germany FERAE International University Bremen 2007.2.22 ~ 2007.3.1
AZIZ Wajecha Pakistan TR Principal School of Nursing 2007.2.22 ~ 2007.3.1
TIWARI Prabha India KEFBEA Bhabha Atomic Research Center 2007.2.23 ~ 2007.3.3
Radiation Biology and Health Sciences
Div.
ZHOU Yiming China TR Sheyang Pharmaceutical University 2007.2.25 ~ 2007.2.28
SABIROV Ravshan Uzbekistan | Professor National University of Uzbekistan 2007.3.8 ~ 2007.3.23
MERZLY AK Petor Uzbekistan | Associate Faculty National University of Uzbekistan 2007.3.8 ~ 2007.3.31
SMITH Ian Canada Director General Institute for Biodiagnostics, NRCC 2007.3.13 ~ 2007.3.14
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o] iy 3 188 e ¢
COMMON FACILITIES IN OKAZAKI

]l & 1F R £ fF OKAZAKI LIBRARY AND INFORMATION CENTER

[ I 175 R [ A 1, Rl 3 AFFERT DI, MERESE A UNAE - BEBE - RAFE L, [ 3 #ERIDIRE, LFFIAIFEE
FOFMAICHL TV D,

(E7eHme)
1. 9477V —=h—FIZX 25 24 BEFIA,
2. [P — 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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o Z7L A3 — OKAZAKI CONFERENCE CENTER

! FATOEREH K OENAZSR A D, BRI, 2
' BOMEBICET S L &b, AL ol KRcEs
THIERABITERK 9 F 2 FITR T L, Ra#EE
250 AR, HaEEE 150 AU, /haiEE (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)

KEHEE Conferece Room

fit] % £ [5) FI| B A & @A EEX ACCOMMODATION

H[ER HFFE A S DO E A3 5780, i@k el The lodging house (Mishima Lodge) is provided for
TiEAEtR =By ) [f#=E 51, fRfE= (1 AH)9, guests, both foreign and domestic, for the common use of
BRE= (2 AH) 4, RIEFE 10, FHKR=E 20 Fl1RHY, i the three Institutes (NIPS, NIBB and IMS).

R HRIZe 21U S E AR ZE B2 IR EN TWD, The lodging capacities are as follows :
Single | Twin Family
Room Room Room
Mishima Lodge 60 14 20

=80v < Mishima Lodge
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NEE X - Ao X
CAMPUS MAP

X R A X 4

According to area Use classification

National Institutes

AEHERFTET, AW PSR, TR ABISEET,

BiRfaFE Ly ¥—, RASHE BAEE
BIRSFHX National Institute for Physiological Sciences,

Myodaiji Area National Institute for Basic Biology,

Institute for Molecular Science,

Okazaki Administration Office, Staff hall, Lodging for staff

of Natural Sciences

Old Route No.248
Faroo s ro AT

=BHX B2 7 7 L 2R 2 —, ERlR(CEER v Y)
Mishima Area Okazaki Conference Center, Mishima Lodge

M
Ryukai kazaki I
/_ﬂhﬁcﬂ f igigh \‘ Yamate Area|

HEHX MEEE
Tatsumi Area Lodging for staff

L FHEX REHE A TP A = R 57—
Yamate Area Okazaki Institute for Integrative Bioscience

EEEHITER PREBRE
The Ine Marine Laboratory
(National Institute for Physiological Sciences)

—\ e
Main Gate

B g X
Myodaiji Area
i for!

hed
. of Bdocain
@ BHAMP

@uE¥t

@
it
Schiool

me_W
iblic Health Center

Pul
Okazaki City Medical Association

[

G—

-
I
I
| HEBERTRE T
\ Natlonal Institute
W \ for Physiological Sciences
Location . /’//
O EHEPTEFTEBRIFIR
Main Building
© EREEWERTEE
National Institute for Basic Biology %

® BipERE ¥ —(RATHY=R)
Center for Experimental Animals (Terretrial)

© EEELTEMGENR WERSE
High-Voltage Electron Microscopy Building Computational Scien
® dmiEstsil @ BEFMALHEERR
Common Facilities T ‘Waste disposal and treatment facility
® HLmpERR T BRI R
Common Facilities IT Magnetic Resonance Imaging Building

/Y
BRENTHEA

W FHX N
Yamate Area « N

[T

R
Location
O WF154 A
Yamate No.1 Bldg.A
@ IWF154 B
Yamate No.1 Bldg.B
@ WF25H8
Yamate No.2 Bldg.
@ T3 54
Yamate No.3 Bldg.

® WF454
Yamate No.4 Bldg.

® WWF55E
Yamate No.5 Bldg.
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SIEEY
LOCATION

ORI IT > 5
BB T BEE (4 80) (R A, IR T (5

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)

B From the direction of Osaka

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

B From Central Japan International Airport

<By Bus>

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

<By Train>

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

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

@-H—H—H—O —————
Osaka Kyoto Nagoya
(Kansal) |_jp West line Bus

Mikawa-Anjo

1 — AR 15920 43) o P (SOALHE T2 (AR THIT 40

OKRBRFH A5
AATRERTE, A8k (84 BRI 1Tz, R T
(S84 R — BRI 30 43) . m GALH CTAEM) I
BT T,
O iBEERZZ N b
<IN >
& oS 2R (B AT& 2FM, BrEl 65 4y, M
(BR) & B~ EHTRI 7 43
< EHE>
A BRZE R ORI (BR) 1T 2 FIH, FTER 65 4, K
iRy (BR) 7> 5 ~E TR 7 49,
OB##EFAHFOLA
WA EEE R O MR 1.C.2 T THEE 1 5/ 44 &R
WK 1.5km IREABALDIE % 2287, L.C.AO B 10 43,

Sapporo

Morioka

f3) Sendai

Toyohashi

Higashi-Okazaki
Higashi-Okazaki Meitetsu line

f&&ﬂ&g
————O —H—l—l—|—|—@

Tokyo Tokyo
(Narita)

L Toyohashi

Shinkansen

Central Japan International Airport
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