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

The first mission of NIPS is to conduct cutting-edge
research in the physiological sciences at many levels--
from the molecule to the system or whole organism--and
to elucidate the mechanisms of living body function by
integrating the research results from the different levels.
The recent progress in the life sciences is truly remarkable.
The NIPS has always played a leading role in advancing
the physiological sciences and brain science both in Japan
(e.g. ISI Timed Citation Index Ranking (2004-2008):
Neuroscience 2nd place, in total 3rd place) 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, about 1000
domestic and/or foreign scientists per year are invited and
present at the NIPS to perform joint studies, to utilize our
equipment and facilities or to attend research meetings and
international symposia. Since April 2008 the “Center for
Multidisciplinary Brain Research (CMBR)” has been set
up by the Government support in the NIPS in order to
promote collaborative researches and education of
multidisciplinary brain sciences with the efforts of many
brain researchers. From last April, “Section of Visiting
Collaborative Research Project” has been established in
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CMBR. This section is for domestic brain researches to
stay in NIPS for 3 to 12 months as guest professors /
associate professors and conduct joint sabbatical studies.
Also, this April, “Section of Metabolic Physiology” has
been newly established in “Center for Genetic Analysis
of Behavior”.

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
Graduate University of Advanced Studies. The NIPS also
contributes to the training or education of graduate
students and young scientists from many universities and
research institutes by providing various training and
teaching courses. The CMBR is going to provide a
nationwide platform for multidisciplinary education and
training of young brain scientists.

In addition to these three missions, the NIPS intends to
extend its effort to disseminate scientific information and
to publicize its work. Communication not only with
scientists but also with the general public will be
strengthened by enriching the NIPS website
(http://www.nips.ac.jp/), participating in partnerships for
physiological education in elementary and high schools,
and giving lectures open to the public. For these
purposes, the “Center for Communication Networks” has
been set up in the NIPS. It can contribute to nourish
future-scientists.

The NIPS is henceforth going to report the offsprings
and efforts through not only annual publication of ‘the
NIPS Catalogue’ and ‘the NIPS Annual Report’ but also
bimonthly ‘SEIRIKEN News’ as well as through the
NIPS website renewed weekly. Furthermore, we open
“Public Display Room” to introduce our activities to the
public. Please feel free to visit us (inquiry and visit
reservation: pub-adm@nips.ac.jp).

Your understanding, and continued support of our
activities is cordially appreciated.

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

1970 M.D., Kyoto University. 1974 Research Associate of
Physiology, Faculty of Medicine, Kyoto University. 1981 Ph.D.,
Kyoto University. 1981 Assistant Professor of Physiology,
Faculty of Medicine, Kyoto University. 1992 Professor of
National Institute for Physiological Sciences (NIPS) and of
Physiological Sciences, School of Life Science, Graduate
University for Advanced Studies. 1998 Dean of School of Life
Science, Graduate University for Advanced Studies. 2004 Vice-
Director-General, NIPS. 2007 Director-General, NIPS, and
Vice-President, NINS. 2010 Executive Director, NINS.
Speciality: Molecular and Cellular Physiology, Physiology of
Cell Death
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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.

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

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.

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

May,




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
Prof. MIZUNO N. was elected the Director-General of the
Institute.
The following were added:
Department of Developmental Physiology
Division of Behavioral Development
Division of Homeostatic Development
Division of Reproductive/Endocrine Development
Division of Adaptation Development

April, 2004

Established National Institutes of Natural Sciences
(NINS).

National Astronomical Observatory of Japan (NAOJ),
National Institute for Fusion Science (NIFS), National
Institute for Basic Biology (NIBB), National Institute for
Physiological Sciences (NIPS) and Institute for Molecular
Science (IMS) were integrated and reorganized into NINS
by reason of enforcement of the National University




TR

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
Prof. OKADA Y. was elected the Director-General of the
Institute.
The following were added:
Department of Molecular Physiology
Division of Nano-Structure Physiology
Department of Cell Physiology
Division of Cell Signaling
Department of Information Physiology
Division of Developmental Neurophysiology

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

April, 2009
Division of Intracellular Metabolism was abolished.

Asterisk (*) denotes adjunct division.
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Objective: National Institute for Physiological Sciences (NIPS)
is an Inter-university Research Institute for research and
education on human physiology. NIPS researchers are
investigating human body and brain functions as well as their
mechanisms through joint studies with domestic and foreign
scientists, and providing specialized techniques and large-scale
equipment for shared use as well as education and training for
graduate students and young scientists.

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

The NIPS currently comprises 6 departments, 20 divisions, 4
centers, 18 sections 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 Sciences
in the School of Life Science of the Graduate University for
Advanced Studies. The University provides a five-year Ph. D.
course, namely including both Master and Doctor courses, or a
four-year Medical Science course. However, those who have
completed a master's course in other universities or are qualified
at an equivalent or higher level are eligible to apply for the
three-year Ph. D. course which is consistent with Master course.
The degree conferred on graduation is one of the three, Doctor
of Philosophy (PhD), Doctor of Science (PhD) or Doctor of
Medical Science (PhD).
2.Graduate Student Training Program
Graduate students enrolled in other universities and institutes
are trained to conduct researches for fixed periods of time under
the supervision of NIPS professors and associate professors.

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

System management: Management Council, Educational
and Research Council and Board of Directors are established at
NINS to inspect significant matters of management, education,
research and administration.

Advisory Committee for Research and Management in NIPS
advises the Director-General on important matters in management
of the Institute.

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

National Institutes of Natural Sciences

National Astronomical Observatory of Japan

National Institute for Fusion Science

‘ Executive Directors ‘ F‘ Management Council
\

|
President } ‘ u Board of Directors }7

‘ Auditors Educational and Research Council

National Institute for Physiological Sciences

Institute for Molecular Science

[T11]

|
|
National Institute for Basic Biology ‘
|
|

National Institute for Physiological Sciences

4{ Department of Molecular Physiology }7

Division of Biophysics and Neurobiology

Division of Neurobiology and Bioinformatics

Division of Nano-Structure Physiology *

Division of Membrane Physiology

Division of Correlative Physiology

4{ Department of Cell Physiology }7

Division of Neural Systematics

*
Division of Cell Signaling *

Division of Sensory and Cognitive Information

Division of Neural Signaling

|

Department of Information Physiology }*

Division of Developmental Neurophysiology *

Division of Sensori-Motor Integration

Department of Integrative Physiology }7 Division of System Neurophysiology

Division of Computational Neuroscience *

Advisory Committee for Division of Cerebral Structure

Research and Management

Department of Cerebral Research }7

Division of Cerebral Circuitry

Division of Cerebral Integration

Division of Homeostatic Development

Department of Developmental Physiology }7

Division of Endocrinology and Metabolism

N N 0 e Y Y S R R R S B B

Director-General : OKADA, Yasunobu Division of Adaptation Development *

Section of Mammalian Transgenesis

Section of Metabolic Physiology

Center for Genetic Analysis of Behavior }7

Section of Behavior Patterns sk

Section of Brain Science Exploration and Training

Section of Brain Information Decoding

Section of Primate Model Development for Brain Research

L1 1L 1

Center for Multidisciplinary Brain Research }7

Section of NBR Promotion

Section of Visiting Collaborative Research Project s

Section of Brain Structure Information

Section of Brain Function Information

Section of Multiphoton Neuroimaging

Il

Supportive Center for Brain Research }

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Division of Behavioral Development ‘
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Section of Electron Microscopy

Section of Instrument Design ‘

Section of Ine Marine Laboratory ‘

Section of Communications and Public Liaison

Section of Evaluation and Collaboration

Center for Communication Networks }7
Section of Physiology and Medicine Education sk

U O A v I O A B e B

Section of Network Management

Technical Division ‘ . . L
Asterisk (x) denotes adjunct division.

Star (%) denotes joint division.

Okazaki.Research Facilities

gilglszgléhigsumte for Integrative }7 Department of Development,
Differentiation and Regeneration

National Institute for Basic Biology Research Center for Computational Science
National Institute for Physiological Sciences

Institute for Molecular Science

Department of Strategic Methodology ‘

111

Department of Bio-Environmental Science ‘

NN

Center for Experimental Animals ‘

Center for Radioisotope Facilities

Section of Coordinator for Animal Experimentation ‘
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ADVISORY COMMITTEE FOR
RESEARCH AND MANAGEMENT

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

matters in management of the Institute.

Chairman
SADATO, Norihiro

Vice-Chairman
SAKUMA, Yasuo
EHARA, Tsuguhisa

KANO, Masanobu

KAWAKAMI, Yoriko

KUBOTA, Takahiro
TAKALI, Akira
TAKAHASHI, Hitoshi

TASHIRO, Tomoko

FUJIMOTO, Toyoshi

YAMAMOTO, Tetsuro

IKENAKA, Kazuhiro
ISA, Tadashi

IMOTO, Keiji
KAKIGI, Ryusuke
KAWAGUCHI, Yasuo
KOMATSU, Hidehiko
SHIGEMOTO, Ryuichi
NAGAYAMA, Kuniaki

NABEKURA, Junichi
NAMBU, Atsushi

Professor, NIPS

Professor, Nippon Medical School

Professor, Faculty of Pharmaceutical

Sciences, Nagasaki International

University

Professor, Graduate School of Medicine,
The University of Tokyo

Professor, School of Medicine, Tokyo

Women's Medical University
Professor, Osaka Medical College
Professor, Asahikawa Medical College

Director, Brain Research Institute,

Niigata University

Professor, School of Science & Engineering,
Aoyama Gakuin University

Professor, Graduate School of Medicine,

Nagoya University

Professor, Graduate School of Medicine,
Mie University

Professor, NIPS
Professor, NIPS
Professor, NIPS
Professor, NIPS
Professor, NIPS
Professor, NIPS
Professor, NIPS

Professor, Okazaki Institute for Integrative
Bioscience / National Institute for Physiological

Sciences.
Professor, NIPS

Professor, NIPS
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SCIENTIFIC STAFF

Director-General
OKADA, Yasunobu

Vice-Director-General

IKENAKA, Kazuhiro

Chief Chairperson
IMOTO, Keiji

Chief Researcher
NABEKURA, Junichi
NAMBU, Atsushi

KAWAGUCHI, Yasuo
NAGAYAMA, Kuniaki

KOMATSU, Hidehiko
SHIGEMOTO, Ryuichi

Chairperson for Cooperative Studies

Chairperson for Animal Experiment
Problem

Chairperson for Safety and Research
Ethics Problems

Chairperson for News and Public
Affairs

Chairperson for Educational Problem

Chairperson for Special Project

Emeritus Professor and Technical Staff

OOMURA, Yutaka
HAMA, Kiyoshi
WATANABE, Akira
WATARI, Hiroshi
YAMAGISHI, Shunichi
MORI, Shigemi
OBATA, Kunihiko
KANEKO, Akimichi
SASAKI, Kazuo
MIZUNO, Noboru
OHIRA, Hitoo

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

Emeritus Technical Staff

Department of Molecular Physiology

Division of Biophysics and Neurobiology

KUBO, Yoshihiro

TATEYAMA, Michihiro

NAKAJO, Koichi
KECELI Mehmet Batu

Professor
Associate Professor
Assistant Professor

JSPS Postdoctoral Fellow

Division of Neurobiology and Bioinformatics

IKENAKA, Kazuhiro

Professor

HITOSHI, Seiji

TANAKA, Kenji

YOSHIMURA, Takeshi

INAMURA, Naoko

MURAKAMI, Masataka

OHASHI, Masato
DANEY, Radostin
HOSOGTI, Naoki
KAYAMA, Yoko

FUKUDA, Yoshiyuki

Associate Professor
Assistant Professor
Project Assistant Professor

Postdoctoral Fellow

*Division of Nano-Structure Physiology

NAGAYAMA, Kuniaki

Professor

Associate Professor
Assistant Professor

Assistant Professor

Postdoctoral Fellow
Postdoctoral Fellow

NIPS Postdoctoral Fellow

Department of Cell Physiology

FUKATA, Masaki
FUKATA, Yuko

IWANAGA, Tsuyoshi

NORITAKE, Jun
YOKOI, Norihiko

OKADA, Yasunobu
KOIZUMI, Amane
OKADA, Toshiaki

KUKITA, Fumio

KASHIHARA, Yasuhiro

MOHRI, Tatsuma
AKITA, Tenpei

URAMOTO, Hiromi

Under selection

*Division of Cell Signaling
TOMINAGA, Makoto
YAMANAKA, Akihiro

SUZUKI, Yoshiro
SOKABE, Takaaki
SAITO, Shigeru
UMEMURA, Toru

Division of Membrane Physiology

Professor

Associate Professor
Project Assistant Professor
Postdoctoral Fellow

JSPS Postdoctoral Fellow

Division of Correlative Physiology

Director-General
Associate Professor
Project Associate Professor
Assistant Professor
Assistant Professor
Assistant Professor

Project Assistant Professor

Postdoctoral Fellow

*Division of Neural Systematics

Professor

Associate Professor
Assistant Professor
Project Assistant Professor
NIPS Postdoctoral Fellow

Postdoctoral Fellow




UCHIDA, Kunitoshi Postdoctoral Fellow HATANAKA, Nobuhiko  Assistant Professor
BOUDAKA, Ammar JSPS Postdoctoral Fellow TACHIBANA, Yoshihisa ~ Assistant Professor (On Leave)
Department of Information Physiology CHIKEN, Satomi Assistant Professor
Division of Sensory and Cognitive Information SANO, Hiromi Project Assistant Professor
KOMATSU, Hidehiko Professor KOKETSU, Daisuke Project Assistant Professor
ITO, Minami Associate Professor TAKARA, Sayuki NIPS Postdoctoral Fellow
GODA, Naokazu Assistant Professor *Division of Computational Neuroscience
Division of Neural Signaling AIHARA, Kazuyuki Adjunct Professor
IMOTO, Keiji Professor Department of Cerebral Research
FURUE, Hidemasa Associate Professor Division of Cerebral Structure
YAMAGATA, Yoko Assistant Professor SHIGEMOTO, Ryuichi Professor
SATAKE, Shin’Ichiro Assistant Professor TABUCHI, Katsuhiko Associate Professor
KASE, Daisuke NIPS Postdoctoral Fellow FUKAZAWA, Yugo Assistant Professor
UTA, Daisuke Postdoctoral Fellow MATSUI, Ko Assistant Professor
*Division of Developmental Neurophysiology KAMASAWA, Naomi Project Assistant Professor
YOSHIMURA, Yumiko Professor EGASHIRA, Yoshihiro NIPS Postdoctoral Fellow
HIGASHIJIMA, Shin-ichi Associate Professor KAWAKAMI, Ryosuke Postdoctoral Fellow
MORI, Takuma Assistant Professor HARADA, Harumi JSPS Postdoctoral Fellow
TARUSAWA, Etsuko NIPS Postdoctoral Fellow WANG, Wen JSPS Postdoctoral Fellow
KIMURA, Yukiko Postdoctoral Fellow Division of Cerebral Circuitry
ISHIKAWA, Ayako NIPS Postdoctoral Fellow KAWAGUCHI, Yasuo Professor
SATOU, Chie Postdoctoral Fellow KUBOTA, Yoshiyuki Associate Professor
Department of Integrative Physiology OTSUKA, Takeshi Assistant Professor
Division of Sensori-Motor Integration MORISHIMA, Mieko Assistant Professor
KAKIGI, Ryusuke Professor SHIGEMATSU, Naoki Postdoctoral Fellow
INUI, Koji Assistant Professor UETA, Yoshifumi NIPS Postdoctoral Fellow
MIKI, Kensaku Project Assistant Professor HIRAI, Yasuharu Postdoctoral Fellow
MORITA, Tomoyo Project Assistant Professor USHIMARU, Mika Postdoctoral Fellow
WASAKA, Toshikazu Project Assistant Professor Division of Cerebral Integration
URAKAWA, Tomokazu  NIPS Postdoctoral Fellow SADATO, Norihiro Professor
NAKATO, Emi Postdoctoral Fellow TANABE, Hiroki Assistant Professor
MATSUYOSHI, Daisuke  Postdoctoral Fellow KITADA, Ryo Assistant Professor
MATSUMOTO, Atsushi  Postdoctoral Fellow TANAKA, Satoshi Project Assistant Professor
OTSURU, Naofumi Postdoctoral Fellow KAWAMICHI, Hiroaki Project Assistant Professor
MIYAZAKI, Takahiro Postdoctoral Fellow OSHIO, Ritz Postdoctoral Fellow
Division of System Neurophysiology OKAZAKI, Shuntaro Postdoctoral Fellow
NAMBU, Atsushi Professor MURASE, Mika Postdoctoral Fellow




YOSHIHARA, Kazufumi

Postdoctoral Fellow

Department of Developmental Physiology

Division of Behavioral Development

ISA, Tadashi
YOSHIDA, Masatoshi
KANEDA, Katsuyuki
IKEDA, Takuro
KINOSHITA, Masaharu
MARUYAMA, Megumi
NISHIMURA, Yukio
WATANABE, Hidenori
SAKATANI, Tomoya
KATO, Rikako
UMEDA, Tatsuya

IMAZU, Sugiko

PHONGPHANPHANEE,
Penphimon

Professor

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

Postdoctoral Fellow

NIPS Postdoctoral Fellow

Division of Homeostatic Development

NABEKURA, Junichi
ISHIBASHI, Hitoshi
KATO, Go
WATANABE, Miho
ETO, Kei

KIM, Sun Kwang

Professor

Associate Professor
Assistant Professor
Project Assistant Professor
NIPS Postdoctoral Fellow

JSPS Postdoctoral Fellow

Division of Endocrinology and Metabolism

MINOKOSHI, Yasuhiko
SHIUCHLI, Tetsuya
OKAMOTO, Shiki
INAGAKI-OHARA, Kyoko
TODA, Chitoku

Professor

Assistant Professor
Assistant Professor
Project Assistant Professor

NIPS Postdoctoral Fellow

*Division of Adaptation Development

YADA, Toshihiko

Adjunct Professor

Center for Genetic Analysis of Behavior

SHIGEMOTO, Ryuichi

Director

Section of Mammalian Transgenesis

HIRABAYASHI, Masumi

TOMITA, Koichi

Associate Professor

Assistant Professor

Section of Metabolic Physiology
MINOKOSHI, Yasuhiko  Professor
YAMANAKA, Akihiro Associate Professor
*Section of Behavior Patterns
MIYAKAWA, Tsuyoshi Adjunct Professor
KIMURA, Tohru Associate Professor

TAKAO, Keizo Project Associate Professor

Center for Multidisciplinary Brain Research

IKENAKA, Kazuhiro Director

YOSHIDA, Akira Project Professor

Section of Brain Science Exploration and Training
IMOTO, Keiji Professor

NABEKURA, Junichi Professor

MIYATA, Takaki Adjunct Professor

NISHIDA, Shin'ya Adjunct Professor

SORA, Ichiro Adjunct Professor

SAKAI, Kuniyoshi Adjunct Associate Professor

DOYA, Kenji Adjunct Professor

TAKAHASHI, Ryosuke Adjunct Professor

MOCHIDA, Sumiko Adjunct Professor

MOMOL, Y, Mariko Adjunct Professor

Section of Brain Information Decoding

ISA, Tadashi Professor

KAWATO, Mitsuo Adjunct Professor

YOKOI, Hirofumi Adjunct Professor

KITAZAWA, Shigeru Adjunct Professor

SAKURA, Osamu Adjunct Professor

KATO, Amami Adjunct Professor

Section of Primate Model Development for Brain Research

NAMBU, Atsushi Professor

YAMAMORI, Tetsuo Professor
TAKADA, Masahiko Adjunct Professor
KOBAYASHI, Kazuto Adjunct Professor

SASALI, Yoshiki Adjunct Professor

Section of NBR Promotion

ISA, Tadashi
INAGAKI, Haruhisa

Professor

Project Associate Professor




YAMANE, Itaru
HAMAL Miya

Postdoctoral Fellow

Postdoctoral Fellow

*Section of Visiting Collaborative Research

Supportive Center for Brain Research

NABEKURA, Junichi

Director

Section of Brain Structure Information

MURATA, Kazuyoshi

FURUYA, Sonoko

Associate Professor

Assistant Professor

Section of Brain Function Information

TSUJIMOTO, Toru

Associate Professor

Section of Multiphoton Neuroimaging

NABEKURA, Junichi

Professor

Section of Electron Microscopy

MURATA, Kazuyoshi

Associate Professor

Section of Ine Marine Laboratory

KUKITA, Fumio

Assistant Professor

Center for Communication Networks

NAGAYAMA, Kuniaki

Section of Communications and Public Liaison

NAGAYAMA, Kuniaki

KOIZUMI, Amane

Director

Professor

Associate Professor

Section of Evaluation and Collaboration

IMOTO, Keiji
MURAKAMI, Masataka

*Section of Physiology and Medicine Education

SHIBUYA, Masato

Professor

Associate Professor

Adjunct Professor

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 ‘

NAMBU, Atsushi Director

KIMURA, Tohru Associate Professor

Research Center for Computational Science ‘

KATAOKA, Masanori Assistant Professor

Division of Coordinator for Animal Experimentation ‘

SATO, Hiroshi Project Professor

As 0f 2010.4
Asterisk(*) denotes adjunct division.

Star (%) denotes joint division.
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Research Activities of the Institute

DPFEEARR
DEPARTMENT OF MOLECULAR PHYSIOLOGY
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@ Outline

Department of Molecular Physiology constitutes of 3
Divisions (Division of Biophysics and Neurobiology,
Division of Neurobiology and Bioinformatics, and
Division of Nano-Structure Physiology) and is mainly
involved in "Clarification of Function and Regulation of
Bioactive Molecules", which is one of the five major
projects settled in our institute. Also it is actively involved
in the project "Development of integrated 4 dimensional
imaging of brain structure and bioactive molecules".

<B&XR>

IR EER FIAREM P23
PDFHBEBHEEIM P26
+/ REREA TR ERFY  P.29
(BRRE RO 5 A smBA ZU PR )

Division of Biophysics and Neurobiology P.23
Division of Neurobiology and Bioinformatics P.26
Division of Nano-Structure Physiology P.29
(Department of Strategic Methodology)
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Division of Biophysics and Neurobiology

B (Staff)

oA R E L
FURRPFE S, [FE 7 R RHE L3R
BIET, BEREL, ATV =T KRB
TT VARG RAR Y, BRI R R
BWIEFT - RIS FE R, FUER SRR
FE B AR T, SEALL5FE12 A 0D
Binkk,

B oy TR, MR,

Professor: KUBO, Yoshihiro, MD, PhD

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

Specialty: Biophysics, Neurobiology
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Associate Professor: TATEYAMA, Michihiro, PhD
1990 Graduated from University of Tokyo, Faculty of Pharmacology. 1995
Completed the doctoral course in Pharmacology, University of Tokyo.
1995-2000 Assistant Professor, Juntendo University School of Medicine.
2000-2002 Research Fellow, Columbia University. 2002-2004 Research
Fellow, CREST. 2004 Associate Professor, NIPS.
Specialty: Pharmacology, Physiology
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Assistant Professor: NAKAJO, Koichi, PhD
1997 Graduated from University of Tokyo, College of Arts and Sciences.
2002 Completed the doctoral course in Life Science, University of Tokyo
Graduate School of Arts and Sciences. 2002 Inoue Research Fellow. 2004
Research Fellow, NIPS. 2005 Assistant Professor, NIPS.
Specialty: Molecular Physiology, Biophysics

\,

JSPS Postdoctoral Fellow: KECELI Mehmet Batu, MD, PhD
1999 Graduated from Hacettepe University Faculty of Medicine (Turkey),
2001 Military Obligation, 2002 General Practitioner, Kocaeli Emniyet
Hospital, 2003 Research Assistant, Hacettepe University Faculty of
Medicine, 2004 Completed the master course, Hacettepe University, 2009
Completed the doctoral course, SOKENDALI.

Specialty: Molecular Physiology, Biophysics

A A S i 4 B A [N R I 9E B
KECELI, Mehmet Batu
Hacettepe K FHBAS, [RfE LAFE T,
TR R R RS T, i+ (B, F
21410 A D 5Bk,

LLEASES

AF TV, TR, G BAEEOBRMEER I, ik
Aifa oD BLAE VL2 DI BB 2 Hl & Rr- L, WidgRe4a Xz
TWB, ARFFEECIE, ZNOOMREIERE 7250 5LL T,
BRI BLR G [ 2 OREIN 7255 T BEBED A = X b L H)
FOAE IS BB BEIC DV COBFZE T, iz, MR
H BN [ 45 F2 7 O R DR E DO MR R 1T 1T DS RE B
TEANDIZDDIHAT A A EIEL )L TOHSE & HIEL TV
2,

BARMICIX, 73 AW FHTIEICLD, MiREIERE T O#E
57 DO HEE, BRAEDIER, HEREAS~Y— I — O INE%
1TV, JREHIAE, HEK293 MRS O s - R BLR ICHIERK L,
Ry FUT T EOBLARFLHTE, RN Cai A A—Tr
7 - PR TGO FRET FHAZEOABLRNTIE, Ml
EWFHIFIEIZEY, 205 FHERBEMEITL T\D, Fiz, SN
WL OBEEICLY, FEAYZFNT 7 a—F, R T %E
U ADIERH EED TUND,

WHEREIILL T D Th o,

(1) NAEEFME KTy 31 ofEigieEE s, Bes97

T77V—IR/THY T 2= hOA~TEEE

ALY NV Z I FR S AR DS A A B RE 0D 47

F AR LAERPER, BROSAF AR T FI T OF

Hi A

BEHEED OV T 2=y A B L OB G Lo

FRET {EIZ &2 504 B O fRT

(4) KCNQI1 F¥ F/VEKCNE 47 2= "R G I D EEAL

U —0EEOE, BLOEEDANMFA AN —D

H— 2 a7V —F RIS L DR

AA T FNAT ATP 2K P2X, DIEENARFIES — K

D5y A%

(6) MEFEAL— MR EMHF T L AT OMREE AR D4 F
6] & LB RS 2 L DO fEHT

(7) ~UATRPAl F¥ IV DHT = A N5 T DAL O

(2)

(3)

(5)




Oy AEBREIER AP RE SR T FERR M

TR 22RO 4y 1 5k

(8) /N /L% AL GABAR 3Z B AEFIBLIC L 0IE ML+
% Cs FwilA K™ RV D551 [FE

(9) U Orphan 32 781K Prrt3 DIEHL K — L D fiftr LHERE
A&

(10) G & H'EFEIR 1 RGS OHEREMENT

(1) P2X, FHr RV BIORSVAFLDOLatF o NEADR
L B A AT

Research works

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

(1) Structure-function relationship and heteromultimeric ~ subunit
assembly of inwardly rectifying K" channels.

(2) Molecular mechanisms and functional significance of the

Ca®/Gd®" sensing function and multiple path signaling

switching of the metabotropic glutamate receptor.

(3) Analysis of the dynamic structural rearrangements of ion

channels and receptors by FRET measurement under

evanescent field illumination.

(4) Changes of the voltage-sensor movement of KCNQ1 channel

by assembly of KCNE subunit and analyses of the

stoichiometry of assembly by single molecule imaging.

%

(6)

Voltage-dependent gating of ATP receptor channel P2X,.

Molecular identification and functional analysis of prestin

complex, a motor protein of the outer hair cell.

(7) Identification of the molecular determinant of TRPA1 channel

for the species dependent difference of the caffeine sensitivity.

(8) Molecular identification of the Cs* permeable K channel in

the cerebellar Purkinle cells activated by GABAjg receptor

stimulation.

(9) Analyses of the expression pattern and function of an orphan

metabotropic receptor Prrt3.

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

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

Prestin toward single particle structure analysis.

K1 ATP Z2BEFrRILP2X,DIREBLRLE [ATP] ITIKFT S5 —H
BEOHBEERORE, ERKBINICLIYREL-ERLGTI/ B
TE%E, P2X, D RHEE (Kawate et al., 2009) [ZEDLV= P2X,
DREAC—HBEETILLIZRYTI LI,

Fig. 1.
the P2X, receptor channel critical for the voltage- and [ATP]-dependent
gating.. (Keceli and Kubo, J. Physiol., 2009)

Functional and structural identification of amino acid residues of

@ GB1a

@ GB1a

GB2

+ Agonist

Resting Activated

+ Antagonist

M2 GABAs ZREDUAVFHEEIHESYIT1=vMEEDEL,
Fig. 2. Ligand-induced rearrangements of the GABAj receptor revealed
by fluorescence resonance energy transfer (Matsushita, Nakata, Kubo and
Tateyama, J. Biol. Chem., 2010)
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Fig. 3. KCNEI and KCNES3 stabilize and/or slow voltage sensing S4 segment of KCNQI1 channel. (Nakajo
and Kubo, J. Gen. Physiol., 2007)

Mouse TRPA1 Human TRPA1
< 9 5 mM Caffeine 1 4 10 mM Caffeine
fo —
g - AN : '
£ oL o Pl
o DAL LU LA
0 time (s) 160 0 time (s) 160

K4 YORXTRPA1 FrrLEhTzAVIkYiERIESh, ER TRPAT Fy)LEHIH SIS,
Fig. 4. Caffeine activates mouse TRPA1 channels but suppresses human TRPA1 channels. (Nagatomo and
Kubo, Proc. Natl. Acad. Sci. USA, 2008)
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Division of Neurobiology and Bioinformatics
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Professor: IKENAKA, Kazuhiro, PhD
1975 Graduated from Faculty of Science, Osaka University. 1980
Graduated from the doctoral course at Osaka University, PhD. 1980 Instructor
at Institute for Protein Research, Osaka University. 1991 Associate
Professor at Institute for Protein Research, Osaka University. 1992
Professor, NIPS.
Specialty: Molecular Neurobiology
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Associate Professor: 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:  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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Project Assistant Professor: YOSHIMURA, Takeshi, PhD
2000 Graduated from Kyushu University, School of Agriculture. 2002
Graduated from NAIST, Graduate School of Biological Sciences. 2005
Graduated from Nagoya University, Graduate School of Medicine, PhD.
2005-2008 Postdoctoral Fellow, Nagoya University. 2008 Assistant
Professor, NIPS.

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

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

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

Neural stem cells, which are ultimate lineage precursors to all
neurons and glia in the mammalian brain, are present not only in
embryonic but also in adult brains, and contribute to adult
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) TLYRARL—LaVEICE DY IRRRIR
YORMEBRICHREE N EELEF (GFP) RRANI2—FFTALIZE, T

i~ DEIEFEA
LobaRL—2av TR ORB L BRC R LG TFE
ATELIEDN DM DT,

A) 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

A Coronal section of the
mousc embryo brain
©® Neural stem cells

B) fRIZEHMEED AR~ DBIE
£5T GFP BRI HIVARFRIYMEHMEEEES  HREL,
RUARIA~FEHEL 1=, BAHEAN D4 BREZRDINICE LT GFP [Eitififas

BZIh, BEASTAMOY AR - AT ForROY A (XKEE) -
iR (2EXEE) ~AMEL=CEAh NG,

B) Transplantation of neural stem cells into the adult brain

Neural stem cell-derived neurospheres which are cultured from GFP*
mouse embryos are transplanted into mouse adult brains. Four weeks after
the transplantation, GFP" astrocytes (arrows), oligodendrocytes (arrow
heads) and neurons (double arrow heads) are present in the adult brain.
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C) ATP LJ ILASUESRE DA 1R1E

l) BEE7ZAFAYAMERBERN RERBFICREIND ATP OB, LTz — L Tr5—ERGICKDFHERLEF
HALTATP ORBEAFHRILTES,

1) RACIEERBEERCN REFFICERINST ILIZUEOKE .. Glutamate optic sensor Z#ifEIE EIZEEL (a), FL
AIUEBREECIREFELE-EAREDOELE RO, EERE (D) TRHRIILAIVEBE FBRRENEVN, BEREET
(C)TIEYILAZUBREA—D—DOBVEFYELTAIRIEE XS,

C) Imaging of ATP and glutamate release.

I )ATP was released from astrycytes by hypotonic stimulation. ATP was released from astorocytes during about 100~200 sec.
II)Glutamate optic sensor was immobilized onto membrane of astrocytes.

Glutamate was released from astrocytes by hypotomic stimulation (a). To visualize glutamate releasem the change in the
fluorescent intensity was observed (b and c). Before hypotonic stiumulation, astrocytes did not release glutamate (b). After the
stimulation, glutamate was released from astrocytes during around 10~20 sec (c).
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Division of Nano-Structure Physiology
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Department of Strategic Methodology,

OKAZAKI INSTITUTE FOR
INTEGRATIVE BIOSCIENCE
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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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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 JST Assistant Professor, OIB. 2008
Assistant Professor, OIB.
Speciality: Solid State Physics, Electron Microscopy
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Postdoctoral Fellow: HOSOGI, Naoki
2003 Graduated from University of Kobe, Faculty of Agriculture. 2008
Completed the doctoral course in Bioresource and Agrobiosciences,
University of Kobe. 2008 Postdoctoral Fellow, OIB.
Speciality: Phytopathology, Plant Cell Biology
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Postdoctoral Fellow: KAYAMA, Yoko

1998 Graduated from Shinshu University, Faculty of Engineering. 2007
Completed the doctoral course in Science and Technology, Meijo
University. 2008 Postdoctoral Fellow, OIB.

Speciality: Materials science
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NIPS Postdoctoral Fellow: FUKUDA, Yoshiyuki
2004 Graduated from Kanagawa University, Faculty of science. 2009
Completed the doctoral course in School of Life science, the Graduate
University for Advanced Studies. 2009 Postdoctoral Fellow, OIB.
Speciality: Neuroanatomy
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Research works

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

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

i) direct visualization of protein molecules or cytoskeltons in the

in vivo state of cells and tissues,

ii) structural and functional analyses of membrane proteins and

viruses with the aid of single particle analysis,

iii) photon-electron hybrid electron microscopy to visualize

intact neurons at a high resolution.

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

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

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

the expense of a deterioration of the spatial resolution by defocusing.

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

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

back-focal plane.

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

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

inserting a half-plane 7 phase plate to the objective back-focal plane.

(adapted from Biophs. Rev 1 (2009)37)

200kV

H2. 2 OOEFHEBEMBEEE

a. 300kV A #HTEEBIEREFEME (FEG, He-RT—UHEIUIRIL
=TI A—RBE) ITEBRMEREEA

b. 200kV {ERNES ST —RAETFEME (FEG, N ERRT—2,
TRIVE—D4ILE—HBE) ISEEMBRERE A

Fig. 2 Two kinds of electron-phase microscope models.

a. 300kV analytical cryoelectron microscope (equipped with a FEG, a

He-stage and a energy filter) with phase plates.

b. 200kV tomography-dedicated cryoelectron microscope (equipped with

a FEG, a tilting N2- stage and a energy-filter) with phase plates.

B3. L7/ T7 D 300kV £
Rk EEEE 100kV TSRAFYHE
B /1 (Kaneko et al., J.Electro.
\\ . Microsc. 54(2005)79)
{ a. Hilbert 5 A TEHBELIZO 7 /N
2717 300kV KEIE G, EEE
ICHEhhboTHERNEEN
2nm DR ERETR A S,

b. BEZETRI—Y T ILEBRLI:
EEDIT/INITIT 300kV K
BB, AVFSRMAEN=HR
EMEEEHFE TEHLY,

. BE, Bk, FSRFUIEE, B
FEEBLTHEIT/NITITD
100KV B, 1LFRINIR L RFR
Nhhy(~#A8), MOHRRE
BEWIRT D, OTUI A B TIE
10nm LT OB EEERT D

DHRETH>T=,
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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 enough to identify
subcellular structures down to 2nm.

b. A 300kV conventional image shot for 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.

(taken from Kaneko et al., J. Electro. Microsc. 54 (2005) 79)

a.

4. A12TIVIVH AILILAD 2 REH LY 3 RuufB=EFIE
eI

a. ¥ 2 RTtg (300kV),

b. EIL=4 A 2 Rt (300kV)

c. L= RIEENET S LB RTH)D 1 EER (200kV)

d. =T REENEYSLIYBEBRLEAVILIVSFF /LD 3

RITtg (200kV)
(d.0 3 RET 57499 R FBRBERRBBEANA—SLTHAIUR
PRSHFRAREKREF)
Fig. 4 Electron micrograms and tomograms of Influenza A virus.
a. A conventional microgram (300kV).
b. A Zernike phase-contrast microgram (300kV)
c. A slice of Zernike phase-contrast tomogram (200kV)
d. A 3D image of influenza genome reconstituted from Zernike phase
contrast tomogram (200kV)
(a and b taken from Yamaguchi et al., J. Struct. Biol., 162 (2008) 271, ¢
and d taken from Danev et al., unpublished. 3D graphics shown in d. is
creditted to Takaaki Takeda of Imaging Science Research group, NINS)

a. M X-ray @ B‘%%@?Eiﬁf%
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K5 X REREBHEETERAROXT v IEZEHLUEZEEE
BEiE

a. BEHEFRAERBRE PCH M EFC FA(Y 2 AN X @5 R ENT
MR BENRE (D). PCH NIEEDFa—TkizhhioTLY
BN, BEBEOEBEHRENSHBAQD), 20 2 DOHMREHLEICTF
1—TIEBEBLLTODISHET LR SNT-,

b. COETIEIMBHTIBRNMIMEZDBEATHL,NIH ST
(@) 7—IVTEBDEFER (Q, Q) MOEEICHRFGEEDON
~EOEORERIE, 4nm T, Thik X REENSOHETHEEFEL
f= (Shimada et al., Cell, 129(2007)176),

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

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

b. The proposed model has been visually proven with the phase contrast
cryo-TEM as shown in (D. The Fourier analysis (2), (3) tells us the
spacing of adjacently wound EFC-domain polymers being 4nm, which is
just expected from the X-ray structure shown in a-(D (taken from
Shimada et al., Cell, 129 (2007) 176).
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@ Outline

Department of Cell Physiology is composed of four
divisions, Division of Membrane Physiology, Correlative
Physiology, Neural Systematics, and Cell Signaling.
Divisions of Neural Systematics and Cell Signaling are
adjunct and joint divisions, respectively. To clarify roles of
channels, transporters, receptors, biosensor channels
(TRPs), enzymes and their protein complexes in
physiological functions, researches are being done mainly
at the levels ranging from the molecule, cell, and tissue to
organ. In addition, researches are being conducted to
elucidate the pathological mechanisms associated with their
dysfunction. Furthermore, studies on regulatory mechanisms
for processing visual information in retina and
sleep/wakefulness are being done.

Each division has the latest research technology and
methods on molecular and cellular biology, biochemistry
and proteomics, electrophysiology, neuroanatomy, and
molecular genetics. Sharing and developing these
technology and methods, we are attempting to reveal the
physiological function of human body in an integrative
manner.
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Division of Membrane Physiology P.34

Division of Correlative Physiology P.36

Division of Neural Systematics P.38

Division of Cell Signaling

(Department of Bio - Environmental Science) P.39
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Professor: FUKATA, Masaki, MD, PhD
1994 Graduated from Kobe University School of Medicine. 2000 Completed the
doctoral course in Medical Sciences, Hiroshima University. 2000 JSPS Research
Fellow. 2001 Assistant Professor, Nagoya University. 2003 JSPS
Postdoctoral Fellow for Research Abroad, University of California at San
Francisco. 2005 Section Chief, National Center for Geriatrics and
Gerontology. 2007 Professor, NIPS.
Speciality: Neuroscience, Biochemistry, Cell biology
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Associate Professor: FUKATA, Yuko, MD, PhD

1994 Graduated from Kobe University School of Medicine. 2000 Completed
the doctoral course in Bioscience, Nara Institute of Science and Technology.
2000 JSPS Research Fellow, Nagoya University. 2003 HFSP Long-term
fellow, University of California at San Francisco. 2005 Research fellow,
National Center for Geriatrics and Gerontology. 2007 Research fellow,
NIPS. 2007 PRESTO Researcher, JST. 2007 Associate Professor, NIPS.
Speciality: Neuroscience, Biochemistry, Cell biology
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Project Assistant Professor: IWANAGA, Tsuyoshi, PhD
1993 Graduated from College of Mining, Akita University. 1995
Completed the master course in Department of Materials and Applied
chemistry, Akita University. 2001 Completed the doctor course in Faculty
of Integrated Arts and Sciences, Hiroshima University. 2001 Research
Fellow, National Cardiovascular Center. 2005 Research Associate, Kyoto
University. 2006 Research Fellow, National Center for Geriatrics and
Gerontology. 2008 Project Assistant Professor, NIPS.

Speciality: Molecular biology, Biochemistry
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Postdoctral Fellow: NORITAKE, Jun, PhD

2000 Graduated from College of Art and Science, University of
Massachusetts. 2003 Completed the master course in Graduate School of
Medicine, Nagoya University. 2006 Completed the doctoral course in
Graduate School of Medicine, Nagoya University. 2006 JSPS Postdoctoral
Research Fellow, Nagoya University. 2007 Postdoctoral JSPS Research
Fellow, NIPS, 2010 Postdoctoral fellow, NIPS.

Speciality: Neuroscience, Cell biology
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JSPS Postdoctoral Fellow: YOKOI, Norihiko, PhD

2003 Graduated from Faculty of Science, Nagoya University. 2005 Completed
the master course in Graduate School of Science, Nagoya University. 2009
Completed the doctoral course in Graduate School of Science, Nagoya
University. 2009 Postdoctoral Fellow, NIPS. 2010 JSPS Postdoctoral Fellow,
NIPS.

Speciality: Bioinorganic chemistry, Organic synthetic chemistry, Protein
crystallography

[EASES

ARHFZEE M TIIIEE AE LD IO F 7 A RIETS
BB 0B (MR ZEW BRI, A4 Frvrxn, Bgsm
FRENE S EH TR E B> TCd, VT T AEE RS
IFHICHEEET 2O TCIIR, BRIBEAE, VT VERER
ELEAR (B2 =y N ZIEARL T, TOMIELZZITT 5, =
NEDEL DL F T AE AT SAINMM LR E B2 T,
ZOYFFABIZRG D RIENBANICHIES TS, B2 H
IR T R LT SVIM LR TR EL T 7 AR
HEO R, BifgH R oMgHE B L 5, —FF, A
(CBASE U CE I AR OB WAL 2 AR 2 B L C R %
POV T AEAEEAER(CVbTREBFEMEAEICERL
)&, FEL, > 7 AMREDREHIE T 2K &
BN L2 BEELCD,

B
HE
LR




Mg B BRER /A AT T AT Y

Research works

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

multidisciplinary approaches.
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Figure 1. Palmitoylation determines the localization of various synaptic
proteins.

Protein palmitoylation is a common posttranslational lipid modification
and regulates the membrane targeting of proteins such as a postsynaptic
scaffold, PSD-95. Palmitoylation is unique in that it is reversible and
dynamically regulated by specific extracellular signals. The reversible
nature of protein palmitoylation allows proteins to shuttle between
intracellular compartments. (A) For example, wild-type PSD-95 clearly
targets to postsynaptic membrane in hippocampal neurons (left), whereas
palmitoylation deficient mutant of PSD-95 diffusely localizes in somato-
dendrites (right). (B) Upon activity blockade, a palmitoylation enzyme
translocates to postsynaptic density and induces PSD-95 palmitoylation
and mediates synaptic clustering of PSD-95 and associated AMPA-type
glutamate receprotors. We are currently challenging the question how
dynamic cycling between palmitoylation and depalmitoylation is
regulated inside living neurons.
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Figure 2. Synaptic proteins do not usually function alone, but form protein
complexes with anchoring proteins and signaling proteins, thereby
performing their physiological functions. Taking advantage of our unique
biochemical approaches, we have identified various physiological protein
complexes. Examples include PSD-95- and LGIl-containing protein
complexes. LGI1 is a neuronal secreted protein whose mutations were
reported in patients with an inherited form of human epilepsy. We
recently purified the LGIl-containing protein complexes from mouse
brain, and found that secreted protein LGI1 functions as a ligand for
ADAM22 and ADAM?23. Interestingly loss of LGIl, ADAM22, or
ADAM?23 in mice showed similar epileptic seizures. Also, loss of LGI1
reduces AMPA receptor-mediated synaptic transmission.

Thus, we will clarify the major protein-protein networks and the various
physiological functions, such as synaptic transmission in the brain.
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Director-General: OKADA, Yasunobu, MD, PhD
1970 Graduated from Kyoto University, Faculty of Medicine. 1974
Instructor and 1981 Assistant Professor, Kyoto University, Faculty of
Medicine. 1992 Professor, NIPS. 2004 Vice-Director-General. 2007
Director-General, NIPS.
Speciality: Molecular and Cellular Physiology
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Associate Professor: KOIZUMI, Amane, MD, PhD
1997 Graduated from Keio University School of Medicine. Assistant Professor
in Department of Physiology, Keio University School of Medicine. 2002 PhD in
Neurophysiology, Keio University. 2002-2007 Research Associate, in Howard
Hughes Medical Institute, Harvard Medical School, and Massachusetts General
Hospital. 2007 Associate Professor, NIPS.
Speciality: Vision research, Neurophysiology
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Project Associate Professor: OKADA, Toshiaki, PhD
1988 Graduated from Okayama University, Faculty of Science. 1993
Completed the doctoral course in Natural Science and Technology,
Okayama University. 1996 post-doc in AIST. 2000 post—doc in State
University of New York at Stony Brook. 2002 Research scientist in RIKEN.
2009 Project Associate Professor, NIPS.
Speciality: Developmental Biology, Developmental Neuroscience
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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: KASHIHARA, Yasuhiro, PhD
1976 Graduated from Toyama University, Faculty of Science. 1983
Completed the doctoral course in Science, Kyushu University. 1983
Research Associate, NIPS.
Speciality: Neurobiology
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Assistant Professor: 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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Project Assistant Professor: AKITA, Tenpei, MD, PhD
1996 Graduated from Saga Medical School, Institute of Medicine. 2001
Completed the doctoral course in Physiology, Nagoya University Graduate
School of Medicine. 2001 JSPS Postdoctoral Fellow. 2004 Research Fellow,
Nagoya University of Arts and Sciences. 2008 Research Associate, NIPS.
Speciality: Cell Physiology, Neurophysiology
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Postdoctoral Fellow: URAMOTO, Hiromi, PhD
1990 Graduated from Japan Women's University, Department of Food and
Nutrition. 2002 Left the doctoral course in Life Science, the Graduate
University for Advanced Studies. Nov 2002 JST Research Fellow. Apr 2004
MEXT Postdoctoral Fellow.
Speciality: Cell Physiology
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Research works
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All of the cell functions, including neural activities, are
performed or supported by operation of bio-molecular sensors,
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) "Mechanisms of processing visual information in retina" In
the retina, various kinds of bio-molecular sensors express in
retinal neurons to form early vision. We investigate visual
function in retina, especially visual integration mechanisms in
retinal ganglion cells by gene-manipulation of bio-molecular
sensors and electrophysiology with organotypic retinal culture
system (Fig. 1).

(2) "Molecular mechanisms of cell volume regulation and their
physiological roles": Most cells regulate their cell volume even
the

mechanisms, a number of channels, transporters and receptors are

under anisotonic conditions. In volume regulation
involved (Fig. 2). We are investigating to identify volume-

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

(3) "Induction mechanisms of apoptotic, necrotic and ischemic
cell death": Dysfunction of cell volume regulation is associated
with necrotic and apoptotic cell death (Fig. 3) 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.

(4) "Molecular mechanisms of channel functions as bio-molecular
sensors": 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
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molecular mechanisms of volume- and stress-sensing functions of

anion channels, ATP channels and TRP cation channels (Fig. 4).

5% COp / 95% air, 37 °C

B
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Fig. 1 Oraganotypic culture of adult retina and gene transfection [after
Koizumi et al, 2007, PLoS One]
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Fig. 2 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. 3 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.
2009, J Physiol.]
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Fig. 4 Stress-sensing, ATP-releasing maxi-anion channel in cardiomyocytes.
[after Sabirov & Okada 2005, Purinergic Signalling. 1, 311-328]
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Professor: TOMINAGA, Makoto, MD, PhD

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

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

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

Specialty: Pharmacology, Neuroscience
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Assistant Professor: SUZUKI, Yoshiro, PhD
2000 Graduated from Tokyo Institute of Technology, Graduate School of

Bioscience and Biotechnology. 2000-2002 JSPS Research Fellow, 2002
Research Associate, Kitasato University School of Medicine. 2003 Research
Fellow, Brigham and Women’s Hospital/Harvard Medical School, 2005
JSPS Research Fellow in Abroad (University of Bern, Switzerland), 2009
Senior Research Fellow, University of Bern, 2010 Assistant Professor,
Okazaki Institute for Integrative Bioscience.

Specialty: Molecular Biology, Nephrology
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Project Assistant Professor: SOKABE, Takaaki, PhD

1998 Graduated from Himeji Institute of Technology, Faculty of Science.
2004 Graduated from University of Tokyo Graduate School of Medicine.
2004-2005 Research Fellow, University of Tokyo Graduate School of
Medicine. 2005 Postdoctoral Fellow, National Institute for Physiological
Sciences. 2007 JSPS Postdoctoral Fellow. 2008 Assistant Professor, National
Institute for Physiological Sciences.

Specialty: Cellular and Molecular Biology
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JSPS Postdoctoral Fellow: BOUDAKA, Ammar, MD, PhD
1998 Graduated from Al-Fateh University, Faculty of Medicine, Tripoli,
Libya. 1998-2002 General Practitioner at Al-Fateh Clinic, Tripoli, Libya.
2007 Graduated from Gifu University, The United Graduate School. 2007-
2008 Postdoctoral Fellow, University of Erlangen-Nuremberg, Institute of
Anatomy, Germany. 2008 JSPS Postdoctoral Fellow, National Institute for
Physiological Sciences.

Specialty: Cellular and Molecular Physiology
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NIPS Postdoctoral Fellow: SAITO, Shigeru, PhD

1997 Graduated from Hirosaki University, Faculty of Sciences. 1999
Graduated from Tokyo Metropolitan University, Graduate School of
Sciences. 2004 Graduated from Tokyo Metropolitan University, Graduate
School of Sciences. 2004-2005 Postdoctoral Fellow, Faculty of Agriculture,
Iwate University. 2005-2009 Postdoctoral Fellow, 21st Century COE
Program, Iwate University. 2009 Postdoctoral Fellow, Okazaki Institute for
Integrative Bioscience.

Specialty: Molecular evolution, Comparative genomics
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Postdoctoral Fellow: UMEMURA, Toru, PhD

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

Specialty: Molecular Biology
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Postdoctoral Fellow: UCHIDA, Kunitoshi, PhD

2003 Graduated from Nagoya City University, Faculty of Pharmacy. 2005
Graduated from Graduate School of Pharmaceutical Sciences, Nagoya City
University. 2005-2007 Pharmaceutical Research Center, NIPRO
Corporation. 2010 Graduated from the Graduate University for Advanced
Studies, School of Life Science. 2010 Postdoctoral Fellow, Okazaki Institute
for Integrative Bioscience.

Specialty: Cellular and Molecular Physiology

[EASES

MERFIC B B0 BUPR T S AR R AR AR 2 D AT 24T 72 > T
%, BRx BB TFREBMEFERL, ThoERANTAT
A AR F I T T ERIT LD & D BRAEBLEAMNC,
A VRSN SR, aE R, BRIRARNT 72 & D2
Wb 5 FHEMBE DR MRIT 21T > T\ 5, s
B D FEAR % T D MR OBEREL A 5 T L-UL, ML
AL, EER LR DT RTIZB W THLNITHZ &R
FTWND,

Research works

S THIRAAEY SR, A5, B4 THM, BRAHEN
FEE AT TRP T L& HLE UTZIR BE 225 - i A
I WRE SR - Ca” RN D 55 TR DRI, AL LA
RS Tl NEIR - RO 45 T HEE OB & B FE L TR %1T
S TUND,

(D IRESZ R D5y T B O MR B T 2898  BEA O IR &
SZRRO BPTHERBLRZ W TfRT, 28 BAIRSEZ VTS
REBEMRT, BRI 2 F W e fE A AR B B AR B BE iR
Br, Sk CORBURNT, Bin T XIB~U 2% A1 TE RN
WL CRES MO SRMREREZ BEL Q5 o, RIRT
FHEOWRETOAF LT v GO A ZHE R OB D
KD TND, IHIT, FHEEZBEROERLED TD,

(2) Ja AR R O 5 THERE ORI B3 2 WF 5« £k
FARRAE, BEMERBRE AV ORI RICB T B2
ERNSEZ RO THEZALNCT 5, ZOHFEICE, BiaT
KIE~ 7 A OITEEEE LRI 1T 9,

(3) RIRFHEN, ER1TE-CMEIR T BRI & 72 & o AR E F M

We mainly investigate molecular mechanisms of thermosensation,
nociception, taste sensation and Ca®* absorption by focusing on
TRP ion channels. We also investigate molecular mechanisms of
sleep/wakefulness regulation by focusing on orexin neurons.
Molecular cell biological, biochemical, developmental biological
and electrophysiological techniques are utilized to achieve the
above objectives. The followings are major projects in progress.
(1) Molecular mechanisms of thermosensation: Temperature

sensing ability is conferred by ion channels of the TRPV,
TRPM and TRPA families.

mechanisms

We try to clarify the molecular

of thermosensation and their physiological
significance by focusing on those thermosensitive TRP channels
from mammals to insects. We are also doing behavioral
analyses of mice lacking TRPV3, TRPV4 or TRPM2.
Furthermore, we are trying to isolate a novel thermosensitive
TRP channels.

(2) Molecular mechanisms of nociception: Capsaicin receptor
TRPV1 and TRPA1 are ion channels activated by different
noxious stimuli. We try to clarify the nociceptive mechanisms
at peripheral nerve endings by focusing on TRP ion channels,
especially TRPV1 and TRPA1. We are also doing behavioral
analyses of TRPV1- or TRPA1-deficient mice.

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

analysis such as slice patch clamp and in vivo extracellular

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

homeostasis, in molecular, cellular and whole animal level.
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@ Outline

Molecular approach has been very successful in
identifying and elucidating functional elements and their
functions, and imaging techniques have provided a large
amount of information of the functional localization of the
cerebral cortex and other brain structures. It remains
largely unknown, however, how information is processed
in the neuronal networks, which connect the microscopic
and macroscopic levels of the brain. In the Department of
Information Physiology, both of top-down and bottom-up
approaches are taken to investigate the mechanism of

information processing of the brain.
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Division of Sensory and Cognitive Information P.43
Division of Neural Signaling P.45

Division of Developmental Neurophysiology P.49
(Department of Development Differentiation and
Regeneration)
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Professor: KOMATSU, Hidehiko, PhD
1982 Completed the doctoral course in Osaka University. 1982-1988
Hirosaki University. 1985-1988 National Eye Institute, U.S.A. 1988-1995
Electrotechnical Laboratory. 1995 Professor, NIPS.
Speciality: Neurophysiology
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Associate Professor: ITO, Minami, PhD
1989 Completed the doctoral course in Osaka University. 1989-1994 Riken
Institute. 1994-1998 Rockefeller University. 1998 Associate Professor,
NIPS.
Speciality: Neurophysiology
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Assistant Professor: GODA, Naokazu, PhD
1998 Completed the doctoral course in Kyoto University. 1998-2003 ATR.
2003 Assistant Professor, NIPS.
Speciality: Visual Psychophysics
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Research works

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

psychophysical experiments are conducted in this laboratory.
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Inferior temporal (IT) cortex in monkey plays an important role in color processing. However, little is known about how colour information is distributed in
these cortical regions. We explored the distribution of colour-selective activity in alert macaque monkeys using functional magnetic resonance imaging
(fMRI) with two types of stimuli: a multicoloured (‘Mondrian’) pattern (a) and a colour grating (b). We found that colour-selective activities in the IT cortex
are not distributed uniformly, but are localized in discrete regions, each extending several millimetres in the anterior or posterior part of the IT cortex. The
colour-selective activation in the anterior IT was observed only with the Mondrian stimuli, whereas the colour-selective activation in the posterior IT was
observed with both the Mondrian and grating stimuli, with little overlap. These findings suggest that there are multiple subregions with differing stimulus
selectivities distributed in the IT cortex.
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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: FURUE, Hidemasa, PhD
Graduated from Kyushu Institute of Technology Graduate School of
Computer Science and System Engineering. Research Associate, Saga
Medical School. Research Associate and Assistant Professor, Kyushu
University Graduate School of Medical Sciences. 2009 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
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NIPS Postdoctoral Fellow: KASE, Daisuke, PhD
Graduated from The Graduate University for Advanced Studies School of
Life Sciences. 2009 Postdoctoral Fellow, NIPS.

Specialty: Neurophysiology

ffgee M K I
FUM K 22 K B I 52 5 2 A1 SRR HELAT
53852, 201044 H L0k,
R R AR R

Postdoctoral Fellow: UTA, Daisuke
Graduated from Kyushu University Graduate School of Medical Sciences.
2010 Research Fellow, NIPS.
Specialty: Neurophysiology
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Figure 1. EEG of a tottering mouse during absence seizure (top).
Frequency analysis of this EEG shows enhanced spectrum around 6 - 7
Hz during the absence seizure (middle). 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, red dashed circle).
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Figure 2. In vivo patch-clamp analysis of inhibitory mechanisms of
nociceptive transmission. Activation of locus coeruleus neurons resulted
in an inhibition of spinal nociceptive transmission by enhancement of
inhibitory synaptic responses. Cutaneous innocuous stimuli also elicited a
barrage of inhibitory synaptic responses in the spinal dorsal horn.
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Figure 3. Glutamate released from the climbing fibers diffuses from the
synaptic cleft and activates presynaptic AMPA receptors (GluR2/3) of the
basket cell terminals, leading to inhibition of GABA release from the
basket cells. Extrasynaptic glutamate concentration is controlled by
glutamate transporters (EAAT4/GLAST/GLT-1).
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Figure 4. Kinase activity of CaMKlla is essential for hippocampal
synaptic plasticity and behavioral the kinase-dead
CaMKIIa (K42R) knock-in mouse, synaptic activation induces binding of
Ca’/CaM to CaMKIlo. and postsynaptic translocation, but
CaMKIla (K42R) cannot phosphorylate substrate proteins, and therefore,
dendritic spine enlargement, long-term potentiation and behavioral
learning are all impaired.
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Research works

Our main interest lies in elucidation of the mechanism of

transduction and integration of neural information in the nervous
system. More specifically, we are trying to understand the basic
properties of neural information processing between neurons or
among a group of neurons constituting a local network. We are also
interested in the pathophysiological mechanism how a single gene
mutation leads to a symptom (such as ataxia, epilepsy and learning
and memory deficits), particularly in Ca*" channel mutant and
Ca*'/calmodulin-dependent protein kinase Ilo. mutant mice.
Additionally, we have recently started to make a computational
approach, incorporating computer-based neurons into brain slice
measurements (dynamic clamp), together with computational
simulation of network functions. The following are currently
ongoing major projects.
(1) Studies of neurological disorders caused by calcium channel
mutations. Mutations of the voltage-gated calcium channels are
associated with neurological disorders of human and mice, which
include cerebellar ataxia and some forms of seizure disorders. We
study the relation how a single mutation causes neurological
manifestations, mainly using brain slice preparations.

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

(2) Analysis of inhibitory synaptic circuits in the spinal dorsal
horn and its plastic change. We investigate the modulatory
mechanism of spinal nociceptive transmission by using in vivo
patch-clamp recording techniques from spinal dorsal horn and locus
coeruleus neurons (Fig. 2). The underlying mechanism for the
development of chronic pain is also a topic of our current
interest.

(3) Transmitter diffusion-mediated crosstalk between heterologous
neurons. We previously reported that the excitatory transmitter
glutamate diffused from climbing fibers (CFs) [projection to
cerebellar Purkinje cells (PCs) from the inferior olive in the brain
stem] presynaptically inhibited the GABAergic information flow
from basket cells to the same PCs. Recently, we found that
glutamate transporters (EAAT4/GLAST/GLT-1) take unique part
in determining the

degree of CF-induced inhibition by
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influencing the glutamate concentration in the route of its
intersynaptic diffusion (Fig. 3).

(4) Role of protein phosphorylation in neuronal functions.
Ca*'/calmodulin-dependent protein kinase Ilo (CaMKlIar) is an
enzyme that adds phosphates to a variety of protein substrates to
modify their functions. It is believed to be an essential mediator

for activity-dependent synaptic plasticity and memory functions.

We recently generated a kinase-dead CaMKIla (K42R) knock-in
mouse, and found that both hippocampal synaptic plasticity and
behavioral learning are severely impaired in this mutant mouse
(Fig. 4). We are now trying to analyze further molecular
mechanisms for such impairments and examine other aspects of

learning and memory in the K42R knock-in mouse.
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Professor (concurrent, NIPS): YOSHIMURA, Yumiko, PhD
1989 Graduated from Osaka Prefecture University. 1995 Completed the
doctoral course, Osaka University, Faculty of Medicine. 1995 Postdoctral
Fellow, Osaka Bioscience Institute. 1997 Assistant Professor, Nagoya
University. 2006 Associate Professor, Nagoya University. 2009 Professor,
NIPS.

Speciality: Neurophysiology
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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: MORI, Takuma, PhD
Graduated from Faculty of Science, Kyoto University. Completed the
doctoral course in Science, Kyoto University. Postdoctoral fellow, Primate
Research Institute, Kyoto University. Research associate, Salk Institute for
Biological Studies. Assistant Professor, NIPS.
Speciality: Neurophysiology, Virology
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NIPS 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: KIMURA, Yukiko, PhD
1999 Graduated from Saitama University. 2004 Completed the doctoral
course in biological sciences, the University of Tokyo. 2004 Research
fellow, NIPS.
Speciality: Developmental Biology
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NIPS Postdoctoral Fellow: ISHIKAWA, Ayako, PhD
2008 Completed the doctoral course in Osaka University. 2008 Research
Fellow, JSPS. 2009 Postdoctoral Fellow, NIPS.

Speciality: Neurophysiology
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Postdoctoral Fellow: SATOU, Chie, PhD
2005 Graduated from Waseda University. 2010 Completed the doctoral
course in the Graduate University for Advanced Studies.
Specialty: Neurophysiology
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1. Analysis of the neuronal circuits in visual cortex

Primary visual cortex is one of the best areas to study the
relationship between brain functions and synapses/neural circuits,
because the visual responsiveness of each neuron and the
functional columnar structures are well characterized in this area.
Therefore, we have analyzed the synapses and neuronal circuits
in this cortical area, and clarified their basic properties. For
example, we tested for fine-scale specificity of connections in rat
visual cortex using cross-correlation analyses of synaptic currents
evoked by laser scanning photostimulation. Recording
simultaneously from adjacent layer 2/3 pyramidal cells, we found
that when the cells were connected they shared inputs from
individual excitatory neurons in layer 4 and layer 2/3. Thus,
excitatory connections from layer 4 to layer 2/3 and within layer
2/3 form fine-scale assemblies of selectively interconnected
neurons. To characterize connection properties further and
elucidate the role of the fine-scale circuit in visual information
processing, we are currently conducting electrophysiological
analyses of neural circuits using slice preparations prepared from
transgenic mice in which cells responding to particular visual
stimulation can be visualized by fluorescent proteins expressed in
an activity-dependent manner.

2. The activity-dependent developmental of visual responsiveness
and neuronal circuits

It is known that visual function matures under the strong
influence of postnatal experience. We have been examining the
effect of manipulation of visual inputs on the development of
synaptic connections and neuronal circuits, to unravel the
synaptic mechanisms of activity-dependent maturation of cortical
functions.

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.
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Analyses of photostimulation-evoked excitatory postsynaptic currents
(EPSCs) simultaneously recorded in a pair of layer 2/3 pyramidal
neurons that was synaptically connected.

For each of the two cells, reconstructions of the locations of
photostimulation sites (coloured squares) relative to the locations of
laminar borders and cell bodies of recorded pyramidal neurons (triangles)
are shown. The colour of each square indicates the sum of amplitudes of
EPSCs that were observed in response to photostimulation at that site.
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Inhibition between nearby pyramidal neurons via inhibitory synaptic
terminals
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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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Department of Integrative Physiology has two
Laboratories, Laboratory of Sensori-Motor Integration
(Chair: Ryusuke Kakigi) and Laboratory of System
Neurophysiology (Chair: Atsushi Nambu). Although there
are many departments named Integrative Physiology in
Japan at present, Department of Integrative Physiology at
NIPS was founded as the first one in Japan. Laboratory of
Sensori-Motor Integration is investigating human brain
functions using various methods of neuroimaging such as
electroencephalography, magnetoencephalography, functional
magnetic resonance imaging, near-infrared spectroscopy
and transcranial magnetic stimulation. Laboratory of
System Neurophysiology is investigating brain functions
in animals, mainly monkey. In particular, they focus on the
function of basal ganglia and cerebral cortex and their
connection, and aim at clarifying pathophysiology and
finding therapeutic methods of various diseases in humans

by animal studies.
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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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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 Assistant Professor, NIPS.
Speciality: Neurophysiology, Psychiatry
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Project Assistant Professor: MIKI, Kensaku, MD, PhD
2000 Graduated form Hamamatsu university school of medicine, 2004
Completed doctoral course in Life Science, the Graduate University of
Advanced Studies. 2004 JSPS Research Fellow. 2008 Assistant Professor,
NIPS.

Speciality: Neurophysiology
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Project Assistant Professor: MORITA, Tomoyo, PhD
1994-1998 Faculty of Human Studies, Kyoto University, 2003 Completed
the doctoral course in Graduate School of Human and Environmental
Studies, Kyoto University. 2003. 2003 JSPS Research Fellow. 2006 JST
Research Fellow. 2009 Assistant Professor, NIPS.
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Project Assistant Professor: WASAKA, Toshiaki, PhD
1997 Graduated from The University of Tokushima, Faculty of Integrated
Arts and Sciences, 1999 Completed the master course in Human and
Natural Environment Sciences, The University of Tokushima. 2004
Withdrawal of doctoral course in Health and Sports Sciences, University of
Tsukuba. 2004-2008 Postdoctoral Fellow, NIPS. 2006-2010 Visiting
Researcher, NIH, 2008-2010 JSPS Postdoctral Fellow for Research Abroad.
2010 Assistant Professor, NIPS.
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NIPS Postdoctoral Fellow: URAKAWA, Tomokazu, PhD

2005 Graduated from University of Miyazaki, Faculty of Engineering.

2010 Completed doctoral course in Life Science, the Graduate University
for Advanced Studies. 2010 Postdoctoral Fellow, NIPS.

Speciality: Visual Neuroscience, Neurophysiology

(/1= W L AN
BRI SO, B R A SR}
EEFRHE T, 5k (LB, PRI
DR ALRIJE LA R C, A2 1454 A 2
S5,
B RAILIRY, SR LI,

Postdoctoral Fellow: NAKATO, Emi, PhD

1997 Graduated from Komazawa University, Department of Psychology.
2004 Completed the doctoral course in Psychology, Komazawa University.
2008 Research fellow, Research and Development Initiative, Chuo
University. 2009 Postdoctoral Fellow, NIPS.
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Postdoctoral Fellow: MATSUYOSHI, Daisuke, PhD
2003 Graduated from Faculty of Sociology, Kansai University. 2006,
Completed Master's Course in Psychology, Graduate School of Letters, Kyoto
University. 2009 Completed the Doctoral Course in Psychology, Graduate
School of Letters, Kyoto University, 2009 Postdoctoral Fellow NIPS.
Speciality: Psychophysics, Cognitive Neuroscience
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Postdoctoral Fellow: MATSUMOTO, Atsushi, MA
2002 Graduated from Department of Psychology, Nagoya University. 2004
Completed the master course in Graduate School of Environmental Studies,
Nagoya University. 2007 Completed the doctoral course in Graduate School
of Environmental Studies, Nagoya University. 2007-JSPS Research Fellow.
Specialty: Neuroscience, Psychophysiology

MEE K S E H
AT R SRR R 25, M R R
2 R SEBHE HRRE T, MATFFER
SRR R A A R R LR RS T
(FR2E) , PR 224E4 A 2B ELT,
y BRI, UNEYT—ar,

Postdoctoral Fellow: OTSURU, Naofumi, PhD
2005 Graduated from Kobe University School of Medicine, Faculty of
Health Science. 2007 Completed the Master’s Course in Health Science,
Kobe University. 2010 Completed the Doctoral Course in Life Sceince, the
Graduate University of Advanced Studies. 2010 Postdoctoral Fellow NIPS.
Speciality: Neurophysiology, Rehabilitation
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Postdoctoral Fellow: MIYAZAKI, Takahiro, MD, PhD
1994 Graduated from Kyoto University, Faculty of Science, 2000 Graduated
from Tokyo Medical and Dental University, Faculty of Medicine, 2000
Resident, Keio University Hospital, 2010 Graduated from The Graduated
University for Advanced Studies, School of Life Science, 2010 Postdoctoral
Fellow, National Institute for Physiological Sciences.
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Research works

K1 [ELEKTA-Neuromag $t&! 306 F+> 1L fki5atBIEE ]
306-channel helmet-shaped MEG recording system (ELEKTA-
Neuromag, Finland)




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 pain and itch 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, and brain response to mismatch stimulation.

(3) Application of brain research to society (Social brain):
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.

E2 #Hf-IcRAFEL:, ESRBICLPEAREERE (ER)E CORBMITES MRIGTRY) BRI (RREFROATTRY) DFESHEM
(FED, MAIFERDE 2 RIAHREE, &, BN EZTHSHEE T (Mochizuki et al. J Neurophysiol, 2009 &YHZ),

Newly developed stimulating electrodes inducing itch feeling (upper figure). MEG (yellow and blue circle) and fMRI (red regions) following itch
stimulation indicate that secondary somatosensory cortex (SII), insula and precuneus in bilateral hemisphere are commonly activated by both

methods (lower figure).
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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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Project Assistant Professor: 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. 2008 Project Assistant Professor, NIPS.
Speciality: Molecular neurobiology
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Project Assistant Professor: KOKETSU, Daisuke, PhD
2000 Graduated from Faculty of Liberal Arts, ICU. 2005 Completed the
doctoral course in Graduate School of Frontier Sciences, The
University of Tokyo. 2005 Research Fellow of Japan Society for the
Promotion of Science, Primate Research Institute, Kyoto University.
2010 Project Assistant Professor, NIPS.

Speciality: Neurophysiology
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NIPS Postdoctoral Fellow: TAKARA, Sayuki, PhD
2003 Graduated from Kyushu Institute of Technology. 2005 Graduated
from the master course in Department of Brain Science and Engineering,
Kyushu Institute of Technology. 2008 Completed the doctoral course in
Life Science, the Graduate University for Advanced Studies. 2008
Postdoctral Fellow, NIPS.
Speciality: Neurophysiology
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Living animals, including human beings, obtain many pieces
of information from the external and internal environments,
integrate them to make a decision for appropriate behavioral
activity, and finally take action based on self-intension. The brain
areas, such as the cerebral cortex, basal ganglia and cerebellum,
play a major role in the voluntary movements. On the other hand,
malfunctions of these structures result in movement disorders,
such as Parkinson’s disease. The major goal of our research
programs is to elucidate the mechanisms underlying higher motor
functions and the pathophysiology of movement disorders. To
explore such intricate brain functions, we employ a wide range of
neurophysiological and neuroanatomical techniques.

The current topics under study are as follows: 1) Elucidation
of information flows through the neuronal networks by
electrophysiological and anatomical methods; 2) Understanding
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 or optogenetics; 3) Elucidation of the
pathophysiology of movement disorders by recording neuronal
4) Understanding the

pathophysiology of movement disorders by analyzing neuronal

activity from animal models;

activity recorded in human patients during stereotaxic surgery.
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hyperdlrect dII’eCt pathWay
and indirect
pathways

disinhibition

inhibit other
motor programs

selected motor program akinesia involuntary movements

RINEEZDERGHAECAREERRBDORELHBATIET L. EBRSE (E) 1, NI/ —EER- BEER-HER,SOBRICEY, BE
ITEEBDHDERELIIIVT TRET 5, /A—FUVYUBORE(RR) (ZE, REBRNEINSERADBRINGIAT+2HY, TORKRE, BHBEXRT,
—H, SARZTHEDHE (B) 2L, ABERRNHBOFEHEATHAY, TORER, HEROEFBAEICHEMFSNKEITLL-0, FTHEESHNSIE
gIEhd,

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).

EHEEETILIIRDVEDTHS Wriggle Mouse Sagami, BIEEBIZ SRS HobIz&Y, HEEIES,

Wriggle Mouse Sagami, one of the models of movement disorders.
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Adjunct Professor: AIHARA, Kazuyuki
1982 Completed the doctoral course at the University of Tokyo. Currently, he is
Professor of Institute of Industrial Science, Graduate School of Information
Science and Technology, Graduate School of Engineering, and Director of
Collaborative Research Center for Innovative Mathematical Modelling, the
University of Tokyo.
Speciality: mathematical neuroscience
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Research works

The goal of the Division of Computational Neuroscience is to
clarify roles of nonlinear dynamics in neural systems for
realization of brain functions. In particular, we are elucidating
how a diversity of phenomena in nonlinear dynamical systems,
e.g., bistability, entrainment, chaos, and transitive dynamics, are
involved in various cognitive functions such as memory and
attention. We are also combining mathematics and physiology,
e.g., by trying conductance injection (dynamic clamp) and
developing a new method to analyze in vivo data, and exploring
the way to make biologically sound models and testable

predictions.
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(A) Neocortical pyramidal cells have extensively branched dendrites, and
recent physiological studies have shown that integration of synaptic
inputs in each dendritic branch may entail nonlinearity (Left, schematic
diagram). Analyzing a mathematical model of microcircuit incorporating a
reduced form of such branch-specific nonlinear integration, it was
suggested that the dendritic nonlinearity may contribute to the stability of
the circuit against noisy background inputs (Right, there exists a low-
activity stable state when the S/N ratio is small: Morita et al., Neural
Comput, 2007). (B) Inferior olive (I0) neurons show intriguing spatio-
temporal dynamics with rhythmic and synchronized spiking. We proposed
a gap junction-coupled network composed of simple conductance-based
model neurons and optimized its parameter values so that the network
reproduce the patterns of spike activity recorded from IO neurons in rats
(Left). Analyses of the model imply that both intrinsic bistability of each
neuron (Right) and the gap junction coupling play key roles in the
generation of the spatio-temporal dynamics (Katori et al., IJBC, 2009).
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The department of cerebral research consists of three
divisions, division of cerebral structure, division of
cerebral circuitry, and division of cerebral integration. In
the division of cerebral structure, we examine localization
and function of glutamate receptors and ion channels in the
regulation of neurotransmission, mechanism of long-term
memory formation, and left-right asymmetry of the brain.
In the division of cerebral circuitry, we examine the structural
and functional analysis of the internal circuits of the cerebral
cortex by electrophysiological, immunohistochemical and
morphological techniques to establish the fundamental basis
for modeling of the cortical circuitry. This department
by
morphological, electrophysiological, imaging, and non-

works on these various projects combining

invasive measurement techniques.
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Division of Cerebral Structure P.61
Division of Cerebral Circuitry P.64
Division of Cerebral Integration P.67
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Division of Cerebral Structure
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Professor: SHIGEMOTO, Ryuichi, MD, PhD
1985 Graduated from Kyoto University Faculty of Medicine. 1986 Resident,
Kyoto University Hospital. 1989 Instructor, Kyoto University Faculty of
Medicine. 1998 Professor, NIPS.
Speciality: Neuroanatomy and molecular neuroscience
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Associate Professor: TABUCHI, Katsuhiko, MD, PhD
1995 Graduated from University of Tsukuba School of Medicine. 1999
Completed the doctoral course at Osaka University Medical School. 1999
Postdoctoral Fellow at Howard Hughes Medical Institute, 2007 Instructor at
University of Texas Southwestern Medical Center, 2008 Research Associate
at Stanford University School of Medicine. 2009 Associate Professor, NIPS.
Speciality: Neuroanatomy and Molecular Neuroscience
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FUKAZAWA, Yugo, PhD

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

Speciality: Molecular neuroscience, Endocrinology
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Assistant Professor: MATSUI, Ko, PhD
1996 Graduated from University of Tokyo, Department of Psychology. 2001
Completed the doctoral course in Psychology at University of Tokyo. 2001
Postdoctoral Fellow at Oregon Health & Science University. 2006 Assistant
Professor at NIPS.
Speciality: Neurophysiology
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Project Assistant Professor: 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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NIPS Postdoctoral Fellow: EGASHIRA, Yoshihiro, PhD
2005 Graduated from Osaka University Faculty of Science. 2010 Completed
the doctoral course in Science at Osaka University. 2010 Postdoctral Fellow
at NIPS.
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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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JSPS Postdoctral Fellow: HARADA, Harumi, PhD
2005 Graduated from Akita University, Faculty of Education and Human
Studies. 2010 Completed the doctoral course in Environmental Sciences at
University of Tsukuba. 2010 JSPS Postdoctral Fellow at NIPS.
Speciality: Molecular Neuroscience
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JSPS Postdoctoral Fellow: WANG, Wen, MD, PhD
1998 obtained MD in Fourth Military Medical University (FMMU) at Xi’an,
China, 2004 obtained PhD degree in FMMU and worked as a assistant
professor, 2009 got the position of associated professor in the Department of
Anatomy, FMMU. 2009 Postdoctoral Fellow supported by JSPS at NIPS.
Speciality: Molecular Neurobiology
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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
reveal 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, electro-physiological, 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 the function of synaptic cell adhesion molecules
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Neurexin/Neuroligins on the neural circuit formation and the
relevance to neuropsychiatric disorders, such as autism spectrum
disorders. To this end, we will generate knock-in and knockout
mice of these genes and study their effects on the excitatory and
inhibitory synapses using biochemistry, electrophysiology, and
electron-microscopy. We will also study their behaviors including
social interaction and learning and memory from the aspect of the
disorders (Fig.3).

(3) Analysis of the effect of dynamic changes in synaptic and

B1:AMPA 2 (5nm £42:3#) £ LU GluRd2 E (10nm £1F#) 7L
FIUBRBARONKIZH1THRE

Fig.1 Co-localization of AMPA-type (Snm gold particles) and GluRd2
(10nm gold particles) glutamate receptors in the cerebellum
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Fig.3 Neuroligin-3 R451C knock-in mice showed deficit in social
behavior.

glial microenvironment to the spatiotemporal distribution of
neurotransmitters. It has been shown that ectopic release of
synaptic vesicles occurs from presynaptic terminals directly facing
the surrounding glial cells in the cerebellum (Fig.4). Preliminary
data of two-photon imaging show that such form of neural-glial
communication may mediate rapid remodeling of the
microenvironment. We will analyze how the glial encasement of
synaptic 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:
1997 Graduated from Osaka University, Faculty of Engineering Science.

OTSUKA, Takeshi, PhD

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

Speciality: Neuroscience
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Assistant Professor: MORISHIMA, Mieko, PhD
1999 Graduated from Tokyo University of Pharmacy and Life Science.2001
Completed the master course in Osaka University. 2006 Completed the doctoral
course in The Graduate University for Advanced Studies. 2006 Postdoctoral
fellow, NIPS. 2006 Assistant Professor.
Speciality: Neuroscience
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Postdoctoral Fellow: SHIGEMATSU, Naoki, PhD
2002 Graduated from Nagasaki University, School of Pharmaceutical
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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NIPS Postdoctoral Fellow: UETA, Yoshifumi, PhD
2002 Graduated from Kyoto Institute of Technology, Faculty of Polymer
Science and Technology. 2004 Completed the master course at Nara
Institute of Science and Technology, Graduate School of Biological
Sciences. 2008 Completed the doctoral course at Kyoto University,
Graduate School of Medicine. 2008 Research fellow, NIPS.
Speciality: Neuroscience
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Postdoctoral Fellow: HIRAI, Yasuharu, PhD
2004 Graduated from Osaka University, Faculty of Engineering Science.
2009 Completed the doctoral course at The Graduate University for
Advanced Studies. 2009 JSPS Research fellow. 2010 Research fellow, NIPS.
Speciality: Neuroscience
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Postdoctoral Fellow: USHIMARU, Mika, PhD
2009 Graduated from The Graduate University for Advanced Studies School
of Life Sciences. 2009 Postdoctoral Fellow, NIPS.
Specialty: 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.

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. Above,
Diagram showing several classes of neocortical neurons and their
responsiveness to ACh. Red upward arrows indicate cell-types exhibiting
nAChR-mediated excitation to focal ACh application while blue downward
arrows indicate cell-types inhibited via mAChR activation. Below,
Representative traces showing the effect of ACh on the various cell-types
shown in above.
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Synaptic innervations of cortical spines. 4, A cortical spine (Sp) was coinnervated by a VGLUT2-positive (T2)
asymmetrical synapse (black arrow) and two symmetrical synaptic terminals (white arrows). B, Schematic
summary of the GABAergic input to dendritic spines. Most 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.
Specialty: Functional neuroimaging, Neuroscience
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Assistant Professor: TANABE, Hiroki, PhD
1991 Graduated from College of Liberal Arts, International Christian
University. 1998 Completed the doctoral course in Medical Sciences, Osaka
University. 1998 Research Fellow, Communications Research Laboratory.
2002 JST Research Fellow. 2004 Assistant Professor, NIPS.
Specialty: Cognitive Neuroscience
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Assistant Professor: KITADA, Ryo, PhD
2000 Graduated from Faculty of Human Studies, Kyoto University. 2005
Completed the doctoral course in Graduate School of Human and
Environmental Studies, Kyoto University. 2005 Postdoctoral Fellow, Queen’s
University. 2007 JSPS Postdoctoral Fellow for Research Abroad & Research
Associate, Queen’s University 2008 Assistant Professor, NIPS.
Specialty: Cognitive Brain Science, Psychophysics

Project Assistant Professor: TANAKA, Satoshi, PhD
2000 Graduated from Department of Psychology, Sophia University, and
2005 Completed from the doctoral course in School of Life Science, the
Graduate University for Advanced Studies. 2005 JSPS Fellow, 2006 JSPS
Fellow for Research Abroad and 2008 JST Research Fellow.
Specialty: Neuroscience, Cognitive Sciences
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Project Assistant Professor: KAWAMICHI, Hiroaki, PhD
1996 Graduated from Department of Engineering, University of Tokyo, and
1998 Completed the master course in Department of Engineering,
University of Tokyo. 1998-2010 Researcher, Senior Researcher, Systems
Development Laboratory, Hitachi Ltd. 2010 Assistant Professor, NIPS.
Specialty: Cognitive Neuroscience
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Postdoctoral Fellow: MURASE, Mika, PhD
1999 Graduated from Tokyo University of Agriculture, Faculty of
Agriculture. 2004 Completed the master course, Graduate School of
Education, Fukui University. 2007 Completed the doctoral course in Life
Science, The Graduate University for Advanced Studies. 2007 Postdoctoral
fellow, NIPS.
Specialty: Neuroscience
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Postdoctoral Fellow:

YOSHIHARA, Kazufumi, MD, PhD
1989 Graduated from Kyoto University, Faculty of Engineering. 1992
Completed the master course, Graduate School of Engineering, Kyoto
University. 1999 Graduated from Kyushu University School of Medicine.
2006 Completed the doctoral course in Medical Sciences, Kyushu
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University. 2007 Assistant Professor, Kyushu University Hospital. 2010
Postdoctoral fellow, NIPS.
Specialty: Mind-body Medicine, Pycho-neuro-immunology
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Postdoctoral Fellow: OKAZAKI, Shuntaro, PhD

2001 Graduated from Keio University, Faculty of Science and Technology.
2007 Completed the doctoral course, Graduate School of Science and
Technology, Keio University. 2007 Research Fellow, Research Institute,
National Rehabilitation Center for Persons with Disabilities. 2010
Postdoctoral fellow, NIPS.

Specialty: Neurophysiology, Psychophysiology, Acoustics
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Postdoctoral Fellow: OSHIO, Ritz, PhD
2001 Graduated from Tokyo University of Pharmacy and Life Sciences.
2007 Completed the doctoral course in Graduate School of Medicine,
Nagoya University. 2007 Research Associates, Kyoto University. 2009
Science Communicator, Nagoya University.
Specialty: Cognitive Neuroscience, Neurophysiology
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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 commonly activated by social and monetary rewards.
Why are we nice to others? One answer provided by social psychologists is
because it pays off. A social psychological theory stated that we do
something nice to others for a good reputation or social approval just like
we work for salary. Although this theory assumed that social reward of a
good reputation has the same reward value as money, it was unknown
whether it recruits the same reward circuitry as money in human brain. In
this study, we found neural evidence that perceiving one’s good reputation
formed by others activated the striatum, the brain’s reward system, in a
similar manner to monetary reward. Considering a pivotal role played by a
good reputation in social interactions, this study provides an important first
step toward neural explanation for our everyday social behaviors.




RELBEFPRR
DEPARTMENT OF DEVELOPMENTAL PHYSIOLOGY

O =

TP RIT, ERRSFEE LD L EH RO %S
FICBUTAEH L HEXOITHIL 2 HIE
LT, BE3HM, EE1VHMOMIREL TR ELR,
BT 1E P2 AV O & A2 BRI 2 Jiti 5% i U AN AR BE
geray =/ N (e IEZ0%) DB a2 CRBA TN JE 1
FERERFTEA P E LTI IR L, IRERSC T iE S 2 Hil 455
TR ] 3 0D 38 2 LR S £ DS RE B REAE I D\ CHFZE
ZEBAL QD F7 A IRTE S RE R RS B 225 o
B IS A S — BN B S, R 15 LY X
IR R DT F T ADFE IS LOMNIR G % Ot R Bl O
VET VT DA =R N BRAELFENRFIESS
T BERSBE /0 &% W TIRITL TG, FT2AEFEIN 43 s
BERE TS BEAF ST P I RS 2 FaR s S, Ak
15HFICHEIEL, IO RN L2 AR O3 H X
(BT DA AT > TWD, F2& BHFFEERFTIZ DN T
i, ERR21E1T A TE DR BB EEHR (BIRER K
RS D ERBL ISR RE TS MR M 0 K BB L
L CEESNT,

@ Outline

Department of Developmental Physiology was founded
in 2003 with 3 full-staff divisions and 1 adjunct division,
for the purpose of clarifying the physiological mechanism
of mental and physical development of human beings. One
of the divisions was transferred from the previous Higher
Brain Function Project, Department of Integrative Physiology,
headed by Prof. Tadashi Isa. This division (Division of
Behavioral Development) studies the development and post-
injury recovery of the neural systems controlling the eye and
hand movements. Prof. Junichi Nabekura was elected as a
chair of the Division of Homeostatic Development and has
initiated the activity of the division since 2003. This division
studies the development of synapses in the central nervous
system and remodeling of neural circuits after the brain
injury by using electrophysiological techniques and imaging
with multi-photon microscopes. Prof. Yasuhiko Minokoshi
was elected as the chair of Division of Reproductive/Endocrine
Development, and started researches on neural control of
metabolism, especially focused on the function of the
hypothalamus, to obtain better understanding of the
molecular mechanisms of pathophysiology of obesity and
diabetis mellitus. Division of Adaptation Development, an
adjunct division, had been chaired by Prof. Toshihiko Yada
of Jichi Medical University, whose is a specialist on the
energy and glucose homeostasis , since 2009.
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Division of Behavioral Development P.71
Division of Homeostatic Development P.75
Division of Endocrinology and Metabolism P.78
Division of Adaptation Development P.80
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Division of Behavioral Development
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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

—+=

By % & B IE &
FOURFIEATREE, FOUR ARG AR
B LR TR, E L B ETR
B ORGE T rY = MR, BHEF
Fed (e B HEE) BF7E3Z 18 B 28 TS
6 H DB,

R BRI AL, R A

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.
Speciality: Neurophysiology and Neuropharmacology
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Project Assistant Professor: IKEDA, Takuro, PhD

1998 Graduated from Tokyo University, Faculty of Science. 2004
Completed the doctoral course in University of Tokyo, Faculty of Medicine.
2004 Postdoctoral Fellow at Tamagawa University. 2005 Postdoctral Fellow
at NIPS. 2010, Research Associate, NIPS.

Speciality: Neurophysiology and Cognitive Neuroscience
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Project Assistant Professor: KINOSHITA, Masaharu, PhD
1992 Graduated from University of Tsukuba, College of Biological
Sciences. 1998 Completed the doctoral course in University of Tsukuba,
Faculty of Medicine. 1998 Postdoctral Fellow at NIPS, 2001 Postdoctral
Fellow at Rockefeller Univ., 2010 Research Associate, NIPS.

Speciality: Neurophysiology
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Project Assistant Professor: MARUYAMA, Megumi, PhD
1998 Graduated from Osaka University, Faculty of Medicine. 2002
Research Associate, Shimane University, Faculty of Medicine. 2007
Obtained PhD from Shimane University. 2009 Research Fellow, National
Institute for Basic Biology. 2010 Research Associate, NIPS.

Speciality: Neurophysiology and Environmental Physiology
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Postdoctoral Fellow: NISHIMURA, Yukio, PhD

1995 Graduated from Nihon University, Faculty of Humanity and Science.
1998 Completed the master course of Graduate school in Yokohama
National University, faculty of Education. 2003 Completed the doctoral
course in University of Chiba, faculty of Medicine. 2003 Postdoctral
Fellow, NIPS. 2007 Visiting Scientist in University of Washington. 2009
Researcher, PRESTO-JST.

Speciality: Neuroscience
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Postdoctoral Fellow: WATANABE, Hidenori, PhD
1997 Graduated from Tokyo Univ. of Science, Dept. of Physics. 2002
Completed the doctoral course in The Univ. of Tokyo, S. of Engineering.
Research Fellow, Tamagawa Univ.. 2003 JSPS Research Fellow. 2005
Research Fellow, Tamagawa Univ..
Speciality: Neuroscience, Information systems engineering
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Postdoctoral Fellow: SAKATANI, Tomoya, PhD
1997 Graduated from the University of Tokyo, Faculty of Science. 2004
Obtained PhD from the Graduate University for Advanced Studies
(SOKENDAI). 2004 Postdoctral Fellow at NIPS. 2005 Visiting Fellow at
the University of Oxford. 2006 Postdoctral Fellow at NIPS.
Speciality: Neuroscience
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Postdoctoral Fellow: KATO, Rikako, PhD
1997 Graduated from Ibaraki University, Faculty of Science. 2003
Completed the doctoral course in Tsukuba University, Faculty of Medicine.
2003 Postdoctral Fellow, NIPS. 2003 Postdoctral Fellow, College de France.
2005 Postdoctral Fellow, NIPS. 2010 Postdoctral Fellow, NIPS.
Speciality: Neuroscience
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Postdoctoral Fellow: UMEDA, Tatsuya, PhD
1998 Graduated from University of Tokyo, Faculty of Science. 2004
Completed the doctoral course in Tokyo Medical and Dental University,
Faculty of Medicine. 2005 Postdoctral Fellow at Tokyo Medical and Dental
University, 2007 Postdoctral Fellow, NIPS.
Speciality: Neurophysiology
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Postdoctoral Fellow: IMAZU, Sugiko
2001 Graduated from College of Liberal Arts, International Christian
University. 2003 Completed the master’s course in Graduate School of
Informatics, Kyoto University. 2005 Editor, Kubapro. 2007 Science
Communicator, National Museum of Emerging Science and Technology.
2009 Research fellow, NIPS.
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NIPS Postdoctoral Fellow:
PHONGPHANPHANEE, Penphimon, PhD

1999 Graduated from Faculty of Pharmaceutical Sciences, Chulalongkorn
University, Thailand. 2008 Completed the doctoral course in the Graduate
University for Advanced Studies(SOKENDAI). 2009 Postdoctoral Fellow
in NIPS.

Speciality: Neurophysiology
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Research works

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

1.

(1)Electrophysiological analysis of local circuits of the superior

Saccadic eye movements

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

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

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

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

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

2. Dexterous hand movements

We clarified the existence of oligosynaptic (indirect) pathway

from the primary motor cortex to hand motoneurons mediated by
interneurons in the cervical spinal cord. Moreover, we observed the
behavior of the monkeys in which direct cortico-motoneuronal
connections are transected while the indirect pathway remained
intact and found that the monkeys can perform precision grip
after 1-3 months of recovery period. To explore the basic
mechanism involved in the compensatory mechanisms, we use
multidisciplinary approaches including electrophysiology, non-
invasive brain imaging with positron emission tomography (PET)
and analysis of gene expression by DNA microarray and in-situ

hybridization.

Recently we start to approach the analysis of neural systems
controlling movements by the manipulation of the function.
One is the Brain-machine Interface (BMI). This technology
with decoding neural activity would be useful for the analysis of
neural system.  The other is the gene transfer using virus
vector. For example, the optogenetics is a high-powered tool to

discriminate the neurons with particular function or connections.
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Figure 1. Schematic of local circuit underlying GABAgR-mediated
regulation of bursts in the SC. Postsynaptic GABAgRs expressed both in
NFV and WFV cells and presynaptic GABAgRs located on gluamatergic
synaptic terminals in the SGS are activated by synaptically released
GABA during bursts of SGS GABAergic neurons. Hyperpolarization in
NFV cells, shunting inhibition in WFV cells, and reduction of glutamate
release may contribute to the limitation of burst duration. When
GABAGgRs are blocked, burst duration in the SGS may be prolonged in
an NMDAR-dependent manner, and then, the prolonged burst may
spread to the SGI. Thus the burst duration of the SGI may also be
prolonged.
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Figure 2. (a) The schematic drawing indicates the cutting plane of
horizontal slice of superficial SC with arrangement of stimulating and
recording system from the coronal view. The red arrows show directions of
electrical stimulation that were applied. (b) Top view of the horizontal slice
of superficial SC overlying an electrode array. The pink asterisk indicates
the location of recorded neuron. Electrical stimulationwas applied from
each of six electrodes in the white square while recording from the neuron.
(c) The evoked EPSPs or IPSPs from the stimulation at electrode number
1-6 in figure b are shown for single pulse (top row — blue traces) and 200
Hz (bottom row — red traces) stimulation. (d) The integration of EPSP
(positive value) and IPSP (negative value) from the data in panel ¢ during
0-50 ms after stimulation onset were summarized and plotted on the
distance axis that the closest electrode to the cell was set to be zero. Percent
of maximal responses were plotted on the distance between the stimulating
electrode to the cell closest electrode forsingle pulse (blue) and 11 pulses/
200 Hz (red).
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Figure 3. Neuronal activities in the SC ipsilateral to V1 lesion correlated
to the monkey’s performance. When the monkey succeed to detect them
(‘Hit* trial), this neuron exhibited clear visual responses to the visual
stimuli presented in the visual field affected by the lesion, while when the
monkey failed to detect them (‘Miss’ trial), these responses attenuated
although the same visual stimuli were presented.
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Figure 4. After spinal cord injury, a subcortical oscillator commonly
recruits hand/arm muscles, via remaining pathways such as
reticulospinal and/or propriospinal tracts, independent of cortical
oscillation, and contributes to functional recovery.
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Professor: NABEKURA, Junichi, MD, PhD

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

Speciality: Neuroscience
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Associate Professor: ISHIBASHI, Hitoshi, PhD

1988 Graduated from Kyushu University, Faculty of Pharmaceutical
Sciences. 1990 Completed the master course in Pharmaceutical Sciences,
Kyushu University. 1996 Completed the doctoral course in Medical Sciences,
Kyushu University. 1998 Assistant Professor, Faculty of Pharmaceutical
Sciences, Kumamoto University. 2000 Assistant Professor, Graduate School of
Medical Sciences, Kyushu University. 2007 Associate Professor, NIPS.
Speciality: Neuroscience
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Assistant Professor: KATO, Go, MD, PhD

1998 Graduated from Kyushu University, School of Medicine. 2005 Completed
the doctoral course in Medical Sciences, Kyushu University. 2005 Postdoctoral
Fellow, Beth Isracl Deaconess Medical Center, Harvard Medical School. 2007
Instructor, Beth Israel Deaconess Medical Center, 2008 Assistant Professor,
Department of Orthopedic Surgery, School of Medicine, Kyushu University.
2009 Resident, Department of Orthopedic Surgery, Fukuoka City Hospital.
2010 Assistant Professor, NIPS.

Speciality: Neuroscience
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Project Assistant Professor: WATANABE, Miho, PhD
1996 Graduated from Waseda University, Faculty of Human Sciences.
1998 Completed the master course in Human Sciences, Waseda University.
2004 Completed the doctoral course in Medicine, Nippon Medical School.
2004 Research Fellow, NIPS. 2006 Research associate, NIPS.

Speciality: Neuroscience.
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NIPS Postdoctoral Fellow: ETO, Kei, PhD
2004 Graduated from University of Shizuoka, Faculty of Pharmaceutical
Sciences. 2006 Completed the master course in Pharmaceutical Sciences,
Kyushu University. 2009 Completed the doctoral course in Pharmaceutical
Sciences, Kyushu University. 2007 JST Research Fellow.
Speciality: Neuroscience
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JSPS Postdoctoral Fellow: KIM, Sun Kwang, OMD, PhD
2002 Graduated from Kyung Hee University, College of Oriental Medicine.
2008 Completed the doctoral course in Oriental Medicine, Kyung Hee
University. 2008 Research fellow, Acupuncture & Meridian Science
Research Center, Kyung Hee University. 2008 JSPS fellow.

Speciality: Neuroscience
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Research works

In the last stage of neural development, a massive re-
arrangement of neuronal circuits takes place. This is associated
with an alteration of functional neural circuits, 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 brain function at
neuronal circuits and synaptic levels by using various approaches,
e.g. in vivo imaging with advanced two photon microscopy,
electrophysiology and molecular biological techniques. We also
focus on the re-appearance of immature characteristics at the
molecular, synapse and circuit levels after acute brain damage.

To achieve cutting edge technique for in vivo imaging with
two photon microscopy, we have improved the laser light path
and the cranial attachment for imaging. We succeeded in
achieving a distinct imaging of various fine structures through
entire layers of mouse cortex.

(1) By employing this technique, we attempt to elucidate the
mobility of neuronal spines and various glia during
development and after neuronal injury. We visualized the
microglia surveillance for synapses in in vivo. In the intact
brain, microglia attached onto the boutons, presynaptic
structures, and dendritic spines, postsynaptic structures, for 5
min every 1 hour, exactly. In the damaged brain, this contact
became much prolonged to more than 1 hour in duration.
Occasionally, the damaged synapses were eliminated after the
prolonged contact. Microglia seemed to disconnect the
severely damaged neuronal circuits. In addition, the rate of
synapse turnover increased at the hemisphere contralateral to
damaged somatosensory cortex during limited period after the
infarction, resulting in generating new circuits compensating
the loss of function. In addition, we also focus on the
remodeling of neuronal circuits in case of chronic pain model
and GABAergic migration in the immature cortex.

(2) In immature animals, GABA induces neuronal depolarization
and often acts as an excitatory substance. 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).
Phosphorylation of KCC2 induces its clustering at the lipid raft
and apprears its function. Neuronal damage induced

dephosphorylation of KCC2, resulting in an increase in the

intracellular CI” concentration and switching GABA response
from hyperpolarization to depolarization. We also study
functional relevance of GABA excitation in Gn-Rh neuron,
which expressed low KCC2 even in the mature, by employing

several gene-manipulated mice.
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(3) We 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 at single synaptic
terminal. This could be one of unique synaptic plasticity in

developing neural circuits. We now focus on elucidating

underlying mechanisms, e.g. related trophic factors.

(4) we are interested in studying the modulatory action of various
naive and natural bioactive substances, e.g., TRH on the
synaptic transmission and neuronal excitability by performing
patch clamp recording on slice and from acutely dissociated

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

1997 Graduated from Faculty of Integrated Arts and Sciences, The
University of Tokushima. 1999 Completed the master course in Graduate
School of Human and Natural Environment Sciences, The University of
Tokushima. 2003 Completed the doctoral course in Ehime University
School of Medicine. 2003 Research Associate, Ehime University School of
Medicine. 2004 Assistant Professor, NIPS.

Specialty: Endocrinology and metabolism, Biochemical physiology of
exercise
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Assistant Professor: OKAMOTO, Shiki, VMD, PhD
1996 Graduated from Faculty of Veterinary Medicine, Hokkaido University.
2000 Completed the doctoral course in Veterinary Medicine in Hokkaido
University. 2000 JSPS Research Fellow. 2001 Researcher in Tokyo Metropolitan
Institute of Medical Science. 2004 Assistant Professor, NIPS.
Specialty: Neuroimmunology, Stem cell biology
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Project Assistant Professor:

INAGAKI-OHARA, Kyoko, PhD
1988 Graduated from Faculty of Applied Biological Science, Hiroshima
University (MS). 1997 Completed the PhD course in Graduated School of
Medicine, Nagoya University. 1997 Research Associate in Medical School of
Northwestern University (IL, US), Kyushu University, 2003 Assistant
Professor Dept. Medicine, University of Miyazaki, Project Assistant
Professor University of the Ryukyu.
Specialty: Mucosal Immunity
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NIPS Postdoctoral Fellow: TODA, Chitoku, PhD
2006 Graduated from Faculty of Veterinary Medicine, Hokkaido University.
2009 Completed the doctoral course in The Graduate University for Advanced
Studies (SOKENDAI). 2009 Postdoctoral fellow, NIPS.
Specialty: Endocrinology and metabolism
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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 crucial
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 and
adipokines in peripheral tissues.

(4) Role of AMPK and AMPK-related family in the regulation of
metabolism in physiological and pathophysiological conditions.
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LIFUIE, BRHOLITFURAER Ob-Rb L TEEMIC, MU
ISR TE-RB@HERZENLTHENICERHD AMPK ZEHL
L. BERAEEERILZ(RET B, E-LTFUIE, RKTE AMPK [Fit%
BFITHHE S B EICE-TEEIMFEERZSIEE Y. AMPK JEHEIC
HTBDEDESUWHRGEASERIE, LIFUICEBIRIILF—RE
AHERICDETHD, LIFUNRRTEREEEHICENTED LS
IZ AMPK B4 ZHERIICERET 50ME, ERLHRFEEND—DOTHS.
Leptin controls body energy metabolism by reciprocally regulating
AMP Kkinase in the hypothalamus and skeletal muscle

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

mechanism for the reciprocal regulation of AMPK activity in the
hypothalamus and skeletal muscle.
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Regulatory role of the hypothalamic nuclei in glucose metabolism in
peripheral tissues in response to leptin

Leptin activates POMC neurons in arcuate hypothalamus (ARC) via
VMH neurons, thereby stimulating melanocortin receptor (MCR) in VMH
and PVH neurons. Activation of MCR in VMH stimualtes gluocse uptake
in BAT, heart and skeletal muscle, while MCR in PVH stimulates glucose
uptake in BAT preferentially.

Feeding
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Stimulatory role of orexin in glucose metabolism in skeletal muscle
Orexins are hypothalamic neuropeptides that play important roles in the
regulation of sleep/wakefulness, feeding and motivated behavior. We
found that orexin neurons activate in reponse to tasting and
anticipation of feeding, and then activate VMH neurons. Actiavated
VMH neurons stimulate glucose utilizaiton in skeletal muscle
preferentially, thereby preventing diet-induecd hyperglycemia.
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Division of Adaptation Development
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1975 LM E K F LA, 1983 5T#T K
FRFBLE L RHE LR RE T, 1983-
1987 HURE BRI R 22 R S A B 20
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Adjunct Professor: YADA, Toshihiko, PhD

1975 Graduated from Hokkaido University, School of Engeneering. 1983
Completed the doctoral course at Kyoto University, Graduate School of
Medicine. 1983-1987 Research Associate, Tokyo Medical and Dental University,
School of Medicine, Department of Physiology. 1986-1987 Postdoctoral
Associate, Cornell University, College of Veterinary Medicine, Department of
Pharmacology, USA. 1987-2000 Associate Professor, Kagoshima University,
School of Medicine, Department of Physiology. 1996-2000 Adjunct Associate
Professor, NIPS, Division of Intracellular Metabolism. 2000- Professor,
Department of Physiology, Division of Integrative Physiology, Jichi Medical
University, School of Medicine. 2009- Adjunct Professor, NIPS, Department of
Developmental Physiology, Division of Adaptation Development.
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Research works

Regulation of insulin release: 1) Elucidating mechanisms by
which ghrelin inhibits insulin release, and establishing the basis for

treating type 2 diabetes with ghrelin blockade that promotes insulin

release. 2) Elucidating the role of Kv channels of islet B-cells in
regulation of insulin release.

Regulation of feeding: 1) Elucidating feeding-regulating neural
pathway in the hypothalamus, particularly that from the 1% order
center Arcuate nucleus to the integrative center Paraventricular
nucleus. 2) Elucidating mechanisms how novel anorectic peptide
Nesfatin-1 and classical peptide Oxytocin regulate feeding and
exploring their (patho)physiological roles and therapeutic potential.
3) Interplay of brain and peripheral organs in regulation of feeding

and body’s homeostasis.

K+
Kv channel
(Kv2.1)

K+

Ca?* channel

Kare channel

Glucose
metabolism

Insulin secretion

1 Ghrelin [2kBAVRY G IFIDAH=X L

Fig 1. Mechanism for inhibition of insulin secretion by ghrelin.
(Dezaki K., Yada T. et al.: Diabetes 56: 2319-2327, 2007; Dezaki
K., Sone H., Yada T.: Pharmacol. Ther. 118:239-249, 2008)
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Fig 2. Endogenous ghrelin in islets inhibits and its blockade
promotes insulin secretion. (Dezaki K., Yada T. et al.: Diabetes 53:
3142-3151, 2004; Diabetes 55 : 3486-3493, 2006. ; Yada T.,
Dezaki K., et al. Curr. Diab. Rev. 4 : 18-23, 2008.)
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Food Intake / Central Nesfatin-1

Satiety

B3 Nesfatin-1 fEENE PYN ¥ b o mifE S5 F)LIE, NTS POMC #iZIZEIE, AS/JILFUKRE
HEERESIERIT,

HHR LD Nesf-1 F7z i3 FHE UL T PVN O Nesf-1 BE O Oxt M2 &ML S5, PVN T, NIAME
Nesf-1 7% Oxt ##EIZ6 T2 B DLW HEE/I T RFTHRIE M E L L CTHER %, PVN @ NTS (233543
AR 7TV POMC MR AR MEALL, AT/ 2V FARTFE ORI 2 58975,

Fig 3. Nesfatin-1-operative PVN oxytocinergic signaling to NTS POMC neurons causes melanocortin-
dependent satiety

Central Nesf-1 or food intake activates Nesf-1 and Oxt neurons in PVN. In PVN, endogenous Nesf-1 serves as a
paracrine/autocrine or local neuronal stimulator of Oxt neurons. PVN oxytocinergic signaling to NTS activates
POMC neurons, inducing melanocortin-dependent satiety. (Maejima Y., Yada T. et al.: Cell Metabolism 10:
355-365, 2009)
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Research Facilities
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CENTER FOR GENETIC ANALYSIS OF BEHAVIOR

28— (BHE) (Director)

B OE R E —
Professor: SHIGEMOTO, Ryuichi, PhD
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@Outline

This center produces gene modified rat/mouse and
analyzes their behavior using multiple parameters under
normal and various stressful conditions. The facilities in
this center are open for the collaboratory use from
researchers all over Japan.
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Section of Mammalian Transgenesis P.83
Section of Metabolic Physiology P.85
Section of Behavior Patterns  P.86
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Section of Mammalian Transgenesis
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Associate Professor: HIRABAYASHI, Masumi, PhD
1981 Graduated from Faculty of Hygiene, Fujita Health University. 1981
Research Fellow, Laboratory Animal Center, Fujita Health University.
1983 Researcher, Research Institute of Life Science, Snow Brand Milk
Products, Co. Ltd. 1992 Group Leader, YS New Technology Institute, Inc.
2001 Adjunct Associate Professor, 2002 Associate Professor, NIPS.
Speciality: Laboratory Animal Science
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Assistant Professor: TOMITA, Koichi, MD, PhD
1994 Graduated from Mie University, School of Medicine. 1998 Graduated
from Kyoto University, Graduate School of Medicine. 1998 Postdoctoral
Fellow, Kyoto University. 1999 Assistant Professor, Kyoto University. 2000
Postdoctoral Fellow, Max-Planck Institute of Neurobiology. 2006 Assistant
Professor, NIPS.
Speciality: Neuroscience
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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
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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, spermatogonial transplantation) 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.

SYMMIBITBEFET 5
Advanced Reproductive Technology in Rats

1. SyMEFHHROERENBIE

Fig.1 Spermatogonial transplantation in rats
BHEL-BFEMEBOERE  cmyeTg SYEDLIEIUMERIC
EGFP-Tg SvrHEDHEFHMBEBIETNEL, 3 s ARICENF—
MiaDERE - 1B - LM R TES,

Fate of transplanted spermatogonial cells; Donor spermatogonial stem cells
originated from EGFP-Tg rats can proliferate and differentiate in the
recipient seminiferous tubules of c-myc-Tg rats (three months after the
spermatogonial transplantation).

E2. SvbOBEMIERE

Fig.2 Intracytoplasmic sperm injection in rats

IR E AR FEEHCE A RIS R D RAFINDF R HRIR R DSV ML
REZRMFICHYESKROMELIHEFOER 1 BELFEETY (D
AOXZEalL—8—ZALTEAT S,

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

REBAASLE, HEMBROREY, KEMHAESH, TORDORE
EH, MO SDMEANICE > THEEMNGHT LIBELTS.

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

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

Specialty: Pharmacology, Neuroscience
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Research works
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This section analyzes the in vivo neuronal and metabolic
activity in mice and rats which were modified their genes and
exposed with various environmental conditions. This section
examines the following subjects and will be open for the
collaboratory use of researchers all over Japan from April, 2011:
1) Single unit recording from motor related brain regions in

awake state.

2) Neurotransmitter release in local brain regions in free-moving
animals.

3) Regional neural activity detected as intrinsic signals with
taking the advantage of light fluorescent dynamics of flavin or
hemoglobin.

4) Energy intake and expenditure in free-moving animals.

5) Body temperature, heart rate and blood pressure in free-
moving animals.

6) EEG (Electroencephalogram) in free-moving animals.
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Section of Behavior Patterns
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Adjunct Professor:
1993 Graduated from the University of Tokyo, Department of Psychology.
1997 Completed a doctoral course in Psychology, the University of Tokyo.
2003 Associate Professor, Group Leader, Genetic Engineering and Functional
Genomics Group, Kyoto University Graduate School of Medicine. 2007
Professor, Institute for Comprehensive Medical Science Fujita Health
University. 2007 Adjunct Professor, NIPS.

MIYAKAWA, Tsuyoshi, PhD
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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, Plastic

surgery
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Project Associate Professor: TAKAO, Keizo, PhD

1998 Graduated from the University of Tokyo, Department of Psychology.
2003 Completed a doctoral course in intelligence science and technology,
Kyoto University, 2006 PhD from Kyoto University. 2001 Visiting Scholar
MIT, 2003 Special Postdoctoral Researcher RIKEN, 2005 Assistant
Professor, Kyoto University Graduate School of Medicine. 2007 Assistant
Professor, Fujita Health University. 2009 Lecturer Kyoto University, 2010
Associate Professor NIPS.
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Research works

The section of behavior patterns was established on 1 April,
2007. Dr. T. Miyakawa assumed the position of the Adjunct
Professor of the section. The purpose of our research group is to
evaluate the functional significances of genes expressed in the brain
and the endophenotype of psychiatric disorders by performing a
behavioral test battery and functional brain analyses on genetically
engineered mice.

Since April 2009, we are capable of conducting a comprehensive
behavioral test buttery for mice. We will widely accept
collaborative projects such as general collaborative projects and

planned collaborative projects.
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Project Professor: YOSHIDA, Akira, PhD

1986 Graduated from Faculty of Science, Osaka University. 1991 Graduated from
the doctoral course at Osaka University, PhD. 1991 Postdoctoral Fellow at
Mitsubishi Kagaku Institute of Life Sciences. 1993 Assistant Professor at Advance
Research Center for Human Sciences, Waseda University. 1997 Nagasaki
University Graduate School of Biomedical Sciences, 2004 Center for Research
and Development Strategy, Japan Science and Technology Agency. 2008
Professor NIPS.

Specialty: Molecular Neurobiology

@ Outline

This center plays a central role in the neuroscientist
network in Japan to fascilitate interaction among
multidisciplinary research fields.
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Section of Brain Science Exploration and Training P.88
Section of Brain Information Decoding P.90
Section of Primate Model Development for Brain
Research P.92

Section of NBR Promotion P.93

Section of Visiting Collaborative Research P.94
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Professor: IMOTO, Keiji, MD, PhD
Graduated from Kyoto University Faculty of Medicine. Medical Staff, National
Utano Hospital. Instructor, Lecturer, and Associate Professor, Kyoto University
Faculty of Medicine. Research Associate, Max-Planck-Institut fiir medizinische
Forschung. 1995 Professor, NIPS.
Specialty: Neurophysiology
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Professor: NABEKURA, Junichi, MD, PhD

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

Speciality: Neuroscience
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Adjunct Professor: MIYATA, Takaki, MD, PhD

1988 Graduated from Kochi Medical School. 1994 Completed the doctoral
course in Medical Sciences, Kochi Medical School. 1994 Research Fellow,
RIKEN Tsukuba Life Science Center. 1996 Research Fellow, Tokyo University
Institute of Medical Science. 1997 Visiting Research Fellow, University of
Colorado (Postdoctoral Fellowship for Research Abroad, JSPS). 1998
Assistant Professor, Osaka University. 1999 Research Scientist, RIKEN Brain
Science Institute. 2004 Professor, Nagoya University Graduate School of
Medicine. 2008 Visiting Professor, NIPS.

Specialty: Neural development

HEFR W OB E
TR RS SO 2E, RIRERRE T, U
=+, ATR SIS TEHARIF ZT AT SR AT 78 B 41
TER4ALEIZ NTT I AH, BAE, 2322
r—vay B RS B S B,
1 8AED BUR T3 K2 KB 4%,
ERE204E8 A A B A B #%,

il e B AR D E B,

Adjunct Professor: NISHIDA, Shin'ya, PhD
1985 Graduated from Faculty of Letters, Kyoto University. 1990 Quitted the
doctorial course in Psychology, Kyoto University. 1990 Research Associate,
ATR Auditory and Visual Perception Laboratories. 1992 Research Scientist,
NTT Laboratories. 2006 Visiting Professor, Tokyo Institute of Technology.
2008 Visiting Professor, NIPS.
Specialty: Visual Psychophysics
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Adjunct Professor:  SORA, Ichiro, MD, PhD
1982 Graduated from Okayama University Medical School of Medicine.
1986 Completed the doctoral course in Medical Sciences, Okayama
University. 1993 Visiting Research Fellow, NIDA, NIH. 1999 Cheif, Tokyo
Institute of Psychiatry. 2002 Professor, Tohoku University Graduate School
of Medicine. 2008 Visiting Professor, NIPS.
Specialty: Biological Psychiatry

FEWHEE W O O =
FRURFE B R e 3, PR L,
HRURRE LS — E R R T, N—
N—RRZEZHBIY —F 7xo—, <4
Fa—tyY THRKEREMER, K
SRR A UL e B B A1 Ok
194E4 A DB ALK R B A UL ZE
BHESAR, FRL204E8 H NG A BT % B
Bz,

B S ENEE,

Adjunct Associate Professor: SAKAI, Kuniyoshi, PhD
1987 Graduated from Tokyo University, Physics. 1992 Research Associate,
Department of Physiology, School of Medicine, The University of Tokyo.
1995 Research Fellow, Department of Radiology, Harvard Medical School,
Cambridge, MA. 1996 Visiting Scholar, Department of Linguistics and
Philosophy, Massachusetts Institute of Technology, Cambridge, MA. 1997
Associate Professor, Department of Cognitive and Behavioral Science, The
University of Tokyo. 2004 Associate Professor, Department of Basic
Science, The University of Tokyo. 2008 Visiting Associate Professor, NIPS.
Specialty: Neuroscience of language
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Adjunct Professor: DOYA, Kenji, PhD

1984 Graduated from Faculty of Engineering, University of Tokyo. 1991
Degree of Ph.D. in Engineering, University of Tokyo.1991 Completed the
doctoral course in Engineering, University of Tokyo. 1991 Visiting
Researcher, UCSD. 1993 Research Associate, The Salk Institute. 1994
Senior Researcher, ATR. 1996 Group Leader, Dynamic Brain Project, JST.
1999 Research Director, Metalearning and Neuromodulation Project, JST.
2003 Department Head, ATR Computational Neuroscience Laboratories.
2004 Principal Investigator, OIST. 2008 Visiting Professor, NIPS.

Specialty: Computational Neuroscience
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Adjunct Professor:

TAKAHASHI, Ryosuke, MD, PhD
April 1977-March 1983; Undergraduate/Graduate, Kyoto University
Medical School. Resident, Department of Neurology, Kyoto University
Hospital. Resident, Department of Neurology, Center for Neurological
Diseases, Kitano Hospital, Osaka. Staff Physician, Staff Scientist,
Department of Neurology, Tokyo Metropolitan Institute for Neuroscience.
Visiting Postdoctoral Fellow, The Burnham Institute, California. Staff
Scientist, Department of Neurology, Tokyo Metropolitan Institute for
Neuroscience. Laboratory Head, Laboratory for Motor System
Neurodegeneration, RIKEN Brain Science Institute. 2005 Professor and
Chairman, Department of Neurology, Kyoto University Graduate School of
Medicine. 2008 Visiting Professor, NIPS.
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Adjunct Professor: MOCHIDA, Sumiko, PhD

1975 Graduated from Kitasato University, School of Pharmacy. 1975
Research Associate, Tokyo Medical College. 1982 Awarded Doctor of
Philosophy degree from Tokyo Medical College. 1982 Postdoctoral Fellow,
School of Medicine, University of California, San Francisco. 1984 Research
Associate, 1985 Assistant Professor, Tokyo Medical College. 1988 Senior
Research Fellow, Laboratoire de Neurobiologie Cellulaire et Moléculaire,
CNRS, France. 1990 Assistant professor, 1997 Associate professor, 2001
Professor, Tokyo Medical University. 2008 Visiting Professor, NIPS.
Specialty: Neurophysiology
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Adjunct Professor: MOMOI, Y, Mariko, MD, PhD
Graduated from Tokyo University, Doctor of Medical Science. Research
Fellow, The Children’s Hospital of Philadelphia. Research Associate, Mayo
Clinic. 1994 Professor, Department of Pediatrics, Jichi Medical University.
2008 Professor, and Chairperson Jichi Medical University, Vise-director,
Jichi Medical University Hospital. 2008 Visiting Professor, NIPS.
Specialties: Pediatric Neurology
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Services

It is an urgent task to establish neuroscience educational/training
systems for young Japan researchers, in order to remain competitive
with western countries in brain science. In this section (2 NIPS
professors and 8 adjunct professors), we explore future directions of
brain science and plan and run multi-disciplinary neuroscience

training courses.
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Section of Brain Information Decoding
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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

wEHEER )Nt B

HURUR B AR, KRR S KB St 1
FUEAME T, T L, MKZHT, i
Fifi, ATR U S0AT FATAF 78 B A%
T, PH 1541 ATR I S 7EFn AT &,
ERE164E ATR 7 —, ERR224E ikl
WERATFEITR,

B FHE R AR L,

Adjunct 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. 2010 Director of ATR Brain Information Communication Research
Laboratory Group.

Specialty: Computational Neuroscience
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Adjunct Professor: ' YOKOI, Hirofumi, PhD
1986 Graduated from Faculty of Engineering Hokkaido University. 1993
Graduated from the Graduate School of Engineering Hokkaido University,
PhD. 1986 Toyota Motor Cooperation. 1993 Researcher, Institute of
Bioscience and Human Technology, AIST, Japan. 1996 Associate Professor,
Department of Complex Engineering, Hokkaido University. 2004 Present
Associate Professor, Department of Precision Engineering, The University
of Tokyo. 2008 Associate Visiting Professor, NIPS.2009 Professor,

University of Electro-Communications, Department of Mechanical
Engineering and Intelligent Systems.

Specialty: Precision Engineering
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Adjunct Professor: KITAZAWA, Shigeru, MD, PhD
1987 Graduated from Tokyo University School of Medicine. 1991
Completed the doctoral course in Medical Sciences, Tokyo University. 1991
Postdoctoral fellow. 1993 Assistant Professor, Tokyo University. 1995
Senior Researcher, Electrotechnical Laboratory. 2001 Senior Researcher,
National Institute of Advanced Industrial Science and Technology. 2003
Professor, Juntendo University School of Medicine. 2008 Visiting

Professor, NIPS.

Specialty: Neurophysiology
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Adjunct Professor: SAKURA, Osamu, PhD

1985 Graduated from Department of Psycology, Tokyo University. 1992
Awarded the degree of Ph.D from Department of Zoology, Graduate School
of Science, Kyoto University. 1993 Associate Professor, Faculty of Business
Administration, Yokohama National University. 1995 Visiting Researcher,
Insitut fiir Informatik und Gesellschaft, Freiburg University. 2000 Associate
Professor, Interfaculty Initiative in Information Studies, University of
Tokyo. 2007 Full Professor of the same institution. 2008 Visiting Professor,
NIPS.

Specialty: Science, Technology and Society, Evolutionary Biology
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Adjunct Professor: KATO, Amami, MD, PhD

1996 Graduated from Osaka University Medical School. 1982 Cone
Laboratory Research Fellow, Montreal Neurological Institute. 1994
Director, Dept of Neurosurgery, Osaka Rosai Hospital. 2000 Associate
Professor, Dept of Neurosurgery, Osaka University Medical School. 2007
Professor and Chairman, Dept of Neurosurgery, Kinki University School of
Medicine. 2008 Visiting Professor, NIPS.

Specialty: Neurosurgery
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Services

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

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

function.
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Professor: NAMBU, Atsushi, MD, PhD
1982 Graduated from Kyoto University, Faculty of Medicine. 1985 Research
Associate, Kyoto University, School of Medicine. 1989 Postdoctoral Fellow,
New York University, Faculty of Medicine. 1991 Associate Professor, NIPS.
1995 Director, Tokyo Metropolitan Institute for Neuroscience. 2002 Professor,
NIPS.
Speciality: Neurophysiology
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Professor:  YAMAMORI, Tetsuo, PhD
1974 Graduate from Kyoto University, Faculty of Science. 1981 Dr. Sci., Kyoto
University. 1981 Research fellow, Colorado University. 1986, Research fellow,
California Institute of Technology. 1991, Frontier Research fellow, RIKEN.
1994, Professor, National Institute for Basic Biology. 2008, Concurrent
Professor, NIPS.
Specialty: Molecular Neurobiology
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Adjunct Professor: TAKADA, Masahiko, DDS, PhD

1982 Graduate from Hiroshima University, School of Dentistry. 1982
Postgraduate School, Kyoto University, Faculty of Medicine. 1984 Postdoctoral
Fellow, University of Toronto, Faculty of Medicine. 1989 Assistant Professor,
The University of Tennessee, Memphis, Faculty of Medicine. 1991 Lecturer,
Kyoto University, Faculty of Medicine. 1998 Director, Tokyo Metropolitan
Institute for Neuroscience. 2008 Visiting professor, NIPS. 2009 Professor, Kyoto
University, Primate Research Institute.

Specialty: Neuroanatomy
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Adjunct Professor: KOBAYASHI, Kazuto, PhD

1990 Doctor course of Nagoya University School of Medicine, Doctor of
Medical Science. 1989 JFSP researcher, 1991 Research assistant, Nagoya
University School of Medicine, 1991 Research assistant, Fujita Health
University School of Medicine, 1996 Associate Professor, Nara Institute of
Science and Technology, 1999 Current Professor, Fukushima Medical University
School of Medicine. 2008 Visiting Professor, NIPS.

Specialty: Molecular Neurobiology
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SASAI, Yoshiki, MD, PhD

Adjunct Professor:
Received a MD degree (1986) and a PhD degree (1993) from Kyoto University
School of Medicine. Associate professor at Kyoto University School of
Medicine in 1996, and Full professor in 1998. Group director at the Center for
Developmental Biology, RIKEN, Kobe in 2003. 2008 Visiting Professor, NIPS.
Specialty: Neural Development
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Services

Molecular biological techniques in neuroscience have brought
us a wealth of knowledge in elucidating the relationship between
the molecules and brain functions. However, in order to
understand the higher order brain functions and pathophysilogical
mechanisms of human neurological diseases, we need to establish
molecular biological systems that are applicable to primate
studies. Toward this goal, we are seeking to establish such tools
as the gene transfer techniques to primates.
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Professor: ISA, Tadashi, MD, PhD
1985 Graduated from University of Tokyo, Faculty of Medicine. 1989
Completed the doctoral course in Science in University of Tokyo. 1989
Research Associate in University of Tokyo. 1993 Lecturer in Gunma
University, School of Medicine. 1996 Professor, NIPS.
Speciality: Neurophysiology
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Project Associate Professor:

INAGAKI, Haruhisa, DVM, PhD
1972 Graduated from Hokkaido University, Faculty of Veterinary
Medicine.1972 Clinical Veterinarian, Japan Monkey Centre. 1989
Researcher, Developmental Research Laboratories, SHIONOGI &
CO.,LTD. 2008 Assosiate Professor, NIPS.
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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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Postdoctoral fellow: HAMAI, Miya

1986 Graduated from University of Tokyo, Faculty of Science.
1992 Research fellow, Japan Monkey Centre.
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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
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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.
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Section for Visiting Collaborative Research has been founded in
the Institute for Physiological Sciences to promote Brain Science in
Japan. Researchers in universities or instititutes are expected to visit
this section during their sabatical and explore future direction in
brain science. We are now accepting application for visiting

professors and associate professors.
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@ Outline

This center has been activated as the “Center for Brain
Experiment” until the end of March 2008. Then, to expand
its role in supporting brain research at NIPS, the center
was reorganized as the “Supportive Center for Brain
Research” in April 2008. This center is comprised of six
sections, Section of Brain Structure Information, Brain
Multiphoton
Electron Microscopy, Instrument Design, and Ine Marine

Function Information, Neuroimaging,
Laboratory. The latter three sections were combined with
this center in this April.

Brain research is one of the hottest scientific topics
worldwide, of course including Japan, and recent progress
in brain research has been very surprising and attractive.
Brain research is one of the main themes at NIPS and
recently NIPS has been reorganized as one of the most
advanced centers for brain research in Japan. The main
objective of this center is to support brain research
performed at NIPS. Following the reorganization of this
center, we have become better able to support brain
research in various fields at NIPS.
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Section of Brain Structure Information P.96
Section of Brain Function Information P.98
Section of Multiphoton Neuroimaging P.99
Section of Electron Microscopy P.101
Section of Instrument Design P.102

Ine Marine Laboratory P.102
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Associate Professor: MURATA, Kazuyoshi, PhD

1991 Graduated from Hiroshima University, Faculty of Applied Biological Sciences.
1994 Research Assistant, International Institute for Advanced Research (ITAR),
Matsushita Electric Industrial Co. Ltd. 1998 Research Associate, NIPS. 2001
Research Scientist, National Institute of Advanced Industrial Science and
Technology (AIST). 2004 Research Scientist, Massachusetts Institute of
Technology. 2007 Instructor, Baylor College of Medicine. 2009 Associate
Professor, NIPS.

Speciality: Electron Microscopy
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Assistant Professor: FURUYA, Sonoko, PhD
1970 Graduated from University of Tokyo, Faculty of Pharmacy. 1975
Completed the doctoral course in Pharmacy, University of Tokyo. 1975
Research Associate, Nihon Medical College. 1978 Research Associate, NIPS.
Speciality: Tissue Culture and Histology
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Research works
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The goal of this laboratory is to reveal relationships between
structure and function in brain. To study them, a high voltage
electron microscope (H-1250M), which is specially designed for
biological and medical research, is available since 1982. The
daily accelerating voltage of the microscope is 1,000kV. The
pressure near the specimen position is less than 7x10°Pa and the
magnification ranges 1k to 1,000k times. Transmission images of
thick specimens till Sum can be observed.

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 every year
on three categories: 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.
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High voltage electron microscope (H-1250M: 1,000kV)
Specially designed for the exclucive use of medical and biological specimens
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Cell processes of a Bergmann glia in the rat cerebellum revealed by Golgi staining
Stereo images taken at +8° tilt at 1,000kV. Specimen thickness: 3um. Scale bar: 2 pm.
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Associate Professor: TSUJIMOTO, Toru, MD, PhD
1986 Graduated from Kyoto University, Faculty of Medicine. 1990
Completed the doctoral course in Medicine, Kyoto University. 1993
Research Associate, NIPS. 1994 Research Associate, Kyoto University.
1999 Associate Professor, NIPS.
Speciality: Neurophysiology
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Research works

In order to investigate the brain mechanism underlying our
mental ability such as cognition, voluntary movement, thinking, or
will, it is essential to experiment on the human brain. Although
some non-invasive techniques for brain measurement are useful for
this purpose, 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.
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Figure 1. The monkey was engaged in self-initiated hand movement tasks.
Temporal change in the power spectra of cortical field potential is calculated
separately for the rewarded (upper panel) and unrewarded (lower panel) trials.
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Figure 2. Time course of the power is plotted at 4-7 Hz. This activity may

be related to the readiness for action and assessment of result.
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Figure 3. Recording sites of significant modulation at 4-7 Hz are plotted
with black marks. The significant sites were found in the colored region
which was identified, in another experiment, as the region related to the
willingness for tasks. This region (prefrontal area 9 and cingulate area 32)
may be related to attentional functions.
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Professor: NABEKURA, Junichi, MD, PhD

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

Speciality: Neuroscience
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Research works

We have developed one of the most advanced “two-photon

microscopy” (Fig.1). We support international or domestic
collaborative researches using this novel microscopy. The
microscopy has given us important insights in neural circuits and
blood flow.

We explore two-photon microscopy by incorporation of photo-
activated probes, fluorescent proteins, patch-clamp techniques, and
non-linear optical techniques. Our newly constructed “in vivo” two-
photon microscopy enables us to obtain a complete picture of a
living mouse neuron (Fig. 1).

The goal is to reveal “missing-links” underlying between
molecular functions and physiological functions in a living body.
Spatiotemporal dynamics of biomolecular interactions in situ should
be demonstrated for the elucidation of physiological functions,
including neural or glial activities, and secretion. Such investigation
is also critical for the elucidation of biophylaxis or development.
We have thus advanced new optical methods of “visualization by

photon” and “manipulation by photon”.
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Figure 1. “In vivo” two-photon microscopy. The superior tissue
penetration of our newly constructed “in vive” two-photon
microscopy can visualize neural activities in the living brain. EYFP
fluorescence can be detected from layers deeper than 0.9 mm
beneath the brain surface in an anaesthetized mouse. 3D-
reconstruction of individual neural cells spreading in the layers I- V
is available without any degradation of sub-micron spatial
resolution.
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Figure 2. Multi-photon excitation process. By using near infrared femto-second laser, multi-photon
excitation of molecules is elicited through simultaneous absorption of photons (A) at the focal point
of an objective lens (B). Two-photon excitation imaging (two-photon microscopy) has deeper tissue
penetration, little out-of-focal light absorption and least phototoxic effects. It is thus quite suitable
for investigating molecular and cellular events within thick intact tissues. Moreover, it allows
simultaneous multi-color imaging and fluorescence correlation measurement.
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Associate Professor: MURATA, Kazuyoshi, PhD

1991 Graduated from Hiroshima University, Faculty of Applied Biological Sciences.
1994 Research Assistant, International Institute for Advanced Research (ITAR),
Matsushita Electric Industrial Co. Ltd. 1998 Research Associate, NIPS. 2001
Research Scientist, National Institute of Advanced Industrial Science and
Technology (AIST). 2004 Research Scientist, Massachusetts Institute of
Technology. 2007 Instructor, Baylor College of Medicine. 2009 Associate
Professor, NIPS.

Speciality: Electron Microscopy
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Research works

Fine structures of tissues, cells and macromolecules are studied
using laser scanning microscope, and both transmission and
scanning electron microscopes in this room. We also provide
instruments for their sample preparations. In addition, computer
equipments for digital measurement and image processing are
available.

BRRETFEME (L), EEREFEME B (ETFEMERES)
Transmission and scanning electron microscopy
(Section of Electron Microscopy)
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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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Professor: NAGAYAMA, Kuniaki, PhD
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@ Outline

The center provides information of NIPS programs and
activities to the public, scientific community, medical
profession, and media through WEB, publication,
conferences and symposium. Science education activities
and Institutional review processes are also coordinated.
The center maintains infra-structures of LAN as well as
WEB-based services.
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Section of Communications and Public Liaison P.104
Section of Evaluation and Collaboration P.105
Section of Physiology and Medicine Education P.106
Section of Network Management P.107
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Professor (concurrent): 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: Electron Microscopy
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Associate Professor: KOIZUMI, Amane, MD, PhD
1997 Graduated from Keio University School of Medicine. Assistant Professor in
Department of Physiology, Keio University School of Medicine. 2002 PhD in
Neurophysiology, Keio University. 2002-2007 Research Associate, in Howard
Hughes Medical Institute, Harvard Medical School, and Massachusetts General

Hospital. 2007 Associate Professor, NIPS.
Speciality: Vision research, Neurophysiology
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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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Professor: IMOTO, Keiji, MD, PhD
Graduated from Kyoto University Faculty of Medicine. Medical Staff, National
Utano Hospital. Instructor, Lecturer, and Associate Professor, Kyoto University
Faculty of Medicine. Research Associate, Max-Planck-Institut fiir medizinische
Forschung. 1995 Professor, NIPS.
Specialty: Neurophysiology
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Associate Professor (NIPS):

MURAKAMI, Masataka, MB, MD.

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 section was opened in 2007 for the purpose of more
efficient evaluation processes. This section also takes care of

archiving the documents that describe activities of the Institute.
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SHIBUYA, Masato, MD, PhD

Adjunct Professor:
1984 Graduated from Jikei University School of Medicine. 1993 lecturer
of Showa Univ. School of Med. 2006 Professor of Physiology, Kagawa
Nutrition University Junior College. 2007 Visiting Professor, NIPS.
Speciality: life science education
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Research works

This section is developing “Step-by-Step Study of Life
Sciences” (http://life-science-edu.net) designed to be easy for
those learning life science for the first time to self-learn.  First,
the critical information was scientifically extracted and then an
explanatory model was developed. In this innovative model, the
information is presented in a step-by-step manner with each step
including an innovative image designed to show the critical
information.  Further, an immediate opportunity to use the
learned information is provided by presentation of two-choice
questions. Computer-based functions, such as animation and
narration, practice tests with automatic correcting and feedback

are also provided. It is becoming clear that by self-learning the

material, not only the amount of knowledge, but also the

eagerness to study a higher level, increase.
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The effect of arterial wall elasticity on pressure in normal and
arteriosclerosis patients is shown. The elasticity, changes in caliber,
direction of the force and flow in the periphery are each clearly illustrated.
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The score distribution before and after self-studying “step-by-step study
of human life sciences” before entering a health care college.
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Section of Network Management
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Research works

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

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

1 ERERET SR T A
Fig. 1. Computer System for Data Analysis in Physiology

B2 ry bT7—0H—n\E#
Fig. 2. Network Servers
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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, Assistant Head,
Section Chief, Unit Chief, Assistant Unit Chief and Staff.

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

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

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

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

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

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

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

Annual Meeting of Technical Research
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Head Assistant Unit Chief Staff
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Unit Chief & 5 * F FHH A = Staff
YAMAGUCHI Noboru [EERALE - RIS HAHTHR SATO Shigeki
Assistant Unit Chief
N YOSHIMURA Nobuaki
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Unit Chief Staff
ITO Yoshikuni EE BIR KAMIYA Emi
Assistant Unit Chief
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Unit Chief Staff
TOGAWA Morio YOSHITOMO Miki
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Unit Chief Staff
MAEBASHI Hiroshi YAMADA Gen
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Unit Chief Staff
NAGATA Osamu MURATA Yasuhisa
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Large facilities and equipments for cooperative studies
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As a mission of NIPS to be the inter-university research institute, which conduct joint studies with researchers from domestic or foreign
universities and other research institutes. NIPS provides specialized equipments, large-scale equipments and research facilities, and

develops new equipments for morphological and functional 4D imagings of various organs such as brain.

BEEEFEME HVEM)

EREYTHERICHBEINT-BREE FHEME H-
1250M)CJ, i@H MEEE 1,000V THEALTRY, 3k
ST OEZEMET 7X10° Pa T, 1,0001%5 510075 £
TOIKRBERLIENTEET, AT M —FEHER
BERWTE60EOHFE THENESK) Sum ETOMRME
EAFHIENTEDDT, PRSI BIZR A AT/ i
HIAEIE D = TIEMEGLZENTEET,

High voltage electron microscope (HVEM)

The high voltage electron microscope (H-1250M) is
specially designed for biological and medical research. The
daily accelerating voltage of the microscope is 1,000kV. The
pressure of less than 7x10° Pa near the specimen position,
performs the observation of biological samples at the
magnification ranges from 1k to 1,000k times. Transmission
images of thick specimens till about Sum are collected between

+60° tilt by the side entry goniometer stage.

SIS B EREE (MRI: 3 tesla)
[CoZBTHRD L]

KRBT ORBERILSBL R 2R 32281280, Itk
DFEZR G L LI, WM FEA AT LT SR PR RE 2 b ]
BALTHZEN R ET, ZOEBEICLoT, AMOBE R
REDMRE R 2 S CIRET 3D 2 LS ATREL R £,
(EA%31) |

3T ATRER I & (Allegra, > — A AFLHL, SRk 24F
FEEN), ST R AR E, BRI 2T 4,
Magnetic Resonance Imaging System

MRI is an imaging technique that utilizes the nuclear
magnetic resonance of the hydrogen atom. Not only to image
the anatomical details of the brain, MRI allows to explore the
neural substrates of human cognitive function by the
visualization of the task-related changes in regional cerebral
blood flow (functional MRI).

NIPS installed 3 Tesla magnetic resonance imaging system
(Allegra, Siemens) in FY 2000.
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Magnetoencephalography (MEG)

Magnetoencephalography (MEG) has potential to measure brain activities with better temporal
and spatial resolution in milliseconds and millimeter, respectively, compared with other methods
such as functional magnetic resonance imaging. Event-related magnetic fields following various
kinds of sensory stimulation are mainly analyzed. In addition, background brain activities (brain

waves) in various conditions can be analyzed.

BER A AEE FREME

A A PSR TR BiK, BIEEE, Yl OB LI E S ffREslE T
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Phase Contrast Cryo-electron Microscope

This is an electron microscope developed for observing a close-to-life state of biological
samples without harsh sample treatments such as dehydration, plastic embedding and staining.
Biological sample specimens with a thickness up to 500nm can be observed with a high contrast
without staining. Structural analyses for protein molecules, viruses, bacteria, cultured cells and

tissue sections are the target of this novel microscopic system.

2 FRIEEMR

A FVEEI T (7 = AND) SV AL — Y —% F TR )
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EOMABIE B L OZOTEE) - BB A RNBIZEC, SRR P &
PEWE ORI AT > TR, AEFRAFCIE i R L -
NORFEEZFFO 20 TR EL COET,

Mutiphoton excitation microscopy

Pin point excitation

Multiphoton excitation of photo-sensitive molecules e.g. fluorescent molecules, at a limited area with a high density of photon is
introduced by a high power femtosecond pulse laser. Miltiphoton microscopy allows us to observe fine structures and their mobility, e.g.

synaptic structures and various cells, as well as neuronal activity, in an in vivo and in vitro preparations.
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A comprehensive behavioral test battery

In our laboratory, we can conduct various kinds of behavioral tests for genetically
engineered mice, including wire hang, grip strength, light/dark transition, open field,
elevated plus maze, hot plate, social interaction, rotarod, prepulse inhibition/startle
response, Porsolt forced swim, gait analysis, eight-arm radial maze, T maze, Morris water
maze, Barnes maze, object recognition test, cued and contextual fear conditioning, passive

avoidance, tail suspension, and 24 hour home cage monitoring .

The primary goal of our research group is to reveal functional significances of genes and
their involvement in neuropsychiatric disorders by conducting a comprehensive behavioral

test battery on genetically engineered mice.

BERANRERT ST 14—
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NIRS (Near infrared spectroscopy)

This is one of hemodynamic methods to investigate human brain
function using near infrared spectroscopy (NIRS). Advantages of
NIRS are as follows. (1) This is a completely non-invasive method.
(2) This method is available for subjects who are not restricted,
being completely different from fMRI, PET and MRG. Therefore,
for example, brain activity during walking and cooking can be
analyzed. (3) NIRS can be recorded for infants, since subjects do
not have to be restricted. NIPS has recording probes for both adults

and infants.

saTa LA
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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.

ETEMRE

Section of Electron Microscopy
101 ~—Z M (See P.101)

BRTARSEE

INUNCTZ T4 A, ﬂ%eﬁﬁ”ﬂi{foﬁk OFEHE TAERERZ i L, jt*”
BRAEE DD/ NURS SR ICEDET, SO EBR AR OE s
BUE, BHRLUR, MilEaE 2 7EE L—IKITe>TT), $/2ET ié
PR, FEARRFOFE FHFTEE ROBANT I B 256 G R 5 - AW 2 0D FE BRI
RN SN DEERE SRR R AL T, Pl TIE SRR A B L C
WD,
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.

SRR TE

S Y ERORR T OfFAT, PR E O4rHE R, FE, HiE
AT 2 U CHEHGARIT IS D7 DR IR T A A THH 6 OFE O - Tl /o Wik 25
ERELTEY, TI/MONT, TI/MESNNHT, T FRERK, BES
Br OIS HTHAT o TND, TIHITIER A T3 TOVER 2 ORFJEIC
FIHE TS,
Functional Genomics Facility

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

spectrometric analysis to support researchers in two institutes.

ERIMIEOHR KRARFER)

Machine shop equipments (Instrument Design Room)

BEHNMEE (HTE)
Mass Spectrometry system for biological specimen
(Functional Genomics Facility)
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OKAZAKI RESEARCH FACILITIES (NIPS)
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OKAZAKI INSTITUTE FOR INTEGRATIVE BIOSCIENCE

FrRINEMBRRREE (FRESEHRE)
Department of Development, Differentiation and Regeneration
( Division of Developmental Neurophysiology )

- SR AW R T B — RS AR (A ST (Developmental Genetics)
 FLEAE W SR T B4 738 AP SEEE (Molecular & Developmental Biology)

HER A ERTARRE (F/BEEERRE)
Department of Strategic Methodology
( Division of Nano-Structure Physiology )

<oy R ST B — ARy M MEFSE =S (Physical Chemistry of Biomolecules)
oy FREARSE AT B — A W AT 85 (Bioinorganic Chemistry)
o FRVFARSE T B E— A R BT SRS (Biophysical Chemistry)

ARIREPIREE (MREERER)
Department of Bio-Environmental Science
( Division of Cell Signaling )

- SEREAE Y IR AT B E— AR M ERBEMFITEE  (Bioenvironmental Science)
<oy TRV SCAT R —E iy 4> 7%= (Biomolecular Science)
« KRR AR I 2 i B s — R el AR 4 i AE )7 (Cell Biology / Neurobiology)
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EXPERIMENTAL ANIMALS

o2 —& (HHF) (Director)
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Professor: NAMBU, Atsushi, MD, PhD

B (Staff)
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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, Plastic

surgery
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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 SPF animal facility building was built in the new campus in
Area E.

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

In 2007, novel animal experimentation was started on the basis

of the guidelines of animal care and experiments of the NINS. In
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2008, the aquatic facilities have been entirely repaired and SPF
facilities have also opened in the area “Myodaiji”.

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

1. The development of animal models in dermatology and plastic
surgery.

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

The study on pregnancy toxemia in guinea pigs.

wok v

Development of new technology on the care and management of

laboratory animals.

—116—



ATEREHME RS-
RESEARCH CENTER FOR
COMPUTATIONAL SCIENCE

B8 (Staff)

N TAZBR R R DR G LA IR AR 2 S o 2 — iR
BEIN KRB HEE T 0T 5747 F7)—%2F LT D,

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

[EASES

FHERIEIIIE L 2 — 13 20004E4 A 1245 F B 2R AT O
MBS CHHT2ETRIHEM X — % Rk, AR
T 36 J OML R A W SR SE T 0 D O 1S B %45 C R IRF (] 37 3 [ A
ZERERE O Sl Fk & U CRR SEE U, 2004454 H 121 iR 1]
STAE R TR O B IRBL B SRS ~ DBATIT L, [FIREAE
OB LT, HETHER X —DF TR T
ol BTRZHEEZTLELET 0T TLATAT TV —DR%
ENTRET — A _R—ZOBRITINZ T, FHHRAEDFRICH x5
AT CHEAE AR R T D,

BUE, 20008987 —7 #7004 DFIAE R R T —
7&S LRI AL TEY, SRERRICBT L R 72 eI R
D—2LIpo>TUNA,

KIREMRE T O L% B L UT-BEReE A= (A
BoRVEE BT, LB OEEHZERL, fEix O
HEME N TRERBH LA 5% 5t - B L QD N TSR D12
THD A==V UG ERE FL T T AR FL SIS L,
A IS A LS T T OB 3 S A 2 T a3
Do AVIXIVLAFRA~OE ALY, HIEEIIHH5T %
FEHOBN T RE R = =T R E L COR A B HATES
N5, £z, ZEMEA TR I3 TRl W TR B &
UREREE AL, BT MBI SR DR FEH 7L T
DOFRERFIL T D,

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-FIURBTFOEERET IV
Figure. The structure of thymine - thymine marker complex.
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Project Professor:  SATO, Hiroshi, DVM, PhD
1966 Graduated from Nihon University School of Agriculture and
Veterinary Medicine. 1966 Researcher, National Institute of Health. 1975-
1978 Visiting Scientist, BOB, FDA. 1980 Associate Professor & 2000
Professor, Nagasaki University. 2008 Emeritus Professor, Nagasaki
University, 2008 Professor, NIPS.
Speciality: Laobratory Animal Science, Zoonoses
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Services

This Division was established in 2008 under the TACUC
covered with 3 Institutes at Okazaki.

The important role of animal-based research in the life science,
especially physiological science field has been extensively
increasing in the world. However, animal welfare and ethical
problems are rising in the field.

This Division has three main missions as follows.

1. To educate and train researchers whom belong to 3 OKazaki
Institutes concerning to ‘Law for the humane treatment and
management of animals’, ‘Standards relating to the Care and
Management of laboratory animals and relief of pain’,

‘Fundamental guidelines for proper conduct of animal
experiment and related activities in academic research
institutions under the jurisdiction of MECSST’and domestic
Standard.

2. To prepare a report of self-evaluation.

3. To disclose the data for animal-based research among 3
Institutes.
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Joint Researches

Outline

National Institute for Physiological Sciences (NIPS), one of
Inter-university Research Institutes, is conducting various types of
cooperative studies such as (1) General collaborative project (2)
Planned collaborative project focusing on several important
themes at each period, and (3) Cooperative studies using large
facilities. As shown in the following tables, many cooperative
studies have been done every year. In fact, 60 cooperative studies
and 35 cooperative studies using large facilities in total are now
being conducting this year, and excellent and fruitful results have
been already gotten.

Another important main work of cooperative studies of NIIPS is
NIPS research meeting. Twenty six NIPS research meetings will
be held this year. The number of NIPS research meeting is much
larger than other two institutes at Okazaki. Unlike usual
congresses or meetings, oral presentations are mainly done with a
long time of Q & A. In addition, since the number of participants
is relatively small, more detailed and focusing discussion can be
done. Since several official big projects supported by Ministry of
Education, Science, Sports, Culture and Technology of some
official Academic Associations were founded based on the NIPS
research meeting, NIPS research meeting is considered to be very
important and useful by researchers community. NIPS
International Workshop is beginning from last year. Inviting
several guests from foreign countries, all talks are presented in

English. This new style of workshop should be promising.

1. General collaborative project

General collaborative project and Planned collaborative project are
the cooperative studies by researchers in other universities or
Institutes with researchers at NIPS. Approximately 30 to 40
proposals were accepted previously, but with an increase of

activities of cooperative studies, 60 and 65 proposals were accepted
last year and this year, respectively.

2. Planned collaborative project

Planned collaborative projects are determined by NIPS
considering requirements by researchers. “Physiological and
neuroscientific analysis of genetically modified animals as
models” and “Biomolecular sensors and their physiological
functions” have been established as first planned collaborative
projects. “Medical and biological applications of phase-contrast

1

cryoelectron microscopy” and “Functional and morphological
analyses of cells and tissues by multi-photon microscopy” began
2008, and “Systematic analysis of behaviors of mice and rats” was
added from 2009. These three themes are one of the hottest topics
of sciences, and are that research activities at NIPS is considered
to be very high and excellent. Many excellent new proposals are

expected.
Six Planned collaborative projects are as follows.

“Physiological and neuroscientific analysis of genetically
modified animals as models”

Taking advantage of genetically modified animals is a powerful
tool to promote studies in the area of physiology and brain science.
Recent innovation of this technique seems to be striking. Section
of Mammalian Transgenesis in NIPS, familiar with both the
physiology / brain science and the reproductive biotechnology,
can only meet diverse and elevated requests from worldwide
scientists to produce special genetically modified animals. Our
technical support for transgenesis and gene targeting in rodents
has long contributed to advance the understandings of physiology

and brain science.

“Biomolecular sensors and their physiological function”
Cells have various sensors for numerous intra- and extra-
cellular stimuli in order to respond to and adapt the dynamic
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changes in their environment. Collaborative studies with multi-
disciplinary approaches including bioscience and nano-technology
are needed to clarify the physiological function of biomolecular
sensors from the molecular aspects. Thus, for the purpose, we
encourage the collaboration with researchers in NIPS working on
various sensors (thermo-sensors, osmo-sensors, cell volume-
sensors, ion-sensors, pain-sensors etc.) using techniques including
FRET, Ca-imaging, patch-clamp, two-photon laser microscopy,
immune EM and animal behavioral analyses.

“Medical and Biological Applications of Phase-Contrast Cryo-
electron Microscopy”

A novel electron microscope recently developed in NIPS is
world-wide unique as the one and only running phase-contrast
electron microscope to date. Its imaging capability, particularly
enhanced when combined with quick freezing sample preparation,
enables us to shoot photos in a spatial resolution of Inm for
unstained structure-preserved biological specimens. Encouraged
by past experiences of collaborative works managed inside the
Nano-Structure Physiology Division, this planned joint study has
started from 2007 and made the novel facility open to biological
and medical societies. It is also powered up by a new capability of
phase contrast electron tomography from 2009. Challenging
researches are to be awaited in such applications as structural
studies for receptors and channels, high resolution molecular
processes in whole bacterial cells and nanometer morphology for
mamallian cells and tissues.

“Functional and morphological analyses of cells and tissues by
multi-photon microscopy”

This project provides the real images of various fine structures
located in the deeper areas of the tissues and living animals with
less damage.

Thus, this newly advanced imaging technique is rapidly attracted
in the life science field and expected to be a breakthrough for
innovative research findings especially in Europe, USA and Japan.

Although few laboratories are practically applying this tool
because of the technical difficulties in its maintenance and
adjustment, our institute (NIPS) is steadily running, and uniquely
offering exciting collaborations by using this cutting-edge
apparatus with academic and industrial laboratories in Japan.

Currently, we run two upright and one inverted two-photon
microscopy, which provide the highest class imaging quality all
over the world.

In addition, we have improved the laser light path as a joint
project with an optics company under the support from Japan
Technology and Science Agency. This achievement allowed it
possible to observe fine structures in the areas up to 1 millimeter
depth from the surface with resolution of less than 1 micrometer.

We also succeeded in in vivo Ca®* imaging obtained from
various neurons and glia, and in establishing a special equipment

attached onto the skull to help long-term imaging of same fine
structures over several weeks in the same animals.

“Behavioral Analysis of Mouse and Rat”

It has become possible to correlate the gene expression with the
behavior by using gene modified animals. However, to accomplish
this, multiple behavioral tasks should be conducted in a
reproducible manner. It is difficult to conduct these experiments
independently by the individuals. The National Institute for
Physiological Sciences has thus founded the Section of Behavior
Patterns in the Center for Genetic Analysis of Behavior and
invited Professor Miyakawa to become the first adjunct professor
of the section. This section will be responsible for the Planned
collaborative project on “Behavioral Analysis of Mouse and Rat”.
In year 2009, only the analysis on mice will be available.

“NIRS (Near infrared spectroscopy)”

This is one of hemodynamic methods to investigate human
brain function using near infrared spectroscopy (NIRS).
Advantages of NIRS are as follows. (1) This is a completely non-
invasive method. (2) This method is available for subjects who are
not restricted, being completely different from fMRI, PET and
MRG. Therefore, for example, brain activity during walking and
cooking can be analyzed. (3) NIRS can be recorded for infants,
since subjects do not have to be restricted. NIPS has recording
probes for both adults and infants.

3. NIPS research meeting

Twenty five NIPS research meetings will be held and more than
1,000 participants will participate in them this year. Unlike usual
congresses or meetings, oral presentations are mainly done with a
long time of Q & A, focusing on concrete themes. In addition,
since the number of participants is relatively small, more detailed
and focusing discussion can be done. Since several official big
projects supported by Ministry of Education, Science, Sports,
Culture and Technology of some official Academic Associations
were founded based on the NIPS research meeting. NIPS research
meeting is considered to be very important and useful by

researchers community.

4. NIPS International Workshop

To promote NIPS research meeting more internationalized,
NIPS International Workshop has been settled from 2008. In this
workshop, several advanced scientists are invited from abroad and
make an intense discussion with Japanese speakers and participant
on the selected topics. All presentations and discussions will be
held in English. In 2008, the workshop entitled by “From photon
to mind: Advanced Nonlinear Imaging and Fluorescence-based
Biosensors” in 2008, and “Frontier of Cognitive Neuroscience:
Neural Mechanisms of Consciousness” in 2009 were accepted and
held at Okazaki Conference center.
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5. Co-operative study by high voltage electron
microscopy

The high voltage electron microscope (H-1250M) specially
designed for the exclusive use for medical and biological field in
Japan is available since 1982.

This is only a high voltage electron microscope in the biological
field in Japan, the collaborative research programs are running
from universities etc. on three projects: 1) three-dimensional
analysis of fine structures of biological specimens till about Spm
thick 2) high resolution observation of biological specimens 3)
observation of biological specimens in their natural conditions.

Average availability of the H-1250M is about 80% since
installation. Almost half of the total number of days used since
1982 was utilized by researchers from other universities and
institutes including from other countries. In these respects, the H-
1250M has worked as a center of high voltage electron
microscope in the medical and biological field in Japan.

In 2008, 13 projects were accepted and 66 days were used by
researchers from outside of the institute, 65 days by researchers

inside.

6. Co-operative study by functional magnetic
resonance imaging

Collaborative studies using magnetic resonance imaging (MRI)
have been undertaken for noninvasive three-dimensional structural
and functional (hemodynamic and metabolic) changes of living
organism, including brain activation studies, so called functional
MRI. NIPS installed new 3 Tesla machine in 2000. The 3 Tesla
machine is twice as sensitive as 1.5 Tesla standard one regarding
the blood oxygen level dependent contrast, advantageous for
functional MRI. The machine is equipped with the device that
allows non-human primate studies both for anatomical and

functional investigations. Particularly for functional MRI, whole
procedures from experimental design, data collection, to statistical
imaging analysis are systematically tailored to provide high
quality service to the collaborators in the neuro-physiology /
neuroscience community. In 2010, dual fMRI will be set at NIPS,
which provide the analysis of brain function related to social

communication.

7. Co-operative study by magnetoencephalography

Since 1991 when the new MEG multi-channel MEG
(magnetoencephalography) machine was installed at NIPS, NIPS
have done good works using MEG and reported many excellent
papers as the pioneer of MEG studies in Japan. In addition, many
researchers in universities or institutes where MEG machine was
not installed yet visited NIPS and did good cooperative studies.
NIPS was and is still now only one institute which provides an
opportunity to use MEG machine to researchers outside as
cooperative studies using large facilities. NIPS installed new
whole-head type MEG machine in 2002. This is used just for
research objective, though MEG machines in other universities are
used for both clinical and research works, mainly the former. At
present, basic MEG studies at NIPS is evaluated as one of the best
not only in Japan but also in the world. Cooperative studies using
MEG are classified into two themes: (1) Investigation of higher
brain functions such as judgment, memory and learning, and (2)
Investigation of sensory and motor functions. One of the most
important issues for MEG study at NIPS is corroborative studies
using other neuroimaging methods such as functional magnetic
resonance imaging (fMRI), transcranial magnetic stimulation
(TMS) and near infra-red spectroscopy (NIRS).
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Outline: neural mechanism of consciousness

Cognitive neuroscience is a science that investigate the
mechanisms of human mind based on brain and is composed of
many fields such as neurophysiology, psychophysics, brain
imaging computational neuroscience and so on. To proceed such
an inter-disciplinary field, it is necessary 1) to promote
collaboration across different fields and 2) to promote
involvement of young future researchers. We think that is effective
that we organize workshops so that speakers are chosen from
various fields and the speakers spend sufficiently much time on
introduction of their fields and discussion. Based on this concept,
we held NIPS workshops annually in 2007 and 2008. The theme
was “neural mechanism of attention and decision” in 2007 was
“neural mechanism of motivation and social neuroscience” in
2008. These workshops were welcomed by increasing number of
participants year by year. In 2009, the organizers chose the theme
“neural mechanisms of CONSCIOUSNESS” and it was held as
international workshop.

A symposium titled “Frontier of Neuroscience of
Consciousness” was held in the 32nd annual meeting of the Japan
Neuroscience Society (JNS) in Nagoya, September 2009. By
setting the date of the NIPS international workshop just after the
INS symposium, we succeeded in inviting excellent researchers to
Okazaki and in making synergetic effects of two venues: talks in
INS for broad audience and talks in NIPS for in-depth discussion.
This workshop is the first attempt in this ten years to discuss
consciousness SCIENTIFICALLY in Japan. Speakers were twelve,
including nine oversea researchers. We had 40 posters, including 6
posters from oversea researchers. Total number of participants was
206. This huge number of participants led to active and extensive
discussions. Inquiry about the workshop proved that it was
successful.
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The 40th NIPS International Symposium:

International Joint Symposium:

Physiology of Anion Transport and Cell Volume Regulation (PAT-CVR)

August 3-6, 2009
National Institutes for Physiological Sciences
Okazaki Conference Center, Okazaki, Japan
< http://www.nips.ac.jp/patcvr/index.html >

August 3
Registration & Get-Together

August 4
Opening Remark
Yasunobu Okada Director-General of NIPS
PAT-CVR Lectures
1. Yasunobu Okada (NIPS, Japan)  Chairperson: Else K Hoffmann
Roles of anion channels and disordered cell volume regulation in apoptotic and necrotic cell death
2. Kai Kaila (Univ. Helsinki, Finland)  Chairperson: Junichi Nabekura
Neuronal chloride regulation and epilepsy
PAT Symposium
PAT-Il: CFTR: From Molecular Structure to Tissue Physiology and Therapy for CF
Chaired by David N Sheppard and Yoshiro Soma
3. Paul M. Quinton (University of California, USA)
Does Mucus need HCO;™ ?
4.  Christine E Bear (SickKids Hospital, Canada)
Biochemical studies of the enzymatic activity of full length CFTR and catalytic site mutants
5. David N Sheppard (University of Bristol, UK)
Direct sensing of intracellular pH by the CFTR CI” channel
6.  Hsiao Chang Chan (The Chinese University of Hong Kong, Hong Kong)
Involvement of CFTR in oviductal bicarbonate transport and embryo development
7. John W Hanrahan (McGill Univ., Canada)
Enhanced calcium entry in cells that express AF508 CFTR: crosstalk between mature CFTR, ORAI1, and the ER-resident protein
STIM1
PAT-IIl: CLC Chloride Channel
Chaired by Shinichi Uchida and Thomas Jentsch
8. Thomas J Jentsch (FMP and MDC, Germany)
CICK/barttin Cl channels — role in the kidney and the inner ear
9.  Francisco V Sepulveda (CECS and CIN, Chile)
Titration of specific residues account for complex gating of a CIC chloride channel by extracellular protons
10.  Alessio Accardi (University of lowa, USA)
Anion binding and selectivity in the CLC family of channels and transporters
11.  Shinichi Uchida (Tokyo Medical and Dental University, Japan)
Molecular pathogenesis of Bartter syndrome caused by R8L barttin mutation
12.  Jorge Arreola (University of San Luis Potosi, Mexico)

Proton and chloride ions alter C1C-2 gating by interfering with closing of protopore gate
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PAT-III: Ligand-gated Anion Channel
Chaired by Junichi Nabekura and Atsuo Fukuda
13.  Andrew J Moorhouse (The University of New South Wales, Australia)
Molecular determinants and biophysical mechanisms of anion selectivity in glycine receptor-channels
14.  Heiko J Luhmann (Johannes Gutenberg University, Germany)
Function of ligand-gated chloride channels in the newborn rodent cerebral cortex
15. Claudio Rivera (University of Helsinki, Helsinki, Finland)
Mechanisms of KCC2 gene regulation in immature neurons
16. Rustem Khazipov INMED-INSERM U901, France)
Actions of GABA on the immature cortical neurons in vitro and in vivo
17.  Atsuo Fukuda (Hamamatsu University School of Medicine, Japan)
Endogenous taurine tonically activates GABA receptors in embryonic mouse neocortex
CVR Symposium
CVR-I: CVR & Anion Channel/Transporter
Chaired by Andrés Stutzin and Hideki Sakai
18. Clive M Baumgarten (Virginia Commonwealth University, USA)
Reactive oxygen species produced by NADPH oxidase and mitochondria regulate volume-sensitive Cl™ channels: A common theme
for multiple pathways
19. Joseph R Hume (University of Nevada School of Medicine, USA)
Cardiac-specific manipulation of CIC-3 gene alters native volume-sensitive outwardly rectifying anion channels (VSOACs) and heart
function in transgenic mice
20. Takahiro Shimizu (Toyama University, Japan)
Volume-sensitive Cl™ channel as a regulator of acquired cisplatin resistance
21. Shintaro Yamamoto (Fukuoka University, Japan)
Cell-volume regulation in mammalian heart
22. Diego Varela (Universidad de Chile, Chile)
Calcium entry modulates the time course for VSOR CI” current onset in rat hepatoma cells
CVR-II: CVR & Cation Channel/Transporters
Chaired by Frank Wehner and Francisco J Alvarez-Leefmans
23.  Frank Wehner (Max-Planck-Institute of Molecular Physiology, Germany)
The hypertonicity-induced cation channel (HICC) in human hepatocytes: Role in proliferation vs. apoptosis and molecular
characterization
24. Francisco Javier Alvarez-Leefmans (Wright State University, USA)
Role of NKCCI1 in isosmotic volume control studied in rodent dorsal root ganglion neurons
25. Rainer Hedrich (University of Wiirzburg, Germany)
Guard cell volume is controlled by anion channels via draught stress signaling kinase and phosphatase
26. Miguel A Valverde (University Pompeu Fabra, Spain)
Regulation and pathophysiological relevance of the TRPV4 channel
27. Dandan Sun (Univ. of Wisconsin School of Medicine and Public Health, USA)
ER Ca®" dysregulation and ER stress following in vitro neuronal ischemia: role of Na*-K*-CI” cotransporter
CVR-Ill: CVR & Organic Solute Transport
Chaired by Alexander A Mongin and Ravshan Z. Sabirov
28. Kishio Furuya (Nagoya University, Japan)
ATP-releases via multiple pathways in mammary epithelial cells revealed by ATP imaging
29. Ryszard Grygorczy (University of Montreal, Canada)

Volume-sensitive nucleotide release from epithelial cells

—138—



a7 7L A

30.

Alexander A Mongin (Albany Medical College, USA)

Redox-regulation of volume-sensitive organic osmolyte release in the brain: mechanisms and (patho)physiological significance

31. Harold K Kimelberg (Ordway Research Institute, USA)
Pros and cons of glutamate transport through cell volume regulated (CVR) anion channels in astrocytes: are there therapeutic
implications?”
32. Ravshan Z Sabirov (Institute of Physiology and Biophysics, Uzb. Acad. Sci., Uzbekistan)
Transport of organic solutes through the maxi-anion channel
August 5
PAT-CVR Lectures
33. Makoto Tominaga (NIPS, Japan)  Chairperson: Bernd Nilius
Physiological significance of the thermosensitive TRP channels
34. Else K Hoffmann (University of Copenhagen, Denmark)  Chairperson: Hideki Sakai
Regulation of cell volume, proliferation and programmed cell death: Role of ion channels and aquaporins
35. Thomas J Jentsch (FMP and MDC, Germany)  Chairperson: Shinichi Uchida
CLC ClI channels and transporters — biophysics, physiology and pathology
August 6
PAT-CVR Lectures
36. John R Riordan (University of North Carolina, USA)  Chairperson: Yoshiro Sohma
“CFTR at 20: evolving perspectives
37. Bernd Nilius (Katholieke Universiteit Leuven, Belgium)  Chairperson: Makoto Tominaga
Mechano-sensitive TRP channels: facts and fictions
PAT Symposium

PAT-IV: New Directions in CI” Channel Research
Chaired by Michael A Gray and Criss Hartzell

38.

39.

40.

41.

42.

J Kevin Foskett (University of Pennsylvania, USA)

Molecular mechanisms of cholinergic- and VIP-stimulated Ca®*-dependent fluid secretion by porcine lung submucosal gland serous
cells

Nael A McCarty (Emory University, USA)

Novel peptide toxin inhibitors of the CFTR and CIC-2 chloride channels

Criss Hartzell (Emory University School of Medicine, USA)

Bestrophins and Anoctamins as Molecular Candidates for Ca-activated Cl Channels

Luis JV Galietta (Gaslini Institute, Italy)

Functional and molecular analysis of TMEM16 proteins as plasma membrane chloride channels

Rebecca A Falin (Vanderbilt University Medical Center, USA)

Identification of Ste20 kinase regulatory phosphorylation sites in a cell cycle and cell volume sensitive CIC anion channel

PAT-V: SLC & Organic Anion Transporters
Chaired by Hiroshi Ishiguro and Seth L. Alper

43.

44.

45.

46.

Min Goo LEE (Yonsei University College of Medicine, Korea)

Regulation of CFTR and SLC26 transporters by [Cl]i-sensitive protein kinases

Yoshikatsu Kanai (Osaka University, Japan)

Novel organic anion transporters and new aspects of organic anion transport in renal proximal tubules
Seth L Alper (Harvard Medical School, USA)

SLC4 and SLC26 anion transporters in flux

Joseph Casey (University of Alberta, Canada)
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An update on Bicarbonate Transport Metabolons
47. Hiroshi Ishiguro (Nagoya University Graduate School of Medicine, Japan)

Functional interaction between SLC26A6 ClI"-HCO;™ exchange and CFTR in pancreatic ducts
48. Shigeru BH Ko (Nagoya University Graduate School of Medicine, Japan)

Pancreatic ductal HCO;™ secretion in a disease-implication for the role of ion channels and transporters
PAT-VI: Molecular Relation between Anion Channel and Transporter: Evolutional Insight of Anion Channel/Transporter
Molecules
Chaired by Tzyh-Chang Hwang and Tsung-Yu Chen
49. Merritt C Maduke (Stanford University School of Medicine, USA)

Substrate-driven conformational changes in CIC-ecl observed by fluorine NMR
50. David C Gadsby (Rockefeller University, USA)

Controlling the gates of CFTR, a chloride channel evolved from an ABC transporter
51.  Tzyh-Chang Hwang (University of Missouri-Columbia, USA)

Kinetic role of CFTR's first nucleotide binding domain and its pharmacological implications
52.  Joseph A Mindell (National Institute of Neurological Disorders and Stroke, NIH, USA)

Ins and outs of the lysosomal chloride conductance: biophysics and biology of an organellar anion transporter
53. Uhtaek Oh (Seoul National University, Korea)

Anoctamin-1, a cloned Ca**-activated chloride channel and it sphysiological implication
CVR Symposium
CVR-IV: CVR & Cell Signals 10:00-12:30
Chaired by Stine Falsig Pedersen and Yoshinori Marunaka
54. Ben CTilly (Erasmus University Medical Center, The Netherlands)

Cell volume regulation in intestinal epithelial cells: a role for chloride channel recruitment?

55. Stine Falsig Pedersen (University of Copenhagen, Denmark)

Osmotic shrinkage regulates p90*¥, Msk1, and transcription factors CREB and SRF: effectors in shrinkage-induced modulation of

death/survival balance?

56. Naomi Niisato (Kyoto Prefectural University of Medicine, Japan)

Dephosphorylation of ERK by MKP-1 stimulates beta- and gamma-ENaC mRNA expression of renal A6 cells in hypotonic stress
57. lan Henry Lambert (University of Copenhagen, Denmark)

Reactive oxygen species modulate the taurine homeostasis in NIH3T3 mouse fibroblasts
58. Hideki Sakai (University of Toyama, Japan)

Osmotic regulation of cell differentiation via aquaporin-5 in human gastric cancer
CVR-V: CVR & Cell Functions
Chaired by Markus Ritter and Viadimir Strbak
59. Anke Fabian (University of Muenster, Germany)

Do TRPC1 channels modulate mechanosensitive signalling during cell migration?

60. Markus Ritter (Paracelsus Medical University, Austria)

The functional role of the non-gastric H'/K'-ATPase ATP12A (ATP1AL1) as anti-apoptotic ion transporter
61. Ursula Seidler (Hannover Medical School, Germany)

Coupling of nutrient and electrolyte transporters in the small intestine
62. Vladimir Strbak (Slovak Medical University, Slovakia)

Cell swelling-induced peptide secretion; possible pathophysiological implications
CVR-VI: CVR & Cell Death
Chaired by Florian Lang and John A Cidlowski
63. Florian Lang (Eberhard-Karls-University of Tuebingen, Germany)

The functional significance of the cell volume regulated kinase SGK1
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64.

65.

66.

67.

Carl D Bortner (National Institute of Environmental Health Sciences, NIH, USA)

A lymphoid cell model designed to evaluate the role of RVI and RVD in apoptosis (Part A)
John A Cidlowski (National Institute of Environmental Health Sciences, NIH, USA)

A lymphoid cell model designed to evaluate the role of RVI and RVD in apoptosis (Part B)
Tomohiro Numata (Kyoto University, Japan)

Cation channel activity determines cell death in human epithelial cells

Sergei N Orlov (University of Montreal Hospital Research Center, Canada)

Oncosis in cardiotonic steroids-treated cells: evidence for Na';, K'-independent a.1S-Na', K'-ATPase- and p38-mediated signaling

Closing Remark
Junichi Nabekura (NIPS, Japan)
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The Graduate University for Advanced
Studies School of Life Science

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

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

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

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

Multidisciplinary Sciences; Life Science and Advanced Sciences.

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

The outline of Department of Physiological Sciences.

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

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

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

physiological scientific points of view.
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STUDENTS FROM OTHER
UNIVERSITIES

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

in NIPS for one or two years.
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FIRATIISNE AR EMEBERE (FEER 24, &
BB 24) ORI aryRnby, ZOHIEEZRMELT
R D02 < OBIEE BRI EIT> T D, FHEA
FEHFRITIEREOE S, B FHREF OHE R

ZICNET DR EAENREITHIML TN D,

MO FERFEEARIEE & L TiE, AEOEE
RO LRHTOND, BE 12V 2 BB N, VK
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JE X0 A BRI S O E R CH 2 EBREFEES R EF 1
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R FEPEREL TWD, £z, EFITREIIERFEEER
1. HNEAHKBE
K 4 E 4 W 4 g LN
MA Jianmei China Professor Dallian Medical University 2008.9.2 ~ 2009. 5.30
ZHOU Shi-Sheng China Professor Institute of Basic Medical Sciences, 2009. 2.3 ~ 2009. 8. 2
Medical College, Dalian University
BOSCH BAYARD Jorge |Cuba Senior Researcher | Cuban Neuroscience Center 2009. 4.15~2009. 8.14
Francisco
RUBIO VALERO Maria Eulalia | Spain Associate Professor | University of Connecticut 2009. 5.16 ~ 2009. 8.16
MERZLYAK Petr Uzbekistan | Senior Researcher | Academy of Sciences of Uzbekistan 2009. 6.4 ~2009.9.21
SABIROV Ravshan Uzbekistan | Professor Academy of Sciences of Uzbekistan 2009. 6.4 ~2009.9.21
HUMBEL Bruno Martin Switzerland | Associate Professor | Universiteit Utrecht 2009. 6.8 ~2009.9.8
SIGWORTH Frederick John |U.S.A Professor Yale University 2009. 6.20 ~2009. 9.20
SEDZIK Jan Poland Docent KTH, Royal Institute of Technology 2009. 8.11 ~2010. 1.30
SOMOGYT Peter Pal UK. MRC Unit Director | Oxford University 2009.9.6 ~2009.12.5
ISLAM Md. Rafiqul Bangladesh | Assistant Professor | Islamic University 2010.1.1 ~2010.12.31
KIM Seung U. US.A Professor Emeritus | University of British Columbia 2010.2.1 ~2010.4.30
PELES Elior Israel Professor Weizmann Institute of Science 2010.2.4 ~2010.5.2
2. BRZFMREZER
K 4 E 4 g 4 AT & i i
DONG Yulin China Lecture Fourth Military Medical University 2007.10. 9 ~2009.10. 8
KIM Sun-Kwang Korea Research Fellow Kyung Hee University 2008.10. 1 ~2010.10.31
BOUDAKA Ammar Libya [ A= (=N 2008.10. 6 ~2010.10.5
Abdulkader
NYIRI Gabor Hungary Senior research fellow | Institute of Experimental Medicine 2009.5.7 ~2009.9.10
SZABADITS Eszter Hungary Ph.D Student Institute of Experimental Medicine 2009. 6.1 ~2009.9.10
WANG Wen China Lecturer Xi’ jing hospital 2009.7.1 ~2011.6.30
SCHILLER Jackie Israel Senior lecturer Technion Medical School 2009. 7.19 ~2009. 8. 6
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K 4 4 W 4 T LU
KECELI Mehmet Batu Turkey PN WA RFFER T 2009.10. 1 ~2011.9.30
3. ARV URTIL
K 4 4 L g T g M

GRAY Michael UK Leader Institute for Cell and Molecualr| 2009.7.26~ 2009. 8.8
Biosciences Newcatle University

BAUMGARTEN Clive US.A Professor Virginia Commonwealth University 2009. 8.1 ~ 2009. 8.7

ALVAREZ-LEEFMANS US.A Professor Wright State University 2009. 8.1 ~ 2009. 8. 7

Francisco Javier

QUINTON Paul US.A Professor University of San Diengo 2009. 8.1~ 2009. 8. 7

ARREOLA Jorge Mexico Associate Professor | University of San Potosi, Institute of| 2009.8.1~ 2009.8.8
Physics

HEDRICH Rainer Germany | Professor University of Wuerzburg Julius-von-| 2009. 8.2 ~ 2009. 8.7
Sachs-Institute for Biosciences

MCcCARTY Nael US.A Assistant Professor | Emory University 2009. 8.2 ~ 2009. 8. 7

MONGIN Alexander US.A Assistant Professor | Albany Medical College Center for| 2009. 8.2~ 2009. 8.7
Neurophar racology and Neuroscience

KIMELBERG Harold US.A Professor Ordway Reserach Institute 2009. 8.2~ 2009. 8.7

TILLY Ben Netherland | Assistant Professor | Erasmus University Medical Centre 2009. 8.2 ~ 2009. 8. 7

MINDELL Joseph US.A Investigator National Institute of Neurological| 2009. 8.2 ~ 2009.8.7
Disorders and Stroke / NIH

GALIETTA Luis Italy Professor Gaslini Institute Laboratory of Molecular | 2009. 8.2 ~ 2009. 8. 7
Genetics

FRANCO Rodrigo Mexico Principal CINVESTAV, Mexico, Department of| 2009. 8.2~ 2009. 8.7

Investigator Toxicology

MADUKE Merritt US.A Assistant Professor | Stanford University 2009. 8.3 ~ 2009. 8. 7

ORLOV Sergei Russia Professor MV  Lomonosov  Moscow  State| 2009.8.3 ~ 2009.8.7
University Faculty of Biology

LANG Florian Germany | Professor Eberhard-Karls-University Institute of| 2009. 8.3 ~ 2009. 8.7
Physiology

WEHNER Frank Germany | Professor MAX Planck Institute of Molecular| 2009.8.3 ~ 2009.8.7
Physiology

VALVERDE Miguel Spain Professor Universitat Pompeu Fabra 2009. 8.3 ~ 2009. 8. 7

LAMBERT Ian Denmark | Associate Professor | University of Copenhagen 2009. 8.3 ~ 2009. 8.7

FABIAN Anke Germany | Postdoctoral Fellow | University of Muenster Institute of| 2009. 8.3 ~ 2009. 8.7
Physiology 11

HUME Josph US.A Professor University of Nevada 2009. 8.3 ~ 2009. 8.7

GRYGORCZYK Ryszard |Canada Associate Professor | University of Montreal 2009. 8.3 ~ 2009. 8.7

PEDERSEN Stine Denmark | Associate Professor | University of Copenhagen 2009. 8.3 ~ 2009. 8. 7

HOFFMANN Else Denmark | Professor University of Copenhagen Biological| 2009. 8.3 ~ 2009. 8.7
Institute

STRBAK Vladmir Slovakia |Head Slovak Academy of Sciences Institute of | 2009. 8. 3 ~ 2009. 8. 7
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FOSKETT Kevin U.S.A Professor University of Pennsylvania 2009. 8.3 ~ 2009. 8.7
HANRAHAN Jhon Canada Professor McGill  University Department of| 2009. 8.3 ~ 2009. 8.7
Physiology

SEIDLER Ursula Germany | Professor Hannover Medical School Department of| 2009. 8. 3 ~ 2009. 8. 7
Medicine

RITTER Markus Austria Professor Paracelsus Medical University Institute| 2009. 8.3 ~ 2009. 8.7
of Physiology and pathophysiology

BEAR Christine Canada Professor Hospital for Sick Childran Research| 2009. 8.2~ 2009. 8.7
Institute

BORTNER Carl U.S.A Staff Scientist The National Institute of Enviromental| 2009. 8.3 ~ 2009. 8.7
Health Science (NIEHS/NIH)

FALIN Rebecca US.A Postdoctoral Fellow | Vanderbilt University 2009. 8.3 ~ 2009. 8.7

CHAN Hsiao Chang HongKong | Professor The Chinese University of Hong Kong 2009. 8.3 ~ 2009. 8. 7

ACCARDI Alessio U.S.A Assistant Professor | University of lowa 2009. 8.3 ~ 2009. 8.7

VARERA Diego Chile Assistant Professor | CEMC and ICBM University de Chile 2009. 8.3 ~ 2009. 8. 8

4. BHEVREMBME

K 4 E 4 W 4 BT & o
REDGRAVE Peter UK. Professor University of Sheffield 2009. 7.22 ~2009. 8. 6
FERWERDA James A. US.A Associate Professor | Rochester Institute of Technology 2009. 7.23 ~ 2009. 7.25
STUTZIN Andres Chile Professor CEMC and ICBM Universidad de Chile 2009. 7.23 ~2009. 8. 6
KAI Kaila Finland Research Director | University of Helsinki 2009. 7.26 ~ 2009. 8.11
NILIUS Bernd Belgium | Professor KU Leuven, Department of Physiology 2009. 8.2 ~2009. 8.7
CIDLOWSKI John A. US.A NIH Chief National Institute of Environmental | 2009. 8.3 ~ 2009. 8.7

Health Sciences
BLOCK Ned US.A Professor New York University Department of | 2009.9.11 ~ 2009. 9.21
Philosophy and Psychology
NIELSEN Morgens Denmark | Professor Royal Danish School of Pharmacy 2009.11.15~2009.11.25
5. ZERES

K 4 4 W 4 BT & H
ALVAREZ-LEEFMANS US.A Professor Wright State University 2009. 8.1 ~2009. 8.7
Francisc
McCARTY Nael US.A Associate Emory University 2009. 8.2 ~2009. 8.7

Professor/Associate
Director
GRAY Michael UK. Reader Institute for Cell & Molecualr | 2009. 8.3 ~ 2009. 8.7
Biosciences, Newcastle University
FABIAN Anke Germany | Researcher University of Muenster, Institute of | 2009. 8.3 ~2009. 8.7
Physiology II
GRYGORCZYK Ryszard | Canada Associate Professor | University of Montreal 2009. 8.3 ~2009. 8. 7
HUME Joseph US.A Professor University of Nevada 2009. 8.3 ~2009. 8.7
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VALVERDE Miguel Spain Professor Universitat Pompeu Fabra 2009. 8.3 ~ 2009. 8. 7
LAMBERT Ian Denmark | Associate Professor | University of Copenhagen 2009. 8.3 ~2009.8.7
WEHNER Frank Germany | Professor Max Planck Institute of Molecular | 2009. 8.3 ~ 2009. 8.7
Physiology

STRBAK Vladmir Slovakia | Head Slovak Academy of Sciences, Institute | 2009. 8.3 ~ 2009. 8. 7
of Experimental Endocrinology

LI Da China Postgraduate Dalian University,Medical College 2009. 8.3 ~ 2009. 8. 7

GRUBB Soren Denmark | University Student | University of Copenhagen, Institute of | 2009. 8.3 ~ 2009. 8.7
Biology

KIRKEGAARD Signe Denmark | University Student | University of Copenhagen 2009. 8.3 ~2009.8.7

HANSEN Carl Denmark | University Student | University of Copenhagen, Institute of | 2009.8.3 ~ 2009. 8.7
Biology

ALEXANDER Todd Canada Assistant Professor | Department of Pediatrics and Physiology | 2009. 8.3 ~ 2009. 8.7
University of Alberta

BACOVA Zuzana Slovakia | Post Doctoral Fellow | Slovak Academy of Sciences 2009. 8.3 ~2009. 8. 7

NAM Joo Hyun Korea Post Doctoral Fellow | Yonsei University 2009. 8.3 ~2009. 8.7

HUGHES Alexandra UK. Postgraduate University Of Manchester 2009. 8.3 ~2009. 8. 7

AZHDARI Zarmehri Hassan | Iran Associate Professor | Qazvin Medical Science University 2010. 2.12~2010. 2.28

Katshu Mohammad Ziaulhaq | India Senior Resident Central Institute of Psychiatry 2010.2.12~2010.3. 1

BUIATTI Tania Italy Post Doctoral Fellow | Sissa Cognitive Neuroscience Sector 2010. 2.13~2010. 2.27

SHIMITKO Tatiana A Russia Researcher University of Kuopio 2010. 2.13~2010. 2.27

MOHAMMED Hisham India Postgraduate National Brain Research Centre 2010. 2.13~2010. 2.28

NAG Tapas India Associate Professor | All INDIA INSTITUTE OF MEDICAL | 2010. 2.13~ 2010. 2.28
SCIENCES

CHANG Won Seok Korea Postgraduate Seoul national university 2010.2.13~2010.3. 1

FENG Xiaoming China University Student | Shanghai Medical College,Fudan Fudan | 2010. 2.14~ 2010. 2.26
University

Wang Xiao Wei China Postgraduate Sha}ngha}l Medical College, Fudan 2010. 2.14~ 2010.2.26
University

KWON Soonwook Korea Post Doctoral Fellow | Korea University Medical School 2010. 2.14~2010. 2.27

WANG Zhijie China Postgraduate Institute of Biophysics,Chinese Academy | 2010.2.14~ 2010.2.27

(Doctor's course) of Siences

HU Yao China Postgraduate Nanjing Medical University, School of | 2010.2.14~ 2010.2.27

Pharmacy
6. ZELHR

K 4 4 Wk 4 T g B

Davis Karen D Canada Professor University Health, Toronto Western | 2009.7.25 ~ 2009. 8.7
Hospital

MOORHOUSE ANDREW | Australia | Senior Lecturer University of New South Wales 2009. 8.18 ~ 2009. 9.29

LAU Hakwan US.A Assistant Professor | Columbia University Psychology Dept. 2009. 9.16 ~ 2009. 9.23

Sooksawate THONGCHAI | Thailand | Associate Professor | Chulalongkorn University 2009.10.17 ~ 2009.11.15
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ZALC Bernard France Director Institut National de la Snate et de la | 2009.11.22 ~ 2009.12. 6
Recherche Medicale
QIU Yunhai China Postdoctor fellow University of Michigan Medical School | 2009.12.17 ~ 2009.12.18
WANG Xiaohong China Lecturer CHINA Medical University The First | 2009.12.17 ~ 2009.12.19
affiliated Hospital
NGUYEN Thi Binh Vietnam | Lecturer Hanoi Medical University 2009.12.17 ~ 2009.12.20
LAM Kahn Vietnam | Associate Professor | Tran Hung Dao Hospital 2009.12.17 ~ 2009.12.20
XIANG Jing China Lecturer Cincinnati Childrens Hospital Medical | 2009.12.17 ~ 2009.12.20
Center
BAIG Deeba Noreen Pakistan | Assistant Professor | University of the Punjab 2010. 1.23 ~ 2010. 6.29
MARTINEZ Hernandez Jose | Spain Research Fellow Univesity of Lyon 2010. 1.29 ~ 2010. 6.28
YOON Bo Eun Korea Ph.D Student Korean Institute of Science and | 2010.2.28 ~ 2010. 6.28
Technology
1. HRFEHREE
K 4 % W 4 BT & oA
Johan Medina Peru PEFEERNIIER | BARHANR AR 2009.5.1 ~2010. 3.31
MOORHOUSE Andrew John | Australia | Senior Lecturer University of New South Wales 2009. 8. 1 ~2009.10.13
Hassan Ahmed Ahmed Egypt Assistant Lecturer | South Vally University 2009. 8.3 ~ 2010. 3.31
BB China Professor Nanjing Medical University 2009. 9.22~2009.10.20
DONG Yulin China Lecture Fourth Military Medical University 2009.10. 9~ 2010. 3.31
Oksana Kaidanovich-Beilin | Canada Post-doctoral Samuel Lunenfeld Research Institute 2010. 3.19~2010. 3.31
Researcher
8. BABAMES
K 4 4 Wk 4 T g B
Akhilesh Kumar India WIEE A HEERESERT 2010. 1. 1 ~ 2010. 1.15
9. BALHRRE
K 4 4 Wk 4 T B
LEE Psyche U.S.A Research Assistant | Duke University Department of Neurobiology 2009. 4.10 ~2009. 4.23
HALL William C. U.S.A Professor Duke University Department of Neurobiology 2009. 4.10 ~2009. 4.23
TOYCHIEV Abduqodir Uzbekistan | Senior Researcher | Dept. of Boiphysics of the National 2009. 6.2 ~2009.7.3
University of Uzbekistan
SANCHES-Vives  Maria | Spain Professor Institucio Catalana de Recerca i Estudis | 2009. 6.5 ~2009. 6. 5
Victoria Avancats
KURBANNAZAROVA Uzbekistan | Senior Researcher | National University of Uzbekistan 2009. 7.3 ~2009.9. 4
Ranokhon
CHIU Wah US.A Professor Baylor College of Medicine National 2009.7.5 ~2009.7.7
Center for Macromolecular Imaging
MOORHOUSE Andrew John |Australia | Senior Lecturer University of New South Wales, 2009. 8. 6 ~2009.10.15

Sydney, Australia School of Medical
Sciences
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MCLEAN David US.A Assistant Professor | Northwestern University Department of | 2009. 9.13 ~ 2009. 9.26
Neurobiology and Physiology
PFAFF Donald US.A Professor The Rockfeller University 2009. 9.15 ~2009. 9.19
PUIG Maria Victoria US.A Postdoctoral Th Picower Institute For Learning and | 2009.10.29 ~2009.11.11
associate Memory
MCLAMB William U.S.A Graduate Student Florida Institute of Technology Dept .of | 2010.1.9 ~2010. 1.23
Biological Sciences
KILDUFF Thomas U.S.A Senir Director Center for Neuroscience Biosciences | 2010. 1.30 ~2010.2.12
Division
10. HEBFIREREE
K 4 4 Wk 4 T H
FAN Kai China Dalian Medical University 2008.10. 1 ~ 2009. 9.30

International Exchanges

Each of the NINS institutes is an internationally recognized
research center, and international exchanges are performed
flourishingly. NIPS has the positions of foreign research staft (2
visiting professors and 2 visiting research fellows), and many
world first-class researchers have made research collaboration
using this system. Besides research collaboration, visiting
professors contribute to education of young researchers and
evaluation of institutional activities. In addition, using the systems
such as JSPS postdoctoral fellows, foreign researchers and

graduate students conduct research works at NIPS. Recently, an

increasing number of foreign graduate students enter SOKENDAL

One of the main international exchange activities at NIPS is
international symposium. It is held once or twice a year, and the
symposium this year will be the 41st. Usually, a NIPS professor
becomes an organizer, and 10-20 top researchers from abroad and
a similar number of top domestic researchers are invited. The
number of participants is around 100-150. In addition, the
international workshop, which is an international version of NIPS
research meetings, started in FY2008 and is held once or twice a
year.

Besides these, many international collaborations are performed

at the researcher level.
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COMMON FACILITIES IN OKAZAKI

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

[ I 155 R A 1, Rl 3 MFJERT O, MERESE A4 UV - BB - fR(F L, PR 3 HERADIRE, LFEF|AIF7EE
FOFMICHEL TV D,

(E7eHme)
1. 9477V —h—FIZX 5 24 BefEFIAL,
2. HHH R Y — A (Web of Science, SCOPUS, SciFinder %) ,

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

A (capacity of 200)
B (capacity of 120)

Conferece Room
Conferece Room

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

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

SRR AR ZE8E S OE T 5720, tlfigk L
Tk = Bey Y (@ 51, FeplfE= (1 AH)9,
BrilE (2 A4, RIF=E 10, FIRE 20 F1AH0,
[FIF R AL U O E AR B IR S T,

T2, BEMEAER & U Ol mEiaias TR
2y V) (= 14, FHRE3 FI2@BEFTHY, Pk
228 A AR OTEE o> TWnb,

The lodging house (Mishima Lodge) is provided for
guests, both foreign and domestic, for the common use of
the three Institutes (NIPS, NIBB and IMS).

Now, Myodaiji lodge is under construction to build the
new dormitory for long stay.

It'll be available from August 2010.

The lodging capacities are as follows :

Single | Twin Family

Room Room Room
Mishima Lodge 60 14 20
Myodaiji Lodge 17 — 3

=E0wv ¥ Mishima Lodge
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Myodaiji Area National Institute for Physiological Sciences, w
National Institute for Basic Biology, §
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\ National‘ Institute Energy Center
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Location N // Yamate No.1 Bldg.A
© AP SERT BB JEAR @ F15# B
Main Building Yamate No.1 Bldg.B
© SR AT S FREHARH @ T2 5
National Institute for Basic Biology i Institute Yamate No.2 Bldg.
@ #WESRt L 2 — (EAEw=R) for Molecular Science @ 11 3 B
Center for Experimental Animals (Terretrial) PO o Yamate No.3 Bl dg.
@ E%Eﬁﬁ%iﬁﬁiﬁki Reserch Center for @ T4 %‘ﬁﬁ
High-Voltage Electron Microscopy Building Computational Science v
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® L 1 D FEBRPEIL LN % ® 1L s
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ST ® BRI b amate No.5 Bldg
Common Facilities I Magnetic Resonance Imaging Building
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Location of Institute

B From the direction of Tokyo

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

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

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

the ticket barrier) Sapporo

B From the direction of Osaka

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

BFrom 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-

Morioka

Okazaki Station. About 7 min. on foot to the south. Sendai
HBy Car
Drive Tomei Superhighway to Okazaki Exit, about 1.5km
toward Nagoya, turn left at City Office S.E. signal.About10min.
from Okazaki Exit.
Toyohashi
Higashi-Okazaki
Higashi-Okazaki Meitetsu line

JR East line
@'H_H_H'O ----- -———O -l—H—l—l—l—@
Osaka Kyoto Nagoya Mikawa-Anjo L Toyohashi  Tokyo Tokyo
(Kansal) |_jr West line Bus Shinkansen (Narita)

Central Japan International Airport
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