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All of us at the National Institute for
Physiological Sciences (NIPS) would like to
express our deepest condolences to all those
who have lost family members and friends
the tragic Tohoku earthquake and
tsunami. Also, we commiserate with all
people, including the scientific community,
affected by these tragic events and by the
accidents at the Fukushima nuclear power
plants. We sincerely hope for speedy
resolution and recovery.

in

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 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
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international symposia. From April 2009, “Section of
Visiting Collaborative Research Project” has been
established in “Center for Multidisciplinary Brain
Research (CMBR)”. This section is for domestic brain
researches to stay in NIPS for 3 to 12 months as guest
professors / associate professors / assistant professors and
conduct joint sabbatical studies. Also, last 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 in the Graduate University of Advanced Studies
(Sokendai) and to train young scientists from many other
universities. The NIPS is responsible for directing the
Ph.D. course of study in physiological sciences in the
Sokendai. 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
provides a nationwide platform for multidisciplinary
education and training of young brain scientists. Since
September 2010, Sokendai has started a new project
“Brain Science Joint Program”. The NIPS plays a core
role in this cross-disciplinary education project.

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 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. 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.

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
Department of Cell Physiology, NIPS and of Department of
Physiological Sciences, School of Life Science, Sokendai. 1998
Dean of School of Life Science, Sokendai. 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.

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

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

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

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

Nov, 1967

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

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

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

May, 1977

The Institute for Physiological Sciences (Director-General:
Prof. UCHIZONO K.) was officially established which,
together with the Institute for Basic Biology, constituted
the National Center for Biological Sciences (President:
Prof. KATSUKI Y.). Constituents of the Institute for
Physiological Sciences at the time of inauguration were
as follows.
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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
Corporation Law.
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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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OUTLINES OF INSTITUTE

AFRERRFSEETIE, ME— oD NS AE BRI SE -
BEDODORFIEFAKERETHY, AMED
AEMTEE) — RIS & AEOE X — ORAEM 72 iR
HeE, oo DEBEMEE O KA o
BiEL45, AL, AP, e ho
MO MO 2 KL LFELTHREL, #
DD DOMEEEBRL TWDHEF] TH
D, DI, T OO R O
WFoeks s 2 BRI 5 LT, Th b &L FFIH
WIS 5,

ENZRFIENEIC LY, EMNRE, e
FHGERT, FEOEEYTFANERT, ERLERETERT K
Oy FBHARFFERT 25 RE2 L [RIF R BETE N A 2R
FHAmtseritt & o7,

6MFZ2R, 20 WFFEERPY, 4 o & —, 18 2 & FLffiag
ZEWTND,

EEORFODHEZOMOET, WIFEFTO HE
72 D WESE & Rl — ORI F T 5 FH ORIt
15 &L BITHERFEMMIIEZT O,

N0 NS
KRBT FZE AR ORZEREZTORETH
0, KFFEOBRFRIISFE—E MR, AT
IR RF AR & OBRE R - DT
TEHENRZ T L TR0, AP
DO—HREHE L LTV D, F5T22MTEL
CEA) , H () 3+ (B5) Th 5,

EARSIRFOEEITIE L, HEKRFED
REFBRCBT 2T ICH 1T 5,

ABREE D 53 B OE BRI 22 22 2R 2 TR R AL T %
728, WHEE ORRCEER S AR YT LA B
925,

HAABL AT TR S, RRE, BORIITE R OFEHE
HWICH T EEERAFET OO
=, BEMEFRE R UOEESH L E, £,
WHIERTIC, BFTEBE R R O NH5%, HFIERT O E
ST OHEEFEHT, IRPALELBEDLLO
IOV TATROFERICIE C 5B E XHE A E <,

DT OFBIE, B IRFL AT TEREAE M IR & 55
LAY U e R

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 Doctor of Philosophy.
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

| Executive Directors |

—|—' Management Council

National Institute for Fusion Science

President I

® Board of Directors

|_

| Auditors |

—|—‘ Educational and Research Council

National Institute for Physiological Sciences

Advisory Committee for

Research and Management

National Institute for Physiological Sciences

MMM

|
|
National Institute for Basic Biology |
|
|

Institute for Molecular Science

Division of Biophysics and Neurobiology

—|—o Department of Molecular Physiology

T

Division of Nano-Structure Physiology

*

Division of Neurobiology and Bioinformatics |

Division of Membrane Physiology

Department of Cell Physiology

Division of Correlative Physiology |
Division of Neural Systematics |

Division of Cell Signaling

»*

Division of Sensory and Cognitive Information

Department of Information Physiology

Division of Developmental Neurophysiology

*

|
Division of Neural Signaling |
|

Division of Sensori-Motor Integration

Department of Integrative Physiology

T

Division of System Neurophysiology

Division of Computational Neuroscience

%

Division of Cerebral Structure

Department of Cerebral Research

Division of Cerebral Circuitry

Division of Cerebral Integration

Division of Behavioral Development

Director-General:OKADA, Yasunobu I

1 Department of Developmental Physiology

Division of Homeostatic Development

Division of Endocrinology and Metabolism

il NN N m W)

Division of Adaptation Development

Section of N lian T

Center for Genetic Analysis of Behavior

T

Center for Multidisciplinary Brain Research

T

Supportive Center for Brain Research

Center for Communication Networks

Section of Metabolic Physiology

Section of Behavior Patterns

Section of Brain Science Exploration and Training |

Section of Brain Information Decoding |

Section of Primate Model Development for Brain Research |

Section of NBR Promotion

Section of Visiting Collaborative Research Project 3%

Section of Brain Structure Information

Section of Brain Function Information

Section of Electron Microscopy

Section of Instrument Design

|
|
|
|
Section of Multiphoton Neuroimaging |
|
|
|

Section of Communications and Public Liaison

Section of Evaluation and Collaboration

Section of Physiology and Medicine Education 3%

Section of Network Management

3 denotes adjunct divisions/sections.

% denotes joint divisions.

Okazaki Research Facilities

Technical Division

Imuwmmnm N

Section of Health and Safety Management

Okazaki Institute for Integrative Bi

Research Center for Computational Science

Department of Development, Differentiation
and Regeneration

National Institute for Basic Biology

National Institute for Physiological Sciences

Institute for Molecular Science

Center for Experimental Animals

Imn AN

Center for Radioisotope Facilities

Department of Bioenvironmental Science

Section of Coordi

Department of Strategic Methodology |
for Animal Experi |

|11

S
Sie
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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

TAKAI, Akira

TAKAHASHI, Hitoshi

TASHIRO, Tomoko

FUJIMOTO, Toyoshi

YAMAMOTO, Tetsuro

IKENAKA, Kazuhiro

ISA, Tadashi
IMOTO, Keiji

KAKIGI, Ryusuke
KAWAGUCHI, Yasuo
KOMATSU, Hidehiko
SHIGEMOTO, Ryuichi
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, NIPS

Professor, NIPS

MINOKOSHI, Yasuhiko Professor, NIPS
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SCIENTIFIC STAFF

Division of Neurobiology and Bioinformatics

Director-General
OKADA, Yasunobu

Vice-Director-General
IMOTO, Keiji

Chief Chairperson
ISA, Tadashi

IKENAKA, Kazuhiro Professor
HITOSHI, Seiji Associate Professor
TANAKA, Kenji Assistant Professor

YOSHIMURA, Takeshi Project Assistant Professor
*Division of Nano-Structure Physiology

MURATA, Kazuyoshi Associate Professor

Department of Cell Physiology

Division of Membrane Physiology

Chief Researcher FUKATA, Masaki Professor
IKENAKA, Kazuhiro Chairperson for Cooperative Studies FUKATA, Yuko Associate Professor
MINOKOSHI, Yasuhiko  Chairperson for Animal Experiment NORITAKE, Jun Assistant Professor
Probl -
rovlem YOKOI, Norihiko JSPS Postdoctoral Fellow
KAKIGI, Ryusuke Chairperson for Safety and Research
Ethics Problems Division of Correlative Physiology
SADATOU, Norihiro Chairperson for News and Public OKADA, Yasunobu Director-General
Affairs
KOIZUMI, Amane Associate Professor
KOMATSU, Hidehiko Chairperson for Educational Problem
OKADA, Toshiaki Project Associate Professor
SHIGEMOTO, Ryuichi Chairperson for Special Project KUKITA, Fumio Assistant Professor
Emeritus Professor and Technical Staff AKITA, Tenpei Project Assistant Professor
OOMURA, Yutaka Emeritus Professor SATOU, Kaori NIPS Research Fellow
HAMA, Kiyoshi Emeritus Professor *Division of Neural Systematics
WATANABE, Akira Emeritus Professor SETOU, Mitsutoshi Adjunct Professor
WATARI, Hiroshi Emeritus Professor

YAMAGISHI, Shunichi Emeritus Professor

MORI, Shigemi Emeritus Professor
OBATA, Kunihiko Emeritus Professor
KANEKO, Akimichi Emeritus Professor
SASAKI, Kazuo Emeritus Professor
MIZUNO, Noboru Emeritus Professor

NAGAYAMA, Kuniaki Emeritus Professor

OHIRA, Hitoo Emeritus Technical Staff

Department of Molecular Physiology

Division of Biophysics and Neurobiology

KUBO, Yoshihiro Professor
TATEYAMA, Michihiro ~ Associate Professor

NAKAJO, Koichi Assistant Professor

KECELI, Mehmet Batu JSPS Postdoctoral Fellow

*Division of Cell Signaling
TOMINAGA, Makoto Professor

YAMANAKA, Akihiro Associate Professor

SUZUKI, Yoshiro Assistant Professor
SAITO, Shigeru Project Assistant Professor
UCHIDA, Kunitoshi Project Assistant Professor (Project)

TSUNEMATSU, Tomomi  JSPS Research Fellow

KASHIO, Makiko JSPS Research Fellow

Department of Information Physiology

Division of Sensory and Cognitive Information

KOMATSU, Hidehiko Professor

ITO, Minami Associate Professor
GODA, Naokazu Assistant Professor
YOKOI, Isao Project Assistant Proffessor
YASUKAWA, Ryoko NIPS Research Fellow
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TACHIBANA, Atsumichi

Postdoctoral Fellow

Division of Neural Signaling

IMOTO, Keiji
FURUE, Hidemasa
YAMAGATA, Yoko
SATAKE, Shin’Ichiro

UTA, Daisuke

KASE, Daisuke

SHISHIDO(HIGASHIJIMA),
Emiko

Professor

Associate Professor
Assistant Professor
Assistant Professor

Project Assistant Proffessor
NIPS Research Fellow
JSPS Postdoctoral Fellow

*Division of Developmental Neurophysiology

YOSHIMURA, Yumiko
HIGASHIJIMA, Shin-ichi
MORI, Takuma
TARUSAWA, Etsuko
ISHIKAWA, Ayako
KIMURA, Yukiko

SATOU, Chie

Professor

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

Postdoctoral Fellow

Department of Integrative Physiology

Division of Sensori-Motor Integration

KAKIGI, Ryusuke
INUI, Koji
OKAMOTO, Hidehiko
MIKI, Kensaku
MOCHIZUKI,Hideki
MORITA, Tomoyo
WASAKA, Toshiaki
NAKATO, Emi
MATSUMOTO, Atsushi
OOTSURU, Naohumi

Professor

Associate Professor

*Division of Computational Neuroscience

AIHARA, Kazuyuki

Adjunct Professor

Department of Cerebral Research

Project Associate Professor (Project)

Assistant Professor

Project Assistant Professor

Project Assistant Professor (Project)

Project Assistant Professor (Project)

Project Assistant Professor (Project)

Project Assistant Professor (Project)

Postdoctoral Fellow

Division of System Neurophysiology

NAMBU, Atsushi
HATANAKA, Nobuhiko
TACHIBANA, Yoshihisa
CHIKEN, Satomi
SANO, Hiromi
KOKETSU, Daisuke
TAKARA, Sayuki

Professor
Assistant Professor
Assistant Professor

Assistant Professor

Project Assistant Professor (Project)

Project Assistant Professor (Project)

Postdoctoral Fellow

Division of Cerebral Structure

SHIGEMOTO, Ryuichi
TABUCHI, Katsuhiko
FUKAZAWA, Yugo
MATSUI, Ko
EGASHIRA, Yoshihiro
HARADA, Harumi
AHMED, Hassan Ahmed
SASAKI, Takuya

WANG, Wen

Professor

Associate Professor
Assistant Professor
Assistant Professor

NIPS Research Fellow
Postdoctoral Fellow
Postdoctoral Fellow

JSPS Postdoctoral Fellow

JSPS Postdoctoral Fellow

Division of Cerebral Circuitry

KAWAGUCHI, Yasuo
KUBOTA, Yoshiyuki
OTSUKA, Takeshi
MORISHIMA, Mieko
UETA,Yoshifumi
KARUBE, Fuyuki
HATANAKA, Yumiko

USHIMARU, Mika

Professor

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

Postdoctoral Fellow

Division of Cerebral Integration

SADATOU, Norihiro
TANABE, Hiroki
KITADA, Ryo
TANAKA, Satoshi
KAWAMICHI, Hiroaki
MATSUNAGA, Masahiro
OKAZAKI, Shuntaro
MURASE, Mika
YOSHIHARA, Kazufumi
KOIKE, Takahiko

SASAKI, Akihiro

Professor
Assistant Professor
Assistant Professor

Project Assistant Proffessor

Project Assistant Professor (Project)

Project Assistant Professor (Project)

Postdoctoral Fellow
Postdoctoral Fellow
Postdoctoral Fellow

Postdoctoral Fellow

JSPS Postdoctoral Fellow




Department of Developmental Physiology

Division of Behavioral Development

ISA, Tadashi
NISHIMURA, Yukio
YOSHIDA, Masatoshi

PHONGPHANPHANEE,
Penphimon

KINOSHITA, Masaharu
MARUYAMA, Megumi
OSHIO, Ritz
WATANABE, Hidenori
SAKATANI, Tomoya
KATO, Rikako

UMEDA, Tatsuya

KASALI, Masatoshi
IMAZU, Sugiko

Division of Homeostatic Development

NABEKURA, Junichi
ISHIBASHI, Hitoshi
KATO, Go

KIM, Sun Kwang

ETO, Kei

INADA, Hiroyuki

Professor YAMANAKA, Akihiro

MINOKOSHI, Yasuhiko

Section of Metabolic Physiology

Professor

Associate Professor

*Section of Behavior Patterns

Associate Professor
MIYAGAWA, Tsuyoshi

Assistant Professor
KIMURA, Tohru

Project Assistant Professor TAKAO, Keizo

Adjunct Professor

Associate Professor

Project Associate Professor

Project Assistant Professor (Project)

Center for Multidisciplinary Brain Research

Project Assistant Professor (Project) IKENAKA, Kazuhiro

Project Assistant Professor (Project) YOSHIDA, Akira

Postdoctoral Fellow

IMOTO, Keiji
Postdoctoral Fellow

NABEKURA, Junichi
Postdoctoral Fellow

MIYATA, Takaki

Postdoctoral Fellow NISHIDA, Shin'ya

Postdoctoral Fellow SORA, Ichiro

Postdoctoral Fellow DOYA, Kenji

TAKAHASHI, Ryosuke
MOCHIDA, Sumiko

Professor

. MOMOL, Y. Mariko
Associate Professor

. SAKAI, Kuniyoshi
Assistant Professor

Project Assistant Professor

NIPS Research Fellow ISA, Tadashi

KAWATO, Mitsuo
Postdoctoral Fellow

YOKOI, Hiroshi

Division of Endocrinology and Metabolism

MINOKOSHI, Yasuhiko

OKAMOTO, Shiki
TODA, Chitoku

*Division of Adaptation Development

YADA, Toshihiko

KITAZAWA, Shigeru
Professor

. SAKURA, Osamu
Assistant Professor

NIPS Research Fellow KATO, Amami

Adjunct Professor NAMBU, Atsushi

Center for Genetic Analysis of Behavior

YAMAMORI, Tetsuo

MINOKOSHI, Yasuhiko

Section of Mammalian Transgenesis
HIRABAYASHI, Masumi

TOMITA, Koichi

Director TAKADA, Masahiko

KOBAYASHI, Kazuto

Associate Professor SASAI, Yoshiki

Assistant Professor KOMATSU, Yusuke

Professor

Project Professor

Section of Brain Science Exploration and Training

Professor

Professor

Adjunct Professor
Adjunct Professor
Adjunct Professor
Adjunct Professor
Adjunct Professor
Adjunct Professor
Adjunct Professor

Adjunct Associate Professor

Section of Brain Information Decoding

Professor

Adjunct Professor
Adjunct Professor
Adjunct Professor

Adjunct Professor

Adjunct Professor

Section of Primate Model Development for Brain Research

Professor
Professor
Adjunct Professor
Adjunct Professor

Adjunct Professor

Project Assistant Professor (Project)




Section of NBR Promotion

ISA, Tadashi Professor

INAGAKI, Haruhisa Project Assistant Professor (Project)

YAMANE, Itaru Postdoctral Fellow

HAMALI Miya Postdoctral Fellow

*Section of Visitng for Brain Reseach

MOGAML, Hideo Adjunct Professor

MIYAZAKI, Taisuke Adjunct Assistant Professor

Supportive Center for Brain Research
IKENAKA, Kazuhiro

Director

Section of Brain Structure Information

MURATA, Kazuyoshi Associate Professor

FURUYA, Sonoko 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

Center for Communication Networks
SADATOU, Norihiro

Director

Section of Communications and Public Liaison

SADATOU, Norihiro Professor

KOIZUMI, Amane Associate Professor

Section of Evaluation and Collaboration

ISA, Tadashi Professor

MURAKAMI, Masataka  Associate Professor

*Section of Physiology and Medicine Education

SHIBUYA, Masato, Adjunct Professor

Section of Individual Researches

MURAKAMI, Masataka  Associate Professor

OHASHI, Masato Assistant Professor
MOHRI, Tatsuma Assistant Professor

KASHIHARA, Yasuhiro  Assistant Professor

Section of Special Researches

NAGAYAMA, Kuniaki Project Professor

Section of Health and Safety Management ‘
KAKIGI, Ryusuke
OKAZAKI RESEARCH FACILITIES (Sectors

cooperative with National Institute for Physiological
Sciences)

Professor

‘ 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 ‘
MINOKOSHI, Yasuhiko

Director

KIMURA, Tohru Associate Professor

‘ Research Center for Computational Science ‘
Non-selection

‘ Division of Coordinator for Animal Experimentation ‘
SATO, Hiroshi

Project Professor

As of2011.4
Asterisk(*) denotes adjunct divisions.

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

PFEERRR
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".

P23
P.26
P.29

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
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Professor: KUBO, Yoshihiro, MD, PhD

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

Specialty: Biophysics, Neurobiology
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Associate Professor: TATEYAMA, Michihiro, PhD
1990 Graduated from University of Tokyo, Faculty of Pharmacology. 1995

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

Specialty: Pharmacology, Physiology
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Assistant Professor: NAKAJO, Koichi, PhD

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

Specialty: Molecular Physiology, Biophysics
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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, SOKENDAI. 2009 JSPS Postdoctoral
Fellow, NIPS.

Specialty: Molecular Physiology, Biophysics
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Research works

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

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

(2) Functional significance of the Ca®/Gd®" sensing function of
the metabotropic glutamate receptor.

(3) Analyses of the expression pattern and function of an orphan
metabotropic receptor Prrt3.

(4) FRET analyses of the dynamic interaction between
metabotropic receptors and GTP-binding proteins.

(56) Molecular mechanisms of the regulation of the voltage-sensor
movement of KCNQI1 channel by assembly with KCNE
subunits.

(6) Single molecule imaging analyses of the stoichiometry of
KCNQI1-KCNE1 complex and its expression level dependence.

(7) Analyses of the voltage-dependent gating mechanisms and the
intra-molecular flow of the activation signal of the ATP
receptor channel P2X,.

(8) Molecular mechanisms of the extracellular K concentration-
dependent deceleration of deactivation kinetics of voltage-
gated K* channel Kv1.2.

(9) Identification of the molecular determinant of TRPA1 channel
for the species dependent difference of the caffeine sensitivity.

(10) Molecular mechanisms of the taste substance-sensing in the
intestine using STC1 cells.

(11) Functional analyses of a novel photoreceptor protein in the

brain in mammals and birds.
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Fig. 1. Expression density-dependent changes of the stoichiometry of
KCNQI-KCNE! ion channel complex determined by single molecule
fluorescence bleaching method. (Nakajo, Ulbrich, Kubo and Isacoff,
Proc. Natl. Acad. Sci. USA, 2010)
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Fig. 2. The Met268Pro mutation of mouse TRPA1 changes the effect of
caffeine from activation to suppression. (Nagatomo, Ishii, Yamamoto,
Nakajo and Kubo, Biophys. J., 2010)
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Fig. 3. Ligand-induced rearrangements of the GABAjg hetero- dimeric
receptor revealed by fluorescence resonance energy transfer (Matsushita,
Nakata, Kubo and Tateyama, J. Biol. Chem., 2010)

4 ATP ZBRFrRILP2X, DIREME [ATP] ITIKEFT 57 —F
BEOBEERORE. RRABNICKVREL-EZLRTI/B
HEE, P2X, DFERHEE (Kawate et al., 2009) [ZE DLz P2X,
OREAS—HBEETILEICTY T LIz,

Fig. 4. Functional and structural identification of amino acid residues of
the P2X, receptor channel critical for the voltage- and [ATP]-dependent
gating. (Keceli and Kubo, J. Physiol., 2009)
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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 Project Assistant
Professor, NIPS.

Specialty: Molecular Biology, Neuroscience
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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) ILYARL—2aVEIC & BT I RBR RN~ DEETFEA

T ORMERNICHEBEHNEETF (GFP) RIBRAV2—%F T ALK, T
LorERL—2avEiTo-RMOBRB LI ICHELGEIETE
ATESLIEN D 0T,

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

B)

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

B) #i#ZErHHRL D BRI~ DB

£5T GFP 2%JI5v I RABEFRLYMEHMiaLEE - BEEL,
BRI~ FEHEL T=, BEAEA S4B EDIKIZE T GFP IS5
BZmIh, BENSTAMAY ALK - AT TFoROY A (KEE) -
MR (2B XRE) ~AMELI-C e,

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) 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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Associate Professor: MURATA, Kazuyoshi, PhD
1991 Graduated from Hiroshima University, Faculty of Applied Biological Sciences.
1994 Research Assistant, International Institute for Advanced Research (IIAR),
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 1. 500kV f4RZEEFREMBEEE DR
Professor, NIPS. Fig. 1 Development of 500kV phase-contrast cryoelectron
Speciality: Electron Microscopy microscope.
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Research works

Development and application of electron-phase microscopy:
Different kinds of phase observation schemes have been developed
including the novel optical principle for the reconstruction of
complex wavefunctions. They are expected to enhance the contrast of
biological samples which is inherently very poor in electron microscopy.
Applications are:

1) direct visualization of protein molecules or cytoskeltons in the

in vivo state of cells and tissues,

ii) structural and functional analyses of membrane proteins and

viruses with the aid of single particle analysis,

iii) photon-electron hybrid electron microscopy to visualize

intact neurons at a high resolution.
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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.

P31
P33
P.36
( ) P38

Division of Membrane Physiology P.31
Division of Correlative Physiology P.33
Division of Neural Cell Structure P.36

Division of Cell Signaling

(Department of Bio —environmental Science) P.38
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Division of Membrane Physiology
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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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Assistant Professor: NORITAKE, Jun, PhD

2000 Graduated from University of Massachusetts, College of Art and
Science, 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. 2010 Assistant Professor,
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
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Research works

Our research interest is to find the mechanisms of synaptic plasticity
and neurological diseases such as epilepsy out focusing on the dynamics
and functional regulation of the major synaptic protein such as AMPA-
type glutamate receptor. Synaptic proteins including receptors, ion
channels, and adhesion molecules form complexes with scaffolding
proteins and signaling proteins to pursue their functions. Using our
newly developed biochemical techniques, we are purifying
synaptic protein complexes from brain tissues and trying to
identify novel candidate proteins for diseases. We also focus on
protein plamitoylation, a posttranslational lipid modification
whose localization on the synaptic membrane is dynamically

regulated upon neuronal activity. We recently have discovered the
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palmitoylating enzymes and are currently trying to clarify the
molecular mechanism determining the dynamic localization of
synaptic proteins through palmitoylation. Elucidating these
synaptic complexes, we are challenging to clarify the molecular

mechanism for controlling synaptic transmission.
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Figure 1. Synaptic proteins usually form protein complexes with scafolding
proteins and signaling proteins, thereby pursuing 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 LGI1-
containing protein complexes from mouse brain, and found that secreted
protein LGI1 functions as a ligand for ADAM22 and ADAM23 (A, B).
Interestingly loss of LGIl, ADAM22, or ADAM23 in mice showed
similar epileptic seizures (C). The loss of LGI1 also reduces AMPA
receptor-mediated synaptic transmission. Thus, we are trying to clarify the
major protein-protein networks and the various physiological functions
such as synaptic transmission.
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Figure 2. Protein palmitoylation is a reversible lipid modification which is
dynamically regulated by extracellular signals, and regulates homeostasis
and plasticity precisely. We have recently identified 23 kinds of DHHC
palmitoylating enzymes and found that these DHHC families are divided
into subfamilies. We have also reported a lot of enzyme-substrate pairs
(A). When synaptic activity is inhibited, a palmitoylating enzyme,
DHHC2, translocates to postsynaptic density and promotes PSD-95
palmitoylation, thereby increases the expresion of synaptic AMPA
receptors (B). However, the regulatory mechanisms of DHHC families are
still unknown. We are currently challengeing to elucidate the mechanisms
for subfamily specific transport and localization especially in neurons.
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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, Physiology of Cell Death
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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: 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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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 Project Assistant Professor,
NIPS.

Speciality: Cell Physiology, Neurophysiology
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NIPS Research Fellow: SATO, Kaori, PhD
2006 Graduated from Tokyo Gakugei University, Faculty of Education.
2011 Completed the doctoral course in Life Science, the Graduate
University for Advanced Studies. 2011 NIPS Research Fellow.
Speciality: Cell Physiology

[LEASES

Rt R & AR RE DB & LR B RE DT~ T, il
JBEIZ BT DT v 3L (A F X Fb, KT ¥ L) LT A
RN—=2 (X7, RT), " G5F2o P —DEEIzL-T
b, X2 TWD, FAZEITHFFERE O - 53 W HE
REBWMZR, MBI 2R IE RO KD
— R TEAR AT BI D AN = X D, F R, A
N—H, LT o —, Bt —, AUy —RE D¥RES D
B & LU BRERCAEIA L, 250 B SRR oM




=16

e B AT 78R FERE 1 BRI JE

FHEDBRIZOWVWTHHLNILESELTWD, ET=DHF5EE
IR D@ THD,

(1) TR F 1 DARRAG MALBR D A = KX iR H | < MBI
I, RS E R A RO S Y
EHL, PIHORE DA > TWD, &I IR
JlaC OB MO IR ST, MR (=)
HIGHALIAAE 2o — OB E FEB L OVESER
ZHTFEZHOCTHLET 2,

(2) TR A FERE D5y F A =R DL T DA RE) .
R (B RBERE TICRBWThH) TOREA L ICHER:
TAHRENEHD, ZOAH =R RITHFET ¥ LR T A
R 72— D& NEEL TWA(K2), ZHORFE
FHEPERRHSRE Y T, RRIC MR TR RIS MR T AR T
FIL(VSOR)RF D 7 F DLy FRIEEATV, FDIEMEAD
SR LEAB PRI R 5,

(B 7RI — R, Frm—3 AR O 4 40 5E 0> 3538 2
A=A I BEERERE ORI LRI OB E L AL -5 T
MASEZFHE 5 (K3) , ZLOMMPDOTR— R, F7a—
A, BT AHA R AR RO M R 0D 1 M R SE D 4y 7 A
B =R LEMRAT D, ¥R, A F X FVDOEEEZD A=
Rz HBINCL, THIFFED A FE: | LD 5 B ATV EEL

(D) IRAF G F R —F ¥ RNV D F A=A LD | -
AF T X AIAT U EESLBRIE BREDH LT, B
RFASH T /345 o — L L TORRER R L, fiad
T FNRNT AR —HHBNCH B 53 2 SR E R E T
BD BT, T=A L F ¥ x/L=° ATP Fr 1R/ TRP hF A4
F ¥ FNVOREF Y —RE, A1/ —ReRB I AR
Al —HERED AN =R LEfRE 5,

Research works

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
under anisotonic conditions. In the volume regulation
mechanisms, a number of channels, transporters and receptors are
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
molecular mechanisms of volume- and stress-sensing functions of

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




e B WFTE R B AE T AR 2 R T

Z,f‘ﬁ—izm
STS  cisplatin  FasUTNFa
+
o O
o TR R
Z:?o -
HBRakT e
EEMEASH
a Vi, Ca ¢ waler o
\ Na -~
£ GIUR VSOR // N\
depolarization RVD \ .
N FoO—TRtE
Ne— % ., aciifcation ?' HRRRER magz
\ 5

. p i i
! N,
H VSOR /

lactate~ ~ -

water
ABTN,—X

H3: MBS ERASBEE TR — ARV R I7O0— X EHKTE
(RVI:FRETMERTEE M, AVD: 7R —2 XERRER D, NVI: 20—
RAMRFEEM, VSOR: B CIFraIL)

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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Adjunct Professor: SETOU, Mitsutoshi, MD, PhD
1994 Graduated from Tokyo University School of Medicine. 2001 Tokyo
University, Graduate School of Medicine Ph.D. 2002 Japan Science and
Technology Corporation, PRESTO project researcher. 2003 Associate Professor
(tenured), National Institute for Physiological Sciences. 2007 Adjunct
Professor, Division of Neural Cell Structure, NIPS. 2008 Professor and
Chair, Department of Molecular Anatomy, Hamamatsu University School of
Medicine. 2011 Professor and Chair, Department of Cell Biology and

Anatomy, Hamamatsu University School of Medicine, Medical Photon
Research Center, Department of Systems Molecular Anatomy.
Specialty: Neuroscience, Cell Biology,
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The goal of our research is to reveal molecular machineries
underlying the establishment of neuronal cell polarity or small
compartment such as axon hillock. In particular, we focus our
attention on post-translational modifications of microtubule,
lipids, and lipid metabolites. The microtubule constitutes about
10% of neuronal proteins and functions not only as the basic
framework in axons and dendrites but also as a molecular railway
on which a variety of molecules are transported. Tubulin which is
a building block of microtubule undergoes several highly unique
post-translational modifications including detyrosination, re-
tyrosination, glutamylation and glycylation. We have recently
identified a group of enzymes responsible for these
modifications. By manipulating the levels of those modifications
with the overexpression, knockdown or knockout of the enzymes,
we have examined if the modifications could determine neuronal
polarity. Meanwhile, we have developed a new technique,
imaging mass spectrometry (IMS). By using the IMS technique,
we have been acquiring spatiotemporal information of a huge
amount of molecular species, especially lipids and lipid
metabolites. We have combined the huge data with statistical
analyses, e.g. the cluster analysis or the principal component
analysis and other statistics to find out new molecular systems
that account for the determination of neuronal polarity or small

compartment.
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Figure 1. Tubulin tyrosination is required for the neuronal polarization.
(A-E) Distribution of Tyr and dTyr tubulin in hippocampal neurons.
Magnified images of C are shown in E. Arrows, asterisks, open arrowheads
and closed arrowheads indicate cell soma, axon tips, axon shafts and
dendrites, respectively. Scale bars represent 50 pm. (F) Representative
quantifications of the immunoreactivity of Tyr (green) and dTyr (red) tubulin
measured in an axon (left) and a dendrite (right). (G) Hippocampal neuronal
cultures (2 DIV), into which control siRNAs or siRNAs against Ttl were
introduced together with a GFP plasmid, were stained with antibodies to
MAP2 and Tau-1. Scale bars represent 50 um. The longest and second-
longest processes are also indicated. (H) The percentage of polarized
neurons (longest/second-longest ratio > 2) in the analyses described in G
was quantified (n = 3). (I) The numbers of neurons lacking axons (x0),
possessing only 1 axon (x1) or possessing multiple axons (Multi) were

calculated (n = 3). Similar results were obtained by using two independent
siRNAs against Ttl (that is, Ttl siRNAs a and b).
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Figure 2. Purkinje cells selectively contained a DHA-containing PC.
High-magnification IMS at a raster size of 15 um revealed the Purkinje
cell-selective distribution of PC (diacyl-18:0/22:6) in the cerebellum.
Both optical observation of HE-stained successive brain sections (A and
E) and ion images of DHA-PCs (B and F) clearly suggest that the PC was

enriched in the Purkinje cell layer (arrowheads). Interestingly, a
complementary distribution of another abundant DHA-PC, PC (diacyl-
16:0/22:6), was enriched in the granule layer of the cerebellum (C and G).
D and H: merged image. ML, molecular layer; GL, granule layer; W,
white matter. The relative abundance of the two ions is indicated in the
color scale bar.
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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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Assistant Professor: 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. 2010 Assistant Professor, National Institute for
Physiological Sciences.

Specialty: Evolutionary Physiology, Molecular Evolution
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Project Assistant Professor: 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. 2011 Project Assistant Professor, Okazaki Institute
for Integrative Bioscience.

Specialty: Cellular and Molecular Physiology
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JSPS Postdoctoral Fellow: TSUNEMATSU, Tomomi, PhD
2006 Graduated from University of Tsukuba, College of Biological Science.
2008 Graduated from University of Tsukuba, Graduate School of
Comprehensive Human Sciences. 2011 Graduated from the Graduate
University of Advanced Studies, School of Life Sciences. 2011 JSPS
Postdoctoral Fellow, National Institute for Physiological Sciences.

Specialty: Neuroscience
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JSPS Postdoctoral Fellow: KASHIO, Makiko, PhD
2000 Graduated from Hiroshima University, School of Medicine. 2002
Graduated from Hiroshima University, Graduate School of Medicine. 2002-
2008 Research Center, Taisho Pharmaceutical Co.,Ltd. 2011 Graduated from
the Graduate University of Advanced Studies, School of Life Sciences. 2011
JSPS Postdoctoral Fellow, National Institute for Physiological Sciences.
Specialty: Cellular and Molecular Physiology
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‘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 TRPYV,
TRPM and TRPA families. We try to clarify the molecular
mechanisms 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 TRPAL1 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 TRPA1l. 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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[ Mammalian thermosensitive TRP channels (upper)and their

properties (lower)]

[Studying the regulatory mechanisms involved

in feeding and

sleep/wakefulness at multi levels: molecular, cellular and whole

animal levels]
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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 P42
Division of Neural Signaling P.44

Division of Developmental Neurophysiology P.48
(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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Project Assistant Professor:YOKOI, Isao, PhD
1998 Graduated from Fujita Health University of Health Science. 2003-
2007 Graduate University for Advanced Studies. 2007-2010 Research
Fellow, NIPS. 2010 Assistant Professor, Wakayama Medical University.
2011 Project Assistant Professor, NIPS.
Speciality: Neurophysiology
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NIPS Research Fellow: YASUKAWA, Ryoko, PhD
2008 Completed the doctoral course in Kyoto Institute of Technology.
2008-2011 WIZTEC Co.Ltd.

2011 NIPS Research Fellow, NIPS
Speciality: Dyeing Science
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Post-doctoral Fellow: TACHIBANA, Atsumichi, PhD
2002 Completed the doctoral course in The Graduate University for
Advanced Studies. 2002-2003 NIPS. 2003-2005 University of Alberta,
Canada. 2005-2008 Kanagawa Dental College. 2008-2010 National
Institute of Radiological Sciences. 2010-2011 Long Island University,
U.S.A. 2011 Post-doctoral Fellow, NIPS
Speciality: Neurophysiology
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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. To understand
the neural machinery for color processing in the
IT cortex, we combined anatomical tracing
methods with electrophysiological unit recordings
to investigate the anatomical connections of
identified clusters of color-selective cells in the
anterior IT (AIT) and the posterior IT (PIT)
cortex. We injected CTB in the color cluster in
AIT (dot in A and bright spot in B), and observed

the distribution of the labeled cells in PIT. Color cluster in PIT was located around the poseterior-middle-temporal-sulcus (PMTS), and the labeled cells

(green dots in C) were densely found in this region. Fluorescent light due to dense labeling (D) can be even seen directly through the cortical surface

(arrowhead in B). These results indicate that temporal lobe color-processing modules form a interconnected network. L4 denotes layer 4.
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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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Project Assistant Professor: UTA, Daisuke, PhD
Graduated from Kyushu University Graduate School of Medical Sciences.
2010 Research Fellow, NIPS. 2010 Assistant Professor, NIPS.
Specialty: Neurophysiology
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NIPS Research Fellow: KASE, Daisuke, PhD
Graduated from The Graduate University for Advanced Studies School of
Life Sciences. 2009 NIPS Research Fellow, NIPS.
Specialty: Neurophysiology
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JSPS Postdoctoral Fellow: SHISHIDO (HIGASHIJIMA)
Emiko, PhD

Graduated from The University of Tokyo Graduate School of Science.
Postdoctoral Fellow, National Institute of Basic Biology. JSPS Research
Fellow. Research Scientist, State University of New York at Stony Brook.
2011 JSPS Postdoctoral Fellow, NIPS.

Specialty: Behavioral Intervention and Theory, Neurobiology
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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 4. Kinase activity of CaMKlla is essential for hippocampal
synaptic plasticity and behavioral learning. In the kinase-dead
CaMKIIa (K42R) knock-in mouse, synaptic activation induces binding of
Ca®/CaM to CaMKIloo and its postsynaptic translocation, but
CaMKIlIo (K42R) cannot phosphorylate substrate proteins, and therefore,
dendritic spine enlargement, long-term potentiation and behavioral
learning are all impaired.

Research works

B3. & LFMEASMEEINETILISUEEIE, L CTEEMRADRTS
FI R AMPA 2B1K(GIUA2/3) ITERAT S LICKY, sEMlaD
GABA MEEMHET 5, VILISVEBD T TRMEERIE, FILEIY
EAEMIE (A (EAATA/GLAST/GLT-1) IC&> TEZICHIFEI SN TLVS,
Figure 3. Glutamate released from the climbing fibers diffuses from the
synaptic cleft and activates presynaptic AMPA receptors (GluA2/3) 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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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 totfering (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
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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
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. (CaMKIIoy) 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 Research Fellow: TARUSAWA, Etsuko, PhD
2006 Graduated from School of Life Science, the Graduate University for
Advanced Studies. 2006 NIPS Research Fellow, NIPS.
Speciality: Neuroanatomy
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NIPS Research Fellow: ISHIKAWA, Ayako, PhD
2008 Completed the doctoral course in Osaka University. 2008 Research
Fellow, JSPS. 2009 NIPS Research Fellow, NIPS.

Speciality: Neurophysiology
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Postdoctoral Fellow: KIMURA, Yukiko, PhD
1999 Graduated from Saitama University. 2004 Completed the doctoral
course in biological sciences, the University of Tokyo. 2004 Research
fellow, NIPS. 2007 JSPS Research fellow. 2010 Postdoctral Fellow, NIPS.
Speciality: Developmental Biology
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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. 2010 Postdoctoral

Fellow, NIPS.
Specialty: Neurophysiology
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Research works

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.
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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.

Pyramid A Pyramid B

MNon-pyramid

» Excitatory presynaptic terminal
# Inhibitory presynaptic terminal

E2 O MR- BHKRERN A L&\ R T S MK
FE D 4N Aoz

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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@ Outline

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.

P52
P.55
P.58

Division of Sensori-Motor Integration P.52
Division of System Neurophysiology P.55
Division of Computational Neuroscience P.58
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Professor: KAKIGI, Ryusuke, MD, PhD
1978 Graduated from Kyusyu University, Faculty of Medicine. 1981 Clinical
Associate, Department of Internal Medicine, Saga Medical School. 1983-1985
Research Fellow, The National Hospital for Nervous Diseases, University of
London. 1992 Assistant Professor, Department of Internal Medicine Saga
Medical School. 1993 Professor, NIPS.
Speciality: Neurophysiology
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Associate Professor: 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 University. 2000
Research Fellow, 2001 Assistant Professor, NIPS. 2010 Associate
Professor, NIPS.
Speciality: Neurophysiology, Psychiatry
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Project Associate Professor: OKAMOTO, Hidehiko, MD, PhD
1999 Graduated from Osaka University, Faculty of Medicine. 2005
Completed the doctoral course in Otorhinolaryngology, Graduate School of
Medicine, Osaka University. 2005-2010 Research Fellow, Institute for
Biomagnetism and Biosignalanalysis, University of Muenster. 2010 Project
Associate Professor, NIPS.

Speciality: Neuroscience, Auditory Neurophysiology.
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Assistant Professor: MIKI, Kensaku, MD, PhD
2000 Graduated from Hamamatsu University School of Medicine, 2004
Completed doctoral course in Life Science, the Graduate University of
Advanced Studies. 2004 JSPS Research Fellow. 2008 Project Assistant
Professor, NIPS. 2011 Assistant Professor, NIPS.
Speciality: Neurophysiology
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Project Assistant Professor: Hideki MOCHIZUKI, PhD
2004 Completed the doctoral course in Tohoku University Graduate School
of Medicine. 2004-2007 Postdoctral Fellow, National Center of Neurology
and Psychiatry. 2007-2009 Research Resident, Japan Foundation for
Neuroscience and Mental Health (Visiting Researcher, NIPS). 2009-2011
Research Fellow, Alexander von Humboldt foundation (Visiting
Researcher, University of Heidelberg). 2011 Project Assistant Professor,
NIPS
Speciality: Neurophysiology, Neuropharmacology
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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 Project Assistant Professor, NIPS.

Speciality: Cognitive Neuroscience
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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 Project Assistant Professor, NIPS.

Speciality: Neuroscience, Exercise Physiology
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Project Assistant Professor: 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. 2011 Project Assistant
Professor, NIPS.
Speciality: Developmental Cognitive Neuroscience
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Project Assistant Professor:  MATSUMOTO, Atsushi, PhD
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.2010 Postdoctoral Fellow, NIPS. 2011 Project Assistant Professor,
NIPS.

Specialty: Neuroscience, Psychophysiology
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Postdoctoral Fellow: OTSURU, Naofumi, PhD
2005 Graduated from Kobe University School of Medicine, Faculty of
Health Science. 2007 Completed the master course in Health Science, Kobe
University. 2010 Completed the doctoral course in Life Science, the
Graduate University of Advanced Studies. 2010 Postdoctoral Fellow NIPS.
Speciality: Neurophysiology, Rehabilitation
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Research works

K1 [ELEKTA-Neuromag $1 & 306 Fv> R JLRkHEIGEHAIEE]
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 H2 Hf-1cBasLl-, BRilMIc LB EHRERES
investigations are in progress at present. (ER) &, CORBIZLD IMRI(FRTRYT) SiER

(1) Sensory system: By recording brain responses to visual, (BRLFAOATTRY) OFHEL(TE), ml$
auditory, somatosensory or pain stimuli, the organization of BO%E 2 RYMURES, & HATHNAEETHLE
sensory processing in the human brain is being investigated. In ;&;;?’(Mochizuki et al. J Neurophysiol, 2009 &Y

particular, our interest is focused on the underlying mechanisms . ) i .
Newly developed stimulating electrodes inducing itch

feeling (upper figure). MEG (yellow and blue circle)
and fMRI (red regions) following itch stimulation

of pain and itch perception.
(2) Even-related brain responses: Using various psychophysical

tasks or paradigms, we are investigating cognitive processing of the indicate that secondary somatosensory cortex (SII),
brain (higher brain functions). In particular, our interest is focused on insula and precuneus in bilateral hemisphere are
the underlying mechanisms of face perception, inhibition processing commonly activated by both methods (lower figure).

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.
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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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Research works
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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
activity from animal models; 4) Understanding the
pathophysiology of movement disorders by analyzing neuronal

activity recorded in human patients during stereotaxic surgery.
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Schematic model explaining functions of the basal ganglia and pathophysiology of movement disorders. The hyperdirect, direct and indirect pathways

control the activity of the thalamus (Th), and relaease only the selected motor program at the appropriate timing (left). In hypokinetic disorders such as

Parkinson’s disease (center), reduced disinhibition in the thalamus through the direct pathway results in akinesia. On the other hand, reduced activity in the

GPi/SNr induces excessive disinhibition on the thalamus and results in involuntary movements in hyperkinetic disorders such as dystonia (right).

BPEREETFTILIIADVEDTHS Wriggle Mouse Sagami, HiZEB R8T Do &IkY, REEED,

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. 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 Modeling, the University of
Tokyo. 2010 Adjunct Professor, Department of Computational Neuroscience,
NIPS.

Specialty: 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 rthythmic 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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@ Outline

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
works on these various projects by combining
morphological, electrophysiological, imaging, and non-
invasive measurement techniques.

P.60
P.63
P.66

Division of Cerebral Structure P.60
Division of Cerebral Circuitry P.63
Division of Cerebral Integration P.66
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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

HHEE B O oW =
iy N v A S 3 NN S N
EFERHE T, B L, NT—Fea—X
WIER, 7XARFHIER, Instructor, A¥
U7+ —RREEE SR Research Associate %1%
T, P2 144 A BB,
BT MRS, 5 TR,

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, NIPS.
Speciality: Neurophysiology
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NIPS Research Fellow: EGASHIRA, Yoshihiro, PhD
2005 Graduated from Osaka University Faculty of Science. 2010 Completed
the doctoral course in Science at Osaka University. 2010 NIPS Research
Fellow, NIPS.

WoEE R OE R R
LACIPNE = 4 B A RO R N o N
A A BR BRI AR LR E T, 1 (R
Bit) . AAREINIRBERIFIIE B 2% T,
FRL234E4 H 5Bk,
- " a B TARRRYE,
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, NIPS. 2011 Postdoctral
Fellow, NIPS.
Speciality: Molecular Neuroscience
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Postdoctoral Fellow: AHMED, Hassan Ahmed
2007 obtained MD in South Valley University(SVU), Qena, Egypt, 2007
worked as Assistant Lecturer in the Department of Physiology, 2009 obtained
scholarship supported by Egyotian Ministry of higher education. 2009
Postdoctoral Fellow, NIPS..
Speciality: Neurophysiology
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JSPS Postdoctoral Fellow: SASAKI, Takuya, PhD

2005 Graduated from Tohoku University, Faculty of Pharmaceutical
Sciences. 2010 Completed the doctoral course in Pharmaceutical Sciences at
University of Tokyo. 2000 Postdoctoral fellow, Saitama University. 2011
JSPS Postdoctral Fellow, NIPS..

Speciality: Neurophysiology
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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 JSPS Postdoctoral Fellow, NIPS.
Speciality: Molecular Neurobiology
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Research works

BRIZ BT DIEROLCOED X, MRRAIRIEE EIZIFE T D, (RiE
WEZRIERCT v 3/, NIV AR—F—7RE DS FI2k->TH
i, HEESH TS, REFTIEINLOS 1O [FERBFR
BHREZFEHNCBIZRL, VT 7 A, MREIR, AT 4, (RE1TH)
DEL~JUZBIT D, HERES F O EI% Sy F AW SR, e
FIB L O E R T R RA U TRITT 5, FRC, KLU
FERDOF vy T HID DL LT, MDA HERE DAY
7P AE BR T, I, dRSRIWTL Y R TR R T A
KNG 1D RTER 157 1L~V CRIE 35877 J7 ihama B o
L, ielE 2B I A RN S B R B R A ST 8 2N
TEEE R TIHTL TV,

(1) ZNEIVEEZRIRB IO GABA ZRIKOIMICHITS
BB RTEL, BT T ALOAE RS, ZAE
WIZE > THIEISN D ST Y 2NV T EOHIFICER LT, i
W2, B2, BEESIEL 7 U aBEiERikE AT, 10K
RLENLOIIFEARE BT EMBIL ~LCREHTL (K1), 7
18, FEOIEELIRD, 2T AD RV EED 45 F Dl
BRI D, ZRHORERE, EEROEFITHOERAEBFN

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
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

L
E1:AMPA & (5nm £4Z5#) 3 & U GluRd2 & (10nm £4E:#) 7L
AIUBZREONRICHITEEF

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.

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
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
Graduated from the University of Tokyo, Faculty of Medicine. Research
Associate, NIPS. Completed the doctoral course at the University of Tokyo.
Research Fellow, University of Tennessee. Research fellow and Laboratory
head, RIKEN. 1999 Professor, NIPS.
Specialty: Neuroscience
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Associate Professor: KUBOTA, Yoshiyuki, PhD
Graduated from the master course and doctor course at Osaka University,
Faculty of Medicine. Research fellow, University of Tennessee, Dept
Anatomy and Neurobiology. Research Associate, Kagawa Medical School.
Research Fellow, RIKEN. 2001 Associate Professor, NIPS.
Specialty: Neuroanatomy, Neuroscience
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OTSUKA, Takeshi, PhD

Assistant Professor:
Graduated from Osaka University, Faculty of Engineering Science.

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

Specialty: Neuroscience
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MORISHIMA, Mieko, PhD

Graduated from Tokyo University of Pharmacy and Life Science. Completed the
master course in Osaka University. Completed the doctoral course in The
Graduate University for Advanced Studies. Postdoctoral Fellow, NIPS. 2006
Assistant Professor. NIPS.

Specialty: Neuroscience
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NIPS Research Fellow: UETA, Yoshifumi, PhD

Graduated from Kyoto Institute of Technology, Faculty of Polymer Science
and Technology. Completed the master course at Nara Institute of Science
and Technology, Graduate School of Biological Sciences. Completed the
doctoral course at Kyoto University, Graduate School of Medicine. 2008
NIPS Research Fellow, NIPS.

Specialty: Neuroscience

71 =W T S S %
PnY BMWNES & NS NS 7
FAEMBEERME b RS T, 2
i, SRk 224E5 B DB,
R AR AL,

Postdoctoral Fellow: KARUBE, Fuyuki, PhD

Graduated from Tokyo University of Agriculture and Technology, Faculty of
Agriculture. Graduated from the master course and doctor course at the
University of Tokyo, Graduate school of Agricultural and Life Sciences.
Research Fellow, RIKEN; NIPS; University of Debrecen (Hungary); 2010
Postdoctoral Fellow, NIPS

Specialty: Neuroscience
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Postdoctoral Fellow: HATANAKA, Yumiko, PhD
Graduated from Chiba University, Faculty of Science. Research fellow,
Mitsubishi Kagaku Institute of Life Sciences, RIKEN and CREST. Assistant
Professor, University of Tsukuba. Research Fellow, Nara Institute of Science
and Technology. 2011 Postdoctoral Fellow, NIPS.

Specialty: Developmental Neurobiology
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Postdoctoral Fellow: USHIMARU, Mika, PhD
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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Target-dependent morphological diversity in frontal cortical pyramidal
cells.

COM, layer II/IIl commissural cells;

CCS, layer V crossed corticostriatal cells;

CPn, layer V crossed corticospontine cells.
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Firing diversity and connection specificity in frontal cortical pyramidal
cells.
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Synaptic contact identification on parvalbumin-positive dendrites together
with GABA post-embedding staining.
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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
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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 Project Assistant Professor,
NIPS.

Specialty: Cognitive Neuroscience
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Project Assistant Professor: MATSUNAGA, Masahiro, PhD
2000 Graduated from Fuculty of Integrated Arts and Sciences, Hiroshima
University, and 2005 Completed from the doctoral course in Department of
Sciences for Biospheric Coexistence, Graduate School of Biosphere
Science, Hiroshima University. 2005 JSPS Fellow and 2008 Research
Assistant in Department of Neurology (Psychosomatic Medicine), Ban
Buntane Hotokukai Hospital, Fujita Health University. 2011 Project
Assistant Professor, NIPS.

Specialty: Neuroendocrinology, Psychophysiology
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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
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: KOIKE, Takahiko, PhD
2000 Graduated from College of Engineering Systems,University of
Tsukuba. 2006 Completed the doctoral course, Graduate School of
Informatics, Kyoto University. 2006 Expert Researcher, Kobe Advanced
ICT Research Center, National Institute of Information and
Communications Technology. 2011 Postdoctoral Fellow, NIPS.
Specialty: EEG-fMRI recording, Neural network modeling
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JSPS Postdoctoral Fellow: SASAKI, Akihiro, PhD.
2006 Graduated from Faculty of Letters, Kobe University. 2011 Completed
the doctoral course in Life Science, The Graduate University for Advanced
Studies. 2010 JSPS Doctoral Course Fellow. 2011 JSPS Postdoctoral
Research Fellow.
Speciality: Cognitive Neuroscience
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Research works

The goal of Division of Cerebral Integration is to understand the
physiology of human voluntary movement and other mental processing
including language using noninvasive functional neuroimaging
technique, mainly fMRI. In particular, understanding of the mechanisms

of plastic change in the human brain accompanied by learning, sensory

deafferentation, and development is the main focus of our research
activities. Multimodality approach including EEG , MEG , TMS , and

NIR is considered when appropriate.
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Figure 1. Activation in a sighted (upper row) and blind subject (bottom row)
during tactile discrimination tasks similar to reading Braille. The primary
and association visual cortices of the blind are activated bilaterally (bottom row)
whereas no such activation in the sighted. Only pixels with significant
increase in cerebral blood flow during the task were superimposed on surface-
rendered high resolution MRI. This is an example of cross-modal plasticity of
human brain due to early visual deafferentation and/or long-term training of
Braille reading. Depicted by functional MRI using high Tesla (3T) machine.
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Figure 2. Brain areas commonly activated by social and monetary rewards.
Why are we nice to others? One answer provided by social psychologists is
because it pays off. A social psychological theory stated that we do
something nice to others for a good reputation or social approval just like
we work for salary. Although this theory assumed that social reward of a
good reputation has the same reward value as money, it was unknown
whether it recruits the same reward circuitry as money in human brain. In
this study, we found neural evidence that perceiving one’s good reputation
formed by others activated the striatum, the brain’s reward system, in a
similar manner to monetary reward. Considering a pivotal role played by a
good reputation in social interactions, this study provides an important first
step toward neural explanation for our everyday social behaviors.
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@ 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
injury by using

neural circuits after the brain

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.

P.70
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Division of Behavioral Development P.70
Division of Homeostatic Development P.73
Division of Endocrinology and Metabolism P.76
Division of Adaptation Development P.78




FEEE R PRI IE R AR T S A I SR E

RATE R EMET R

Division of Behavioral Development

B8 (Staff)

E S 5 E
BRUREEE 2R, [ 2R RHE T,
EEE L, AV —F U EEA =T R KF
FEMEE, HRKFEFR T, BEX
FE R HIR AR O SEL H b B

~ Wi,
l‘ L A

Professor: ISA, Tadashi, MD, PhD
1985 Graduated from University of Tokyo, Faculty of Medicine. 1989
Completed the doctoral course in Science in University of Tokyo. 1989 Research
Associate in University of Tokyo. 1993 Lecturer in Gunma University, School of
Medicine. 1996 Professor, NIPS.
Speciality: Neurophysiology
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Associate Professor: 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. 2011 Associate Professor, NIPS.

Speciality: Neuroscience
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Assistant Professor: YOSHIDA, Masatoshi, PhD
1992 Graduated from University of Tokyo, Department of Pharmaceutical
Sciences.1996 Predoctoral Fellow at NIPS and University of Tokyo. 2003
Obtained PhD from University of Tokyo. 2003 Postdoctoral Fellow at
University of Tokyo. 2003 Assistant Professor, NIPS.
Speciality: Cognitive Neuroscience and Neurophysiology
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Project Assistant Professor:
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 Project Assistant
Professor, NIPS.

Speciality: Neurophysiology
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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 Project Assistant Professor, 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 Project Assistant Professor, NIPS.
Speciality: Neurophysiology and Environmental Physiology
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Project Assistant Professor:  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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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. Postdoctoral Fellow, NIPS.
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, 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: KASAI, Masatoshi
2003 Graduated from Kobe University, Faculty of Science. 2006
Completed the master course of Graduated School of Science, Kobe Univ.
2011, Completed the doctoral course in Kyoto University Graduated School
of Medicine without dissertation. Postdoctoral 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 Postdoctoral Fellow, NIPS.
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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
change of neural circuit functions following lesion of related
structures and learning during adaptation to the brain computer
interfaces;

1. Saccadic eye movements

(1)Electrophysiological analysis of local circuits of the superior
colliculus (SC), a pivotal midbrain center for saccade control,
by using in vitro slice preparation and anesthetized mice by
applying multidisciplinary approaches including electrophysiological
recordings such as patch clamp recording techniques,
optogenetic control of neural activities by introducing
photo-sensitive membrane proteins with viral vectors, and
2-photon laser microscope, etc.

(2)To clarify the neural mechanism of saccade control and visual
awareness in “blindsight” patients, who lost the function of the
primary visual cortex (V1), we are analyzing the saccadic eye
movements, neuronal activities in the residual visual pathway
and cognitive function by using saccades as measures in
macaque monkeys with unilateral lesion of the 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. We found that 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 clarified
that different cortical areas are involved in the compensatory process at
different stages of the recovery process (Science, 2007).
3. Brain-computer interfaces (BCI)
We have started the projects to decode the neuronal signal from the
brain to control the machinery outside the body such as robotic
arm. As a crucial step to less invasive and highly efficient
decoding system, now we are trying to reconstruct the signal of
deep layer local field potentials from multichannel
micro-electrocorticograms (micro-ECoGs) in the monkey cerebral
cortex. On the other hand, we are developing the artificial neural
connections using the monkey brain for compensation of the
impaired functions after brain or spinal cord injury and studying the

adaptive process to the artificial connections.
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Sustained activity during the delay period of memory guided
saccade paradigm in the superior colliculus of the monkey with
lesion to the primary visual cortex. Interestingly, such
memory-related activity has been reported in the frontal and
parietal cortices, but not in the superior colliculus of intact
monkey before. (Takaura et al. J. Neurosci, 2011)
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Professor: NABEKURA, Junichi, MD, PhD

1981 Graduated from Kyushu University, School of Medicine. 1987 Completed
the doctoral course in Medical Sciences, Kyushu University. 1987 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: 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. 2011 project
Assistant Professor, NIPS.

Speciality: Neuroscience
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NIPS Research 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. 2010 NIPS Resarch Fellow, NIPS.
Speciality: Neuroscience
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Postdoctoral Fellow: INADA, Hiroyuki, PhD
2005 Graduated from Chiba University, Faculty of Science. 2010 Completed
the doctoral course in Physiological Sciences, The Graduate University for
Advanced Studies [SOKENDAI]. 2010 Postdoctoral Fellow, NIPS.
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
remodeling of neuronal circuits in various conditions.
Peripheral nerve injury induced long lasting neuropathic pain.
During the developmental phase of neuropathic pain, turnover
of spine newly generated and lost increased. Then turnover
rate decreased to the value before injury. However,
hypersensitivity and enhanced electrical response in the S1 to
the peripheral sensation lasted for more than several months.
In addition, more spines existing before peripheral injury
disappeared after the injury, but newly generated spines after
the injury tended to remain. Thus, the change of the inputs
from the periphery could rapidly induce a change of neuronal
circuits in the cortex, which could cause the long lasting
pathological state, such as neuropathic pain. In addition, we

also focus on the remodeling of neuronal circuits in case of
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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 appears its function. Neuronal damage induced
dephosphorylation of KCC2, resulting in an increase in the
intracellular C1” 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.

(3) We also focused on establishing the BDNF tetO bigenic mice
to control the expressing of BDNF in the specific neurons
with limited time window.

(4) 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.




RPN RETE - N UARIE AT SRR

A FE - N5 bR FEE T I AP

Division of Endocrinology and Metabolism

B8 (Staff)

TEATES

E R e
TR FIEF A, BARRERF R E
— SR BT, EEM L, FRFE
] BT, AT, BB, N SRR
AW a il Lectltr:er%n‘éf‘%ﬁkl SEE11LA LI,
\ A AR NI

4 4

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: 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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NIPS Research 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 (SOKENDALI). 2009 NIPS Research 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.
(5) Development of novel assay method for glucose and lipid
metabolism.
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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.
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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 response 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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Development of non-radioisotopic assay for 2-deoxyglucose (2DG)
uptake

Radioisotope-labeled 2DG is usually used for the measurement of 2DG
uptake both in vivo and in vitro. However, the method is prohibited to use
in general laboratories because it requires a specialized facility for
handling of radioisotopes. We developed a novel non-radioisotopic assay
method for 2DG uptake in vivo and in vitro. Small amount of 2DG is
administered into animals or cultured cells, and G6P in tissues or cells is
oxidized in the presence of a low concentration of G6PDH. 2DG6P
accumulated in cells is then oxidized in the presence of a high
concentration of GO6PDH. NADPH produced from 2DG6P is quantified
with the use of a recycling amplification enzymatic system. The
enzymatic assay can quantify 2DG or 2DG6P in the range of 5-80 pmol.
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Adjunct Professor:  YADA, Toshihiko, PhD

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

blockade. 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,

metabolism and blood pressure.

K*  ca**channel K*

Karp channel Kv channel
(Kv2.1)

Ghrelin
o

Insulin secretion

1 Ghrelin (kDAY GG D AD=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)

Therapeutic level

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

Food intake and central Nesf-1 injection activate Nesf-1 neurons in PVN. In PVN, Nesf-1 serves as a paracrine
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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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.81
Section of Metabolic Physiology P.83
Section of Behavior Patterns P.84
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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. Very recently, embryonic stem
cell lines and induced pluripotent stem cell lines have been
established in rats, and they will contribute to the progress of
research regarding the brain function. At present, we devote all
our skills (e.g. in vitro fertilization, 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 eyes 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.

SYMIBITHERE T FEAM
Advanced Reproductive Technology in Rat

1. SyMEERMRAONEEFEA

Fig. 1 Introduction of foreign gene into rat ES cells
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Rat ES cell colonies were electroporated with humanized Kusabira-orange
gene. Bright field (left) and fluorescent image (right).
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Fig. 2 Intracytoplasmic sperm injection in rats

AR E N FIERMUEANEIC LS ZREIND /S SRR DS YMRIE
REZFRVFICHYEHROMELIFEFDER 1 BETEETI (Y
ARZEalL—4—Z2RALTIEAT 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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Fig. 3 Process of OD column formation
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Coarse OD columns are set up around birth, and are subsequently
instructed by incoming visual inputs to become functional structure after
eye open.
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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, O I B.

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

B8 (Staff)

Professor, Fujita Health University. 2009 Lecturer Kyoto University, 2010
Project Associate Professor NIPS.
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Adjunct Professor: MIYAKAWA, Tsuyoshi, PhD
1993 Graduated from the University of Tokyo, Department of Psychology.
1997 Completed a doctoral course in Psychology, the University of Tokyo.
2003 Associate Professor, Group Leader, Genetic Engineering and Functional
Genomics Group, Kyoto University Graduate School of Medicine. 2007
Professor, Institute for Comprehensive Medical Science Fujita Health
University. 2007 Adjunct Professor, NIPS.
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Associate Professor (concurrent NIPS):

KIMURA, Tohru, DVM, PhD
1983 Graduated from Tokyo University of Technology and Agriculture,
Faculty of Agriculture. 1985 Completed the master course in Agriculture,
Tokyo University of Technology and Agriculture. 1986 Nihon Nosan Kogyo
CO., LTD. 2002 Saitama Daiichi Pharmaceutical CO., LTD. 2005
Associate Professor, NIPS.
Speciality: Laboratory Animal Science, Veterinary Dermatology, 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

WHFFEEIT20074E4 A Z0rh B30, BIINEBHRIC
AT U7z, YAFRE T, SRR ~T 2K L CHEE
HIATENT AR ST U—ZATV, FEMIR BRI TEI 2 R 9 v U 2%
FEL, ZDO~TADMEMRNT T 5L X > TR E1TH) -
R B OB, SHITITBME RO HFFRIREZHLNC
THZEEAREL THFEEIT> T3, BIG FWE <Y ADIT
L~V TORBBIZ T T 2281280, BT EATE) - Kt
PROBMR, SHITXBMRBOFHRAREZFESHIZLTW
TEERERBRELELTND,

200944 A 26— 1B OMEFERIITEN T ARy 7Y — N HE
AIREL 72> TR, BIEFHE U A% HW- LRFEIZOW
T, AHEFLFEF IR — IR AT L LU TALZIT AR
LT ETHD,

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 Project
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.

P.86
P.88
P.90
P92
P93

Section of Brain Science Exploration and Training P.86
Section of Brain Information Decoding P.88
Section of Primate Model Development for Brain Research  P.90
Section of NBR Promotion P.92

Section of Visiting Collaborative Research P.93
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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 Adjunct Professor, NIPS.

Specialty: Neural development
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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 Adjunct Professor, NIPS.
Specialty: Visual Psychophysics

FEHR H B —
] LR BB 2E, MRFERBHE T, P
o K [E ST A AW ZE AT (NTH) & B WFSE
B, FRHREAE SR A I FERT R PR A f
TR IAFE LD RAL KB R PE R F R 5T
B2z, 208 A LA B R B #

‘ %,
‘ fa R AL

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 Adjunct Professor, NIPS.
Specialty: Biological Psychiatry
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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 Adjunct 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 Adjunct Professor, NIPS.

Specialty: Clinical Neurology
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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 Adjunct 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 Adjunct Professor, NIPS.

Specialty: Pediatric Neurology

HEMEHRR W O B =

R R EE ) PR A 2, B,
WRURPE LG — P T, ~—
N—RRFZEFRBIYV—FT7xuo—, v
Fa—tyY TRKEEBER, HAK
FRZPBER A ST e B Eof & 4% O
FR194E4 A 25 BB R B & S
2R UEREZ, LR 204E8 H b A% B
T2,

B S RENEN T,

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 Adjunct Associate Professor, NIPS.
Specialty: Neuroscience of Language
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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
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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. Adjunct Professor, NIPS.

Specialty: Computational Neuroscience

KRR B E %
ALifEiE R oE LA AR, [FRZERE LoEmf e Rt
BT, TP, by s kXt @
P PE AR T BARBE A i S0 T B B RSk
2%, AHEE R PR LA se R B 8d=,
HORR PR B Lo AP S0 R Bh 0% (e
Bl BT, PR VLB K
REREIR PR 2, 2048 A A b AR
% B Bu%.,

MY AEE LY,

Adjunct Professor:  YOKOI, Hiroshi, 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 Adjunct Associate Professor, NIPS. 2009 Adjunct 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 Adjunct 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 Adjunct 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 Adjunct 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.
Specialty: 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 Adjunct 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 Adjunct Professor, NIPS.

Specialty: Molecular Neurobiology
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Adjunct Professor: SASAI Yoshiki, MD, PhD
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 Adjunct Professor, NIPS.
Specialty: Neural Development
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Project Assistant Professor:  KOMATSU, Yusuke, PhD
1996 Graduated from Obihiro University of Agriculture and Veterinary
Medicine. 2004 Completed the doctoral course in Life Science at Graduate
University for Advanced Studies. Postdoctoral Fellow at National Institute for
Basic Biology. 2009 Research Expert or Research Associate.
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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.

We have established Primate Laboratory for Gene Transfer in
The Center for Experimental Animals, and inject virus vectors
into monkeys’ or marmosets’ brain to investigate molecular bases
of higher brain functions.

Primate Laboratory for Gene Transfer
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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.
Specialty: 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 Project 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.
Postdoctoral Fellow, NIPS.
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Postdoctoral fellow: HAMAI, Miya

1986 Graduated from University of Tokyo, Faculty of Science.
1992 Research fellow, Japan Monkey Centre.
Postdoctoral Fellow, NIPS.
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>

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

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

NBR Promotion Office has four objectives.

1. To establish a breeding-rearing system

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

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

physiology, molecular biology, biochemistry, veterinary, etc.

4. To integrate information from collaborating institutes and
promote smooth project operation and public relations.

* The National Bioresource Project (NBRP) was started in 2002

to collect, develop, and keep essential bioresources for life

science researches on national scale. Since then, a variety of

bioresources (e.g. mice, silkworms, stem cells, etc.) and genetic

data have been collected and supplied to researchers.
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Adjunct Professor: MOGAMI Hideo, M.D., Ph.D

1984 Graduated from Hamamatsu University School of Medical. 1995
completed the doctoral course in Medical Sciences, University of Tokyo.
1995 Research Fellow, the Physiological laboratory, Liverpool University.
1998 Assistant professor, Institute for Molecular and Cellular Regulation,
Gunma University. 2001 Associate Professor Department of Physiology,
Hamamatsu University School of Medicine. 2011 Professor Department of
Health and Nutritional Sciences, Faculty of Health Promotional Sciences,
Hamamatsu University. 2011 Adjunct Professor, NIPS.

Specialty: Cell Physiology
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Adjunct Assistant Professor: MIYAZAKI, Taisuke, PhD
1998 1998 Graduated from Hokkaido University Faculty of Science. 2004
Completed the doctoral course in Graduate School of Medicine. 2004
Assistant Professor, Hokkaido University, Graduate School of Medicine,
Department of Anatomy. 2011 Adjunct Assistant Professor, NIPS
Specialty: Neuroanatomy
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@ Outline

This center has been called 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 2008. In 2010, Ine Marine Laboratory has
been closed.

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. The reorganization of this center
allowed better support to the brain research in various
fields at NIPS.

P.95
P.97
P98
P.100

Section of Brain Structure Information P.95
Section of Brain Function Information P.97
Section of Multiphoton Neuroimaging P.98
Section of Electron Microscopy P.100
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Section of Brain Structure Information
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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 Assistant Professor, NIPS.
Speciality: Tissue Culture and Histology
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Research works
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The main goal of this laboratory is to reveal relationships
between structure and function in brain. For this purpose, the
high voltage electron microscope (H-1250M), which is specially
designed for biological and medical research, has been working
since 1982. The daily accelerating voltage of the microscope is
1,000k V. The pressure near the specimen position is kept at less
than 7x10°Pa and the magnification can be changed from 1k to
1,000k. Transmission images of thick specimens are observed till
Spm.

This is a unique high voltage electron microscope in the
biological field in Japan. The collaborative projects are
performed by about 15 research groups from Universities and
Institutes 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
founded. Cryostats, microtomes and fluorescence microscopes
with a high-resolution colour cooled CCD camera system are
used for immunohistochemistry. Inverted microscopes with a
time-lapse video system are also equipped to observe cultured

cells.
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EFAYFRAESEEFEME (H-1250M 2: ERIMNEEE 1,000kV)
High voltage electron microscope (H-1250M: 1,000kV)
Specially designed for the exclucive use of medical and biological specimens
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Cell processes of a Bergmann glia in the rat cerebellum revealed by Golgi staining
Stereo images taken at +=8° tilt at 1,000kV. Specimen thickness: 3um. Scale bar: 2 pm.
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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

EASES

B3, W, BEREEFDMO L AERALINCT DI,
DA IET DM ERDHY, DD T TR ELTIR
BEA 2 S RE AT IE N I Th B, L LENSIC L ARIHER
PRGN TIEA 5 THY, RIS EIZ BRI FLERH DT
BE CEXAEMEREITOZLL ML ERA R THD, ZOLH72
NS, EROBFRICBIES 2R B 5L ORFFEE D T
%o BUE, TEEET ) O AR REEIC OV TR T 5720
2, PV ORMEEDOEBESIEBZRITL T A,

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

1981 Graduated from Kyushu University, School of Medicine. 1987 Completed
the doctoral course in Medical Sciences, Kyushu University. 1987 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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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 i 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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Section of Electron Microscopy
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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 confocal laser scanning microscope, and both transmission
and scanning electron microscopes, equipped in this room. The
facility also provides instruments for their sample preparations,
i.e. microtome, high-pressure freezing device, and freeze replica
machine etc. In addition, computer equipments for digital
measurement, image processing, and high-quality printing are
available.

BRRETFEME (L), EEREFEMEB) (EFEMERS)
Transmission and scanning electron microscopy
(Section of Electron Microscopy)
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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.

P.102
P.103
P.104
P.105

Section of Communications and Public Liaison P.102
Section of Evaluation and Collaboration P.103
Section of Physiology and Medicine Education P.104
Section of Network Management P.105

— 101 —



THHALEE - 15| o 7 — /BB HEE =

L REAHEEE
Section of Communications and Public
Liaison

BB (Staff)

o oEPHE)  E % OH 5L
TSR FE AR, FIKFE T, EFH
&, KE NIH REMEE, BHERKTE
TR —[E NG 2 — R, BB
OB L4E LA DB,

BRI R, AR,

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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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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Section of Evaluation and Collaboration
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Professor: ISA, Tadashi, MD, PhD
1985 Graduated from University of Tokyo, Faculty of Medicine. 1989
Completed the doctoral course in Science in University of Tokyo. 1989 Research
Associate in University of Tokyo. 1993 Lecturer in Gunma University, School of
Medicine. 1996 Professor, NIPS.
Speciality: Neurophysiology
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Associate Professor (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.
Specialty: Physiology of exocrine glands, Energy metabolism and transport
of electrolyte and water, Paracellular transport
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Services
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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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Section of Physiology and Medicine Education
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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 Adjunct 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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This new model explains negative feedback to beginners. The cause (eg.

engine RPM), and its facilitating (downward arrow with +) result (eg.
increase in speed) shown at the top are the basic components. In the
middle, the (facilitating and inhibiting)‘noise’, which, other than the cause,
affects the result. A monitor camera, indicates the actual speed, the
diamond shape represents set-point, the first star shows the first change,
and the face indicates whether the situation is physiological or not. At
the bottom, the speed is stabilized with the negative feedback adjustment.

O before e-learning| —————

O after e-learning

— 5, 6 70 8
score (%)
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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).

Fig. 1. Computer System for Data Analysis in Physiology

Fig. 2. Network Servers
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Section of Individual Researches
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Associate Professor: MURAKAMI, Masataka, MD, PhD
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.

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. 2011 Assistant Professor,
NIPS.
Speciality: Molecular Cell Biology, Biochemistry
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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 Assistant Professor, NIPS.

Specialty: Cell Biology, Cell Physiology
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Assistant Professor: KASHIHARA, Yasuhiro, PhD

1976 Graduated from Toyama University, Faculty of Science. 1983
Completed the doctoral course in Science, Kyushu University. 1983 Assistant
Professor, NIPS.

Speciality: Neurobiology
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Section of Special Researches
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Project Professor: NAGAYAMA, Kuniaki, PhD

1968 Graduated from The University of Tokyo. 1973 Completed the doctoral
course in Science, The University of Tokyo (Ph.D., 1974) 1973 Research
Associate, The University of Tokyo. 1983 Director, Biometrology Lab, JEOL
Ltd. 1990 Project Leader, Nagayama Protein Array Project, ERATO, JST.
1993 Professor, The University of Tokyo. 1997 Professor, NIPS. 2001
Professor, OIB. 2011 Project Professor, NIPS.

Speciality: Biophysics, Electron Microscopy, Statistical Thermodynamics of
Physiological Events
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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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Services

NIPS is sincerely trying to promote the security and health of
researchers and workers, particularly considering the
environments of laboratories and offices. Recently, NIPS has had
to focus on resolving some serious problems, for example, storing
several drugs such as narcotics properly, and safely maintaining
several machines such as those using lasers. To avoid accidents
caused by such drugs and machines, NIPS is conducting a regular
annual medical examination for all researchers and workers.

Considering how important this problem is, the Section of Health
and Safety Management was founded in 2011 under the direct
management of the Director-General. This section is mainly
conducting the following four activities:
1. Work to prevent accidents and health problems of workers at
NIPS.
Education related to safety and hygiene for workers.
3. Regular medical examinations.
Investigation of problems causing labor accidents in order to
prevent them.
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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."

N wosm smenmm
%220 EMER AT

— 109 —



BB ( Personnel directory )

# R KRS

Head
OKAWARA Hiroshi
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Assistant Head

OHARA Masahiro

mBE mie
R R ML
Section Chief
ICHIKAWA Osamu
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Unit Chief

SAZI Toshiyuki
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Unit Chief

YAMAGUCHI Noboru
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Unit Chief

ITO Yoshikuni
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Unit Chief

TOGAWA Morio
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Unit Chief

MAEBASHI Hiroshi

& & KH A
TESRALEE - RIBHT R
Unit Chief

NAGATA Osamu

BEBREER
Unit Chief
ITO Akimitsu

&K Mgk Bc

T8 B TR R R

& RITHERNRIAHEE TR
Unit Chief

KATO Katsumi

& ME BT
HEEIBRRE R EME
Assistant Unit Chief
TAKESHIMA Yasuyuki

T B AEF
FE A IR I R R
Assistant Unit Chief
SAITO Kumiko

* £ 5F 4
(BN - RIS TR
Assistant Unit Chief
YOSHIMURA Nobuaki

& BIE
BN EERIR TR
Assistant Unit Chief
HIROE Takeshi

%B8 WK kE
SFEERRREME
Staff

YAMAMOTO Tomomi

®Aa Mt BF
SFEEFRREIMR
Staff

KOIKE Takako

%8 fEH EXx
s E MR REHR
Staff

FUKUTA Naomi

% B 55 EH
MRS E MR RANE
Staff

TAKAHASHI Naoki

a8 HFEE
EFHRIERERMNE
Staff

MORI Masahiro

%8 EKIESE
EREHRME R IRIE
Staff

TAKAGI Masahiro

® A AR iEx
ERERAERENR
Staff

ISHIHARA Hiromi

® A fhkpkLE
fi & LB R R R
Staff

SATO Shigeki

B M4 fa=x

g B2 B R RE TR 78 R BT £
Staff

KAMIYA Emi

A k=8
RESEPPRERBIFR
Staff

YOSHITOMO Miki

% & WM T
fiidst BERHR] - SUIRBL TR
Staff

YAMADA Gen

% 8 #H &=k
TRERILE - R EH MR
Staff

MURATA Yasuhisa

%8 EHEEF
ENEERAT R

Staff

KUBOTA Mitsuko

®"E =8B
T R8BS TR R
Staff

SANBQO Makoto

— 110 —



SL IR A Sk

S [RIA A SEBR A

Large facilities and equipments for cooperative studies

ABREEWTIERTIE, EEOENFNLRF 20 &9 HAMFFERED L D Ak O Pzl 2 ToILRIFI DT 72 HEtE 52 Laflifm
LTWET, 207w, KU Reimat SR, @ EBINZ LT 55HIT AT A, BRUOAIRICAA—T 2 7 DI D Seitkas
DBH%E - HER - BB A B2V RF I G L COET,

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.

HEEETEME HVEM)

ERAEYTHERICHAB SNBSS EEF M H-
1250M)C¥, iBF IEBIE 1,000kV AL TRY, &k
SIS DEZEFET 7X10° Pa TY, 1,00005>5100 77 % %
TOWRGEGDZENTEET, Y AR M) —3URHE R
BEHWTE60E DO THENESHK Sum ETOMRHE
ZFHIENTEDLDT, SHAEBAME TR A AT RE 0 i
HIEIE D R TTIF R BO LN TEET,

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.

HSIISEEE R E (MRI: 3 tesla)
[ ]

KFBIRF DORBERIB B R RN T 5281280, hiffiE
DFERZR AL LI, B2 L CTlK o R AT e 2% )
BALTDIENHRE T, ZOEIZL-T, AHOB AN
BEDMRIVRZFEMICRE CE £7, SHICTFK2 1EE
(2 3 tesla MRT 2 B25 725 RKFFHI S AT L2 8 B8
AU MEARFR O +E 2 R LA vh O 4R TE B & [R] IF 12 R
FRFHT D Z EMATREL 2RV F LT,

[ ]

3T AT AL (Allegra, 3 — A AL, SR 1248
BEEA, Verio 28, ¥ — AV AFM, PR 2 1R
A) -, FUBTERIER R, BRI AT A,

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
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neural substrates of human cognitive function by the visualization of the task-related changes in regional cerebral blood flow (functional
MRI). To simultaneously measure the neural activities of two participants during their social interaction, we installed dual functional MRI
system with two 3T MRI.

NIPS installed 3 Tesla magnetic resonance imaging system (Allegra, Siemens in FY 2000, and
Verio x 2, Siemens in FY 2009).

Fibi i 35 (i X)) B RIS B

[ ]

E (msec) LD E\ O RFRHI M EREL, mm HLALO @22 [ oy e 2 e da i 2 7o s T
FriZ, S5 B MR A iRt 52 8lc kY, BFERIEE, 5391 (0.3F) LAN) D IMTE E) o> Rf
B, ZEERTE B OMEAT I T, 72, IMIEE ORI ATHETHY, HDEMHFLT
D, MOFFALTO S8, 0B, all, B, yBDTEBIDEALEMMT DM ARET T, Zhud
Brain wave LB PRSIV TWET,

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.

BIER A E B T HME

AE T BB YRR K, BIIE TR, Guta/el OB R LICE D iRREBLZR T
Do BETEITITHGRE B2~ — AR BT CRFF T OMMRIR AT — 7, YL @30 A ATk 5
ONAARR S AT D LG ) A XPRE T2 DI BMERGELE 2R ET DR —T gL F—Tp LR
PRSI TS, 500nm £ TOFEOEGE AW REZ mar hANTRIETE, &EAHE, v L
A, S TVT, BRI, AR 7R E DA D A E TR RS OIS AT IS D,
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.

% e 7

LT R EITE A (7 = A ND) SV AL — —F DT
LU R AICB O TR F B O H A MER A R L, B2k
DICTF RIS T8 OIEZ M4 IR TA A=)
S B UET, RERO IR TFRIRIEL L, BikREOREEE
FHEOREAEAT DT80, TEBI BN OB E L 1ML
RN 22 DD T, BUE I 7 B LB B ! 1
ZR2BEERNT, MR 207 MR - S e, 4k O A 7 : . Y *
L OMMIREE B O OIE B BIRE O 4 R NBLER R, SHDLES % ;

PEMVE DTEMAL I 21T o CUVET, AEFIBF I FUR RS
IVOFNEEFE A FF 296 T BB A L TV,

Pin point excitation
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Mutiphoton excitation microscopy
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.

WENTHTR by FY— bk
FHEEFEF RO L, ~UAAOITEI T AN LT 5720 O KR & 2 I W ;
BLCWET, BUE, B FTRERL DL, AT 73R BR, BOMERER, FHRRERIR
B, A —7 70— AV RREBR, SR TR, Ry b7 L — B, SR TENE
AR, o—F =y R, 7L UL R AU Y gy, R—Y L REIKIKERER, 7o M
BT, 8J7TESTIRIREE, T FRIREE, EVAKKE, N —U XK, MIETERER, 24
SEAHTEER, ZEA RS, BSERER, S—2r—UFEe=2U 7 NHY,

ASHBBREESE UL FETT,

[
B RO LDk AT BN IR A, AR T~ R *mrffﬁ%&a@ﬁ@ﬁx
bRy FU— BT, (TEIL L TORBRARNTT 52 LT, BERIE T OIS o

ROKE - SRR, BIERERE OMOA TR B LD AKREHL) ;LTVK_&%?:#(%
MAREELCWET, £, ITEIT ARy TV — DU R, FEEIL R CR/LNIRE RO T —
HR—=2 L H WD HET, HETIMRAFIEIZB T DY — AL L TOHREIZHS>TNET,
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.

WBIRIMR ERT ST 14—
ITARIMER S Y63 (NIRS : Near infrared spectroscopy) % T
&S N AR 7T T 4 — a2 RS D2 HETH D, TR
fitt > TIHD JFFTHY 22 MM st DEAL A2 & & %, MO TEE) % Eif
b4 2, BirE LTE, HRENTHL L LB, FEDOTE
T L MTEERMIT N CTE D, Z DD IR OMMTEE) DB
LZICHBEMARETH D, BN TIEIRAMEFHMAO T B —
THEREL TS, b MIBT DA RTEIRICE T 5 IMEE)
DG I L RO T DI #E9 5,
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.

— 113 —



e EREES 3 S

ROR - Ty FORBERBERBITEE

~UA Ty hORBAEEKERICEDDU FTOHEE 25 L £ 7,
(1) EEREZHPLE Lz, RET COHR—=a—no UIEE7ZR SRE
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Analytical equipment for in vivo neuronal, metabolic and physiological

parameters in mice and rats

We analyze the following physiological parameters in mice and rats:
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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FACILITIES SHARED BY THE TWO INSTITUTES

AR A BB E LT 5@ ERR A L F O LI, BWFEAT O S HIZIDREL Thd,
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.

EFRME=E
Section of Electron Microscopy
100 *—Z M (See P.100)

BBHRSER

ININCT AR, W 7L ORE 5% TR A TRML, RS
BRALE D/ SR ICE S E T, KO LR BRSBTS
RE, BROWR, MiERE 2 L— KT TIT), £ETIIAE
PRAF, SEAERTOF FHETEE OB B 25 BT E - AW BRI
eI A SN DB R B AR T LT, B TSR R 2 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. i
SRMIEDHR (BEARHESR)
Machine shop equipments (Instrument Design Room)
SRR EINE

AR RE S R M I3 FEERE A AT SR T D SR 0O 5 B - 3
AT TCVET, BIE OO IO RPUREER XN DNA o —27 =
Y —OIH7R AR E T, 60 FEEE 100 BICOIFEDHERREHEL | AP
WFEIEFAIZBEL TOET, KRS, RIUDNA =72 —H &
SN HEE AR LI RE S /X7 A 2 ANVTVWET,
Functional Genomics Facility

The Functional Genomics Facility is a division of NIBB Core Research
Facilities and organized jointly by NIBB and NIPS for promoting DNA and

protein studies. The facility maintains a wide array of core research

equipments, from standard machinery like ultracentrifuges to cutting edge

BENNEE (EYHERRINE)
Mass Spectrometry system for biological specimen
different kinds of instruments. Our current focus is supporting functional  (Functional Genomics Facility)

tools such as next generation DNA sequencers, which amount to 60

genomics works that utilize mass spectrometers and DNA sequencers.
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OKAZAKI RESEARCH FACILITIES (NIPS)

EsRENA A YA I A2 52—
OKAZAKI INSTITUTE FOR INTEGRATIVE BIOSCIENCE

FFRIIEMREMARE  (HREMLARE)

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

- FLREAE W) SR SR T B — 38 AR B AR 4028 (Developmental Genetics)
« FLREAE W) R SE T B — 5y TR AEAFSE SR (Molecular & Developmental Biology)

WERFRRMAEE  (F/ BEREERRE)

Department of Strategic Methodology
( Division of Nano-Structure Physiology )

<O R FRSE T B — ARy PEIFJEEE  (Physical Chemistry of Biomolecules)
<oy TRV ST AT B — A ) BEREA JE 3 (Bioinorganic Chemistry)
< TRV ST B E— A R ) B 582 (Biophysical Chemistry)

EwRIEMARE (MREEMEER)

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

- SEHEA W) F SR B — AR A BRBEAF 828 (Bioenvironmental Science)
<oy TR AR ZE T B E— A oy F-iFZESE (Biomolecular Science)
- SR AR ) RIS T B s — A AR 4 A AR F (Cell Biology / Neurobiology)
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CENTER FOR
EXPERIMENTAL ANIMALS

o 2—&K (BHE) (Director)

B EE EE
Professor: MINOKOSHI, Yasuhiko, MD, PhD

B8 (Staff)
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(ZEBR AW IERTHEES)
FOUE TRFIFRERHE LR T, 1
F(REESE), FACKLIE T30, H5 R4
WEAET, PR THEG A 0 A BRI B,
HY BB, BB, R
#

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.
Specialty: Laboratory Animal Science, Veterinary Dermatology, Plastic

surgery
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DG, BRERENERSNTVD,
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FE S ERD B IGI AT, ERR 204 T, KATE
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B FAEIR ORFSE R L OB BN DR RERF 4L
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1. EERFEBIOEANR A E PO ELIpEET L
OVEH AT LA B L O =RV O &R ANT, #
D DWNIERNAFET DAT /A ROBEREZ T~ T D,
&5, AE IR OERIFE BB R L Teh~DIMF
ZHIEL TS,

PEEEM O RS S 7 ORI

PEAB Y O NETHAE DR RERF R

BT N W TR B ORFSE
FEREN B E BN OB

ok N

Research works

W EBR L H—1L, EREWOIGLEEIMEREITOI
b, ABEEIEAT B L O A R s o gk & L C
REFIS644 A IZR SNz, fsk XA g E LK ETIYE
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BRI EREITOZDICE, BEDZA-T-RE
DEREHZ N NDENKEIT, ZD70 12 102 - (R BB
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FEITE R FE AT E W -FEZREITO 720 D FEERE, fiH
RS 72 E DR S N,
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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 ecarly 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.

w AW N

. Development of new technology on the care and management of

laboratory animals.
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Division of Coordinator for Animal
Experimentation

BB (Staff)
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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 Project Professor, NIPS.
Speciality: Laobratory Animal Science, Zoonoses
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KEREN 2 TR ARITE, FRICAEB R ES B o
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1. WFFEE DEH I
2. B FEBRICEI 5 H CRE H CRFf
3. B EBRICE T D1 WA

Services

This Division was established in 2008 under the IACUC
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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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 conducted every year. In fact, 74 cooperative
studies and 45 cooperative studies using large facilities in total are
now being conducted this year, and excellent and fruitful results
have already been obtained.

Another important main work of cooperative studies of NIIPS is
NIPS research meeting. Twenty four 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, long time of Q & A is provided for oral
presentations. In addition, since the number of participants is
relatively small, more detailed and focused discussion is carried
out. Since several official big projects supported by Ministry of
Education, Science, Sports, Culture and Technology were founded
based on the NIPS research meeting, it is considered to be very
important and useful for researchers’ community. NIPS

International Workshop has started from last year. Several guests
from foreign countries, are invited and all talks are presented in
English. This new style of workshop should be promising in
initiating a new field of science.

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, 75 proposals were accepted this
year.

2. Planned collaborative project

Planned collaborative projects are selected by NIPS,
considering requirements from researchers. “Physiological and
neuroscientific analysis of genetically modified model animals”
and “Biomolecular sensors and their physiological functions” have
been established as first planned collaborative projects. “Medical
and biological applications of phase-contrast cryoelectron
microscopy” and “Functional and morphological analyses of cells
and tissues by multi-photon microscopy” began in 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 research activities at NIPS is considered to be very
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high and excellent. Many excellent new proposals are expected.

Six Planned collaborative projects are as follows.

“Physiological and neuroscientific analysis of genetically
modified model animals”

Genetically modified animals are 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 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.

“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.

“Analysis of metabolic physiology for mouse and rat”

The section of Metabolic Physiology analyzes the in vivo
neuronal and metabolic activity in mice and rats modified their
genes and exposed with various environmental conditions. This
section was opened for the collaboratory use of researchers all
over Japan from April, 2011. The analysis on mice for the
following subjects is now available: 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.

“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
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.
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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.

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.

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 STJm
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:

For understanding the information processing in the brain, it is
essential to elucidate the underlying mechanisms of information
transmission, processing and integration in the local neuronal
network. We are getting a vast amount of knowledge of functions
at the levels of synapses and neurons, but simple gathering of
these pieces of information will not lead to understanding of the
brain.

To understand the brain as a whole, it has become a critical
issue to combine the experimental research with the theoretical
frameworks, which includes simulation, non-linear dynamics,
statistical information theory, and others. The importance of
combination of the experimental and theoretical disciplines has
been often claimed, but in reality, it is difficult for researchers in
different research fields to communicate each other, partly because
of the difference in 'language' (basic ideas and technical terms).

There have been few occasions where experimental and
theoretical researchers meet together and discuss. Even in those
occasions, it was hard to ask rather fundamental questions or to
have a basic discussion for tens of minutes. To provide an
opportunity where young researchers in the experimental and
theoretical fields to meet together, to understand what others are
doing, and to understand 'the language' in other fields, we had
NIPS research meetings (Kenkyukai) in FY2007 and FY2008.
This workshop is the third meeting, and from the beginning, we
planned as an international meeting.

The invited speakers included Alex Reyes (New York Univ),
Craig Atencio (UCSF), Uri Eden (Boston Univ). The main issue of
the meeting is how to quantitatively evaluate the neural function
and its temporal changes. This workshop provided an excellent
opportunity for mixing young researchers.
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NIPS/SOKENDALI International Symposium
New Frontiers in Brain Science:
Towards Systematic Understanding of Human Beings

December 16 (Thu) - 18 (Sat), 2010
Okazaki Conference Center, Okazaki, Japan

Welcome to “New Frontiers in Brain Science”

In the last 20 years, brain science has made great advance. It can now deal with higher cognitive brain functions, such as
decision-making processes, social interactions, consciousness, as well as neurological and psychiatric disorders. Such
advancements have been achieved not only by brain science in a narrow sense, but also in combination with computational
neuroscience, psychology, imaging studies and clinical neuroscience. They will certainly have great impacts on the society, as
well. The time is ripe to review recent achievements in brain science and analyze their impacts on the society.

During a three-day symposium, the following three topics have been discussed.
1. Brain science to understand social events (Social brain)
2. Recent achievements in brain science
3. Impact of brain science on the society

December16 (Thu)

Welcoming adders :  Naoyuki Takahata (President of Sokendai)
Opening remarks : Kazuhiro Ikenaka (Vice-Director-General of NIPS)
Object of the symposium:  Atsushi Nambu (Symposium Organizer)

Social and Cognitive Brain
Chaired by Norihiro Sadato and Shigeru Kitazawa

Tetsuya lidaka (Nagoya, Japan)

Cross-cultural imaging study of social and emotional brain
Molly J. Crockett (Cambridge, UK)

Serotonin and prosocial behaviour: neural and psychological mechanisms
Saori C. Tanaka (Osaka, Japan)

The sign effect of delay discounting
Shigeru Kitazawa (Tokyo, Japan)

Quantitative evaluation of gaze and cognition in autism
Masami K. Yamaguchi (Tokyo, Japan)

Infants' brain activity in face perception
Hidehiko Takahashi (Kyoto, Japan)

Molecular imaging of emotional decision making

Brain Circuitry —Basal Ganglia and Related Structures—

Chaired by Masahiko Takada and Atsushi Nambu

Peter L. Strick (Pittsburgh, USA)
The basal ganglia and cerebellum are interconnected

Fumino Fujiyama (Kyoto, Japan)
Re-evaluation of network in the basal ganglia with new morphological approach

Eiji Hoshi (Tokyo, Japan)
Structural and functional relationships between the basal ganglia and the dorsal premotor cortex in voluntary motor
control
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Poster Session

December 17 (Fri)

Functions of the Brain —Basal Ganglia Functions —

Chaired by Tadashi Isa and Thomas Wichmann
Charles J. Wilson (San Antonio, USA)

Active decorrelation mechanisms in the globus pallidus
Tomoki Fukai (Tokyo, Japan)

Motor information coding in the microcircuit of the rat primary motor cortex
Kazuto Kobayashi (Fukushima, Japan)

Neural mechanism of basal ganglia circuit that controls acquisition and performance of learning
Minoru Kimura (Tokyo, Japan)

Neuronal correlates of action valuation and selection in the basal ganglia
Thomas Boraud (Bordeaux, France)

Emerging properties of the cortex-basal ganglia loop
Kaoru Takakusaki (Asahikawa, Japan)

Subcortical mechanisms of controlling postural muscle tone in cats

Disorders of the Brain
Chaired by Kaoru Takakusaki and Thomas Boraud
Thomas Wichmann (Atlanta, USA)
Effects of high-frequency stimulation of the subthalamic nucleus in normal and parkinsonian monkeys
Pullanipally Shashidharan (New York, USA)
Altered neuronal activity in basal ganglia of an animal model of dystonia
Atsushi Nambu (Okazaki, Japan)
Cortico-basal ganglia loop and movement disorders
Masahiko Takada (Inuyama, Japan)
Gene delivery to primate brain with recombinant viral vectors: Development of novel models for brain research
Tadashi Isa (Okazaki, Japan)
Reorganization of cortical and subcortical networks during the functional recovery after the spinal cord injury in
macaque monkeys
Nicholas G. Hatsopoulos (Chicago, USA)
Exploiting vision and proprioception to augment a cortically-controlled brain machine interface

Short Tour of NIPS and NIBB
December 18 (Sat)

Neuroethics
Chaired by Osamu Sakura and Tatsuya Mima
Patricia S. Churchland (San Diego, USA)
How the mind makes morals
Yukihiro Nobuhara (Tokyo, Japan)
Some problems with understanding the mind from the brain
Tatsuya Mima (Kyoto, Japan)
“Japanese brain” and its metaphors after the Asia-Pacific War: A neuro-studies approach
Mitsuo Kawato (Kyoto, Japan)
Four principles of neuroethics for brain machine interface
Osamu Sakura (Tokyo, Japan)
Neuroscience in society: pure, pop, pseudo, and party-talk sciences

Concluding Remarks
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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.

X Rk 2344 H BIE

School of Life Science is constituted three departments;
Department of Genetics (based on NIG (National Institute of
Genetics)), Department of Basic Biology (based on NIBB
(National Institute for 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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Sokendai Brain Science
Joint Program

Sokendai has started a new project, Brain Science Joint
Program from September 2010.

This is to develop a new curriculm for Sokendai students to
learn extensive fields in Brain Science. We will offer a broad
spectrum of Brain Science lectures and practicals, including
molecular, cellular and system neuroscience, basic methodology
for brain science including statistics, informatics, image analysis,
robotics, and cultural aspects of Brain Science, including its
relationship with society and life ethics. The program will be
mainly developed by Department of Physiological Sciences in
cooperation with other Departments (Basic Biology, Genetics,
Statistical
Biosystems, Cyber Society and Culture). The program includes

Informatics, Science, Evolutionary Studies of
lectures and practicals given by professors in these Departments
and other Universities (see schedule). Most lectures will be given
in English.

All lectures will be delivered by a newly installed remote
lecture system with high resolution images and interactive
functions. Thus, you can readily attend lectures in distant
Departments.

We also have a 1-week intensive course in Hayama and all
Sokendai students who join this program will be fully supported
for travel and staying expenses.

Details can be seen on the homepage of the program.

http://sbsjp.nips.ac.jp/eng/
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We are also cooperating with other graduate universities in
Japan. Many graduate students in other graduate universities stay

and study in NIPS for one or two years.
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REFEPTEE L TV D, Fo, EFITRERERFFER
1
K4 ESES Tk PR HI[#]
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 Profesor Weizmann Institute of Science 2010.2.4~2010.5.2
LUJAN MIRAS, Rafael | Spain Professor University of Castilla-La Mancha 2010.4.1~2010.6.30
MERZLYAK, Petr Uzbekistan | Senior researcher IS{;I; IIIIELISC of Uzbekistan Academy of 2010.4.4~2010.7.5
YIN, Chang Shik Korea Assistant Professor Kyung Hee University 2010.5.1~2010.7.31
I\KAfrfa?N’ Krishna India Associate Professor Amrita Institute of Medical Science 2010.5.1~2010.7.31
SABIROV, Ravshan Uzbekistan | Professor I;fii'zgs of Uzbekistan Academy of | 54 5 13~2010.9.27
PARK, Ji Ho Korea Associate Professor Kyung Hee University 2010.7.1~2011.3.31
KURBANNAZAROVA, | {jpekistan | Senior researcher | Republic of Uzbekistan Academy of 1 516 7 5~ 2010.10.11
Ranokhon Sciences
BOSCH BA.YARD’ Cuba Senior Researcher Cuban Neuroscience Center 2010.9.1~2010.12.31
Jorge Francisco
AZHDARI . . . . . .
ZARMEHRI, Hassan Iran Assistant Professor Qazvin University of Medical Sciences | 2010.12.1~2011.3.22
2
K4 4 Tez PR Erli|
KIM, Sun-kwang Korea Research Fellow Kyung Hee University 2008.10.1~2010.10.31
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BOUDAKA, Ammar

. . e o -
Abdulkader Libya mLAFIE FEPNES 2008.10.6~2010.5.31
WANG, Wen China Lecturer Xi’ jing Hospital 2009.7.1~2011.6.30
KECELI, Mehmet Batu | Turkey RFFEAE AR FBER T 2009.10.1~2011.9.30

3

B =4 Tk i H M
CH[.H.{CHLAND’ US.A Professor UCSD, Univ of California San Diego 2010.12.17~2010.12.19
Patricia S
STRICK, Peter L USA Professor Univ_Pittsburgh School of Medicine, | 015 14-010.12.19

Dir, Systems Neuroscience Institute
BORAUD, Thomas France | Professor CNRS - Univ Bx2, Universite Victor | 5416 12.15~2010.12.19
Ségalen
WILSON, Charles J US.A Professor Univ Texas at San Antonio 2010.12.15~2010.12.19
WICHMANN, Thomas | U.S.A Associate Professor Emory Univ Sch of Med, Dept Neurol 2010.12.15~2010.12.19
HATSOPOULOS’ US.A Associate Professor Univ of Chicago 2010.12.15~2010.12.19
Nicholas G
PULLANIPALLY, . MSSM, The Mount Sinai Center Mount -
Shashidharan US.A Associate Professor Sinai Sehool of Medicine 2010.12.14~2010.12.19
CROCKETT, Molly UK. Ph.D student Univercity - of Cambridge Dept of | 14 15 152010.12.19
Experimental Psychology

4

K & E % B & [ = 2 M
VALENTIN, Nagerl France Professor University of Bordeaux 2 2010.7.23~2010.7.23
ROUSSELET, Institute of Neuroscience and
Guillaume UK. Lecturer Psychology,University of Glasgow 2010.9.10~-2010.10.19
GILBERT, Charles D. US.A Professor TheRockfeller University 2010.10.1~2010.10.5

JSPS Postdoctoral
I B Canada Fellow for Research | Queen's University 2010.10.27~2010.11.3
Abroad
GUPTA, Rupali India 2010.10.31~2011.1.28
M FHia U.S.A Researcher Duke University Medical Center 2010.12.16~2010.12.17
1k B Netherland | Junior Group Leader | University of Tuebingen 2010.12.19~2010.12.21
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SCHILLER, Jackie Israel Associate Professor | Technion Medical School 2010.6.17~2010.6.28
NELSON, Sacha U.S.A Professor Brandeis University 2010.6.22~2010.6.27

SHEMR

K 4 4 g 4 BT )& H M
BAIG, Deeba Noreen Pakistan Assistant Professor | University of the Punjab 2010.1.23~2010.6.29
MARTINEZ, Spain Research Fellow Univesity of Lyon 2010.1.29~2010.6.28
Hernandez Jose
YOON, Bo Eun Korea Ph.D Student Korean Institute of Science and 2010.2.28~2010.6.28

Technology
TAMAS, Gabor Hungary Professor University of Szeged 2010.6.22~2010.6.28
JOHNSTON, Daniel US.A Professor University of Texas 2010.6.22~2010.6.28
SCANZIANI, Massimo | U.S.A Professor University of California 2010.6.22~2010.6.29
LARKUM, Matthew Switzerland | Professor University of Bern 2010.6.22~2010.6.29
TURRIGIANO, Gina US.A Associate Professor | Brandeis University 2010.6.22~2010.7.1
STUART, Greg Australia Professor The John Curtin School of Medical 2010.6.23~2010.7.1
Research
SPRUSTON, Nelson US.A Professor Northwestern University 2010.6.24~2010.6.29
HAUSSER, Michael U.K. Professor University College London 2010.6.24~2010.6.29
SHU, Yousheng China Principal Chinese Academy of Science 2010.6.24~2010.7.1
Investigator
GULLEDGE, Allan [Aj‘uss'tilia Assistant Professor | Dartmouth Hitchcock Medical School 2010. 6.28~2010.7.1
HASAN, Mazahir Pakistan Project Leader Max Planck Institute for Medical 2010. 6.28~2010.7.1
Research
SHU Yousheng China Pr1nc1pa1 Institute of Neu.rosmence Chinese 2010, 6.28~2010.7.1
Investigator Academy of Sciences
TURRIGIANO, Gina US.A Professor Brandeis University 2010. 6.28~2010.7.1
MEL, Bartlett US.A Associate Professor USC  Biomedical Engineering 2010. 6.28~2010.7.1
Department
STUART, Greg Australia Professor The John  Curtin - School of Medical | ;1 ¢ 7~ 20107,

Research
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NELSON, Sacha US.A Professor Brandeis University 2010. 6.28~2010.7.1
JONAS, Peter Germany Professor Albert Ludwigs University 2010. 6.28~2010.7.1
SPRUSTON, Nelson Canada Professor Northwestern University 2010. 6.28~2010.7.1

. . N 2010. 8.23~2010.8.25
GOLDBERG, Michael US.A Professor Columbia University 2010.9. 1~2010.9.4
DUNLOP, Sarah Australia Professor University of Western Australia 2010. 8.30~2010.9.4
WAGNER, Ullrich Germany Researcher Universitiatsmedizin Berlin 2010. 8.30~2010.9.5
RACINE, Eric Canada Research  Unit University of Montreal 2010. 8.31~2010.9.4

Director
7 %RIEARERE
K 4 4 Mk 4 I o
IE S HE A I AIE 98 e
JOHAN, Medina Peru g%h%ﬁg VRTE | g sy o 2009.5.1~2011.3.31
iﬁriS(liAN’ Ahmed Egypt Assistant Lecturer South Vally University 2009.8.3~2011.7.31
OK.SANA.’ - Canada Post-doctoral Samuel Lunenfeld Research Institute 2010.3.19~2010.5.18
Kaidanovich-beilin Researcher
FEDOROVICH, Sergei | Belarus Senior Researcher National Belarus Academy of Science 2010.7.1~2010.9.30
WEI, Muxin China Professor Nanjing Medical University 2010.8.16~2010.9.15
Mt SIEE China Assistant Professor | Nanjing Medical University 2010.8.16~2010.9.15
RUBIO, Maria Eulalia Spain Professor University of Pittsburgh Medical School | 2010.10.1~2010.11.18
MARKO, Michael US.A Ilifesear“’h Selentist | g dsworth Center 2010.11.4~2010.11.25
8 %Al AARE
K 4 Zd T 4 Br )& H
WANASUNTRONWO Thailand Ph.D Student Chulalongkorn University 2010.9.9~2010.12.28
NG, Aree
HUR, Sung Won Korea Ph.D Student Scoul National University College of | 014 3120171331
Medicine

WISESSMITH, Thailand 2010.11.1~20113.31
Wilaiwan
ERAMI, Elaheh Iran 2010.12.1~2011.3.31
KIM, Dong Hwee Korea Ph.D Student Kyunghee University 2011.1.6~2011.3.31
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DWI WAHYU, Indriani | Indonesia Research Student The University of Brawijaya 2010.4.23~2010.6.13
WEESSMITH’ Thailand Student Mahidol University 2011.1.31~2011.2.2
Wilaiwan
]S)tﬁ}i]i?)/\; Radostin Germany Asistant Prrofessor | Max Planck Institute of Biochemistry 2011.3.12~2011.3.16

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 staff (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 42nd. 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

] I 1F R £ fF OKAZAKILIBRARY-AND INFORMATION.-CENTER

[ W 175 e [ B 1, PRy 3 WFFERT DX, MEREFE A UNEE - BEBE - fRAF L, [ 3HERAOIRE, LFEFRITZEE
FOFMICHLTWD,
(F7eHhE)
1. 7477V —h— KI5 24 RefiFI A,
2. [E@M%E Y — B 2 (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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> 77L 0 A2 32— OKAZAKI CONFERENCE CENTER

Conferece Room

Ko
[ % A R | R R & 18

SRR RS0 ORI 272, ik
TrEAMERR [ = /ey J[E%E 51, FERlE= 1 AH)9,
KBiE = (2 A 4, FIFR 10, FHE=E 20 F] K OBK
FuvY [H= 14, FEE3IF] Pk 22449 AA
JEBRER) 230, FLEIFI B EHE A 1L T SME AL B
IS A,

?’vﬁmﬁf‘fé’a&zﬁwa’miﬂi% D, HEREORTTE, #
B f%‘?”éc‘:}:%_, e & o, R E S
THZ EEREE LR, KRESHEE 200 4, HEimE
120 44, /haxig=s (2 %) % 50 £ OFIHMNTE %,

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

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

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

SAMEER - ACCOMMODATION

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

The lodging capacities are as follows :

Single | Twin Family
Room Room Room
Mishima Lodge 60 14 20
Myodaiji Lodge 17 — 3
Myodaiji Lodge
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NEX - B X
CAMPUS MAP

National

X Bl F H X §J\ Institute for
According to area Use classification grég‘:ﬂ? for o B =N
ysioligi
AEERERTIRRT, EBEEMREAR, SFRHERRIR,
e R ¥ —, MESME, BMEBES, : .
Myodaiji Area National Institute for Physiological Sciences, w0 [H
National Institute for Basic Biology, ‘Eg
Institute for Molecular Science, 52 G
Okazaki Administration Office, Staff hall, Lodging for staff, Eh Qi
Myodaiji Lodge ¥4 W High schoot /L \Qlamaki =
ZEMIX fs= 7 7 Lo R r 2 —, mifERCE R v D) £
Mishima Area Okazaki Conference Center, Mishima Lodge /m
BEMX | BAET N
Tatsumi Area Lodging for staff BREEL Y F—0 —
ey [EHEHEESA A A T Az 7 — Okazaki Citypb)‘lggiccge:ls?occizgg @EEEN
Yamate Area Okazaki Institute for Integrative Bioscience i E;S“glié?oka
i LSchlgoln v
I [_
FHIX —
o —
% — — \ \
° [ - \_X \
\ , \
A\
/ Ny \ / e )
HHHHHHHHH HitHHHTHH )
/ LU /
®
/)
EREMEFER
National Ingfitute /
for Basic Biology/
1
1
| O
X AR Location
\ National Institute
= . for Physiological Sciedces O WF15HA
Location /// Yamate No.1 Bldg.A
O BRI EBOITE , @ Wi=1%548 B
Main Building Ebgﬁré - Yamate No.1 Bldg.B
@ MM LRI STHEFEF @ WF2 5
National Institute for Basic Biology THEL 5 ) Institute Yamate No.2 Bldg.
® BWmERtEL & — (BREBWE) Adminjs‘ér;géon for Molecular Sciences @ LF3 B8y
Center for Experimental Animals (Terretrial) ce
o BB o S — Yamate No.3 Bldg.
@ BREETHEMSEHN Reserch Center for ® WWF45
High-Voltage Electron Microscopy Building Conputatiogaliscicnoe Yamate No.4 Bldg
® LRI L @ EBBERLERER ® IWLIF 524
Common Facilities I ‘Waste disposal and treatment facility Yamate No.5 Bid
© SR RSB RS
Common Facilities 1T Magnetic Resonance Imaging Building
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Location of Institute

BFrom 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 60 min. by Meitetsu Airport limited express for Higasi-

Okazaki Station. About 7 min. on foot to the south. ﬁ

Morioka

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-Q ----- -———O —l—l—l—l—l—l-@
Osaka Kyoto Nagoya Mikawa-Anjo ‘L Toyohashi  Tokyo Tokyo
(Kansal) | 1R West line Bus Shinkansen (Narita)

Central Japan International Airport
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