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INTRODUCTION

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 ‘un roseau pensant (a thinking reed).
Also, the brain regulates and controls other organs and tissues in
the human body through interactions with them. Therefore, the
main subject of current investigations at the NIPS is the brain
and nervous system. The NIPS can be described succinctly
as an institute where investigations on human body and brain
functions are carried out through joint studies with domestic
and foreign scientists, and where education and training for
graduate students and young scientists are provided.

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

The second mission of NIPS, as one of the inter-university
research institutes belonging to the National Institutes of Natural
Sciences (NINS), is to conduct joint studies with researchers
from domestic or foreign universities and research institutes. To
do this, it provides specialized equipment, large-scale equipment,
research facilities, databases, research techniques and congress
facilities to the researchers. Typically, about 1000 domestic
and/or foreign scientists per year are invited and present at
the NIPS to perform joint studies, to utilize our equipment
and facilities or to attend research meetings and international
symposia and workshops. 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 adjunct professors / associate professors / assistant
professors and conduct joint sabbatical studies. The number of

the joint studies we have conducted last fiscal year was 161.
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This number is approximately twice as large as the numbers
before the corporatization in 2004.

The third mission of NIPS is to educate graduate students
in the Graduate University of Advanced Studies (Sokendai)
and to train young scientists from 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 mstitutes
by providing various training and teaching courses. The CMBR
provides a nationwide platform for multidisciplinary education
and training of young brain scientists. Since 2010, Sokendai
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 The NIPS reports the
offsprings and efforts through annual publication of ‘the NIPS
Catalogue’ and ‘the NIPS Annual Report . Furthermore, the
NIPS publishes new research achievements through the NIPS
website. Also, we hope you visit our exhibition room to see the
research activity of the NIPS (Please inquire at pub-adm@nips.
acjp).

“To elucidate comprehensively human body functions by
integrating the research results from the different levels” is the
ultimate goal stated as the article #1 of the NIPS constitution-
like dictum which was announced at the time of NIPS
foundation. We all are trying our best step by step to go forward
for achieving this goal. Your understanding, and continued

support of our activities is cordially appreciated.

IMOTO, Keiji, M.D., Ph.D., Director General

1976 M.D., Kyoto University. 1980 Staff Doctor, Utano National
Hospital, 1985 Assistant Professor of Medical Chemistry,
Faculty of Medicine, Kyoto University. 1995 Professor of
Department of Information Physiology, NIPS and of Department
of Physiological Sciences, School of Life Science, Sokendai. 2011
Vice Director General, NIPS. 2013 Director General, NIPS, and
Vice President, NINS.

Specialty: Neuroscience, Neurophysiology
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A Short History of

the Institute

In 1960, many physiologists affiliated with the Physiolo-
gical 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 physiolo-
gists 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

HE

urgently necessary for the promotion of life sciences in
Japan.

The Science Council of the Monbusho (the Ministry of
Education, Science and Culture) reported to the Minister
of Education, Science and Culture that two institutes for
scientific research of biological sciences, namely, the
Institute for Physiological Sciences and the Institute for

Basic Biology, should be established as early as possible.

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

opened in the Monbusho.

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

Technical Division

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

Division of Neural Control

April, 1979
In the third year the following laboratories were added:
Department of Cell physiology

Division of Correlative Physiology



*Division of Active Transport
Department of Biological Control System

*Division of Cognitive Neuroscience

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

Division of Experimental Animals

April, 1981

A new organization, Okazaki National Research
Institutes, comprised of three independent institutes
(Institute for Molecular Science, Institute for Physiological
Sciences, and Institute for Basic Biology) was established.
Previously, these institutes had been managed inde-
pendently. However, on 14 April 1981, they were adminis-
tratively 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 Inte-
grative 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

HE | 07



Division of Adaptation Development

April, 2004

Established National Institutes of Natural Sciences (NINS).
National Astronomical Observatory of Japan (NAQ]J),
National Institute for Fusion Science (NIFS), National
Institute for Basic Biology (NIBB), National Institute for
Physiological Sciences (NIPS) and Institute for Molecular
Science (IMS) were integrated and reorganized into NINS
by reason of enforcement of the National University
Corporation Law.

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

The Administration Bureau turned into Okazaki Adminis-

tration 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

HE

April, 2008
Division of Active Transport in Department of Cell Physi-
ology 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 Int r acellular Metabolism was abolished.

April, 2011
The following was added:
Section of Health and Safety Management

Octo, 2013

Research Enhancement Strategy Office was established.

Jan, 2014
The following were added:
Department of Information Physiology
Division of Cardiocirculatory Signaling
Center for Multidisciplinary Brain Research

Research Strategy for Brain Sciences Office

April, 2014
Division of Developmental Neurophysiology in Depart-
ment of Information Physiology was renamed to Division
of Visual Information Processing.
The following were abolished:
Department of Molecular Physiology
Division of Nano-Structure Physiology
Department of Cell physiology
Division of Correlative Physiology
Center for Communication Networks

Section of Communications and Public Liaison

Asterisk (*) denotes adjunct division.
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Outlines of the Institute

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:

NAO]J, NIFS, NIBB, NIPS and IMS were reorganized
into NINS by reason of enforcement of the National
University Corporation Law.

The NIPS currently comprises 6 departments, 19
divisions, 4 centers, 18 sections, Research Enhancement

Strategy Office 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

BME

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

| Executive Directors |

—|—° Management Council

President I

® Board of Directors

l_

| Auditors |

—|—0 Educational and Research Council

National Institute for Physiological Sciences

Advisory Committee for

Research and Management

—|—0 Department of Molecular Physiology

A

|

National Astronomical Observatory of Japan

National Institute for Fusion Science

National Institute for Physiological Sciences

|
|
National Institute for Basic Biology I
|
|

Institute for Molecular Science

Division of Biophysics and Neurobiology

Division of Neurobiology and Bioinformatics

Division of Membrane Physiology

R

Department of Cell Physiology

-

Department of Information Physiology

A

T

Department of Integrative Physiology

T

Department of Cerebral Research

Director General I

Department of Developmental Physiology

]

Research Enhancement Strategy Office I

Center for Genetic Analysis of Behavior

% denotes adjunct divisions/sections.

% denotes joint divisions.

Okazaki Research Facilities

Center for Multidisciplinary Brain Research

[ ]

T

Supportive Center for Brain Research

|

Center for Communication Networks

T

inpuliunNuninnnfon

Division of Neural Systematics

*

Division of Cell Signaling

Division of Sensory and Cognitive Information

Division of Neural Signaling

Division of Visual Information Processing

Division of Cardiocirculatory Signaling *

Division of Sensori-Motor Integration

Division of System Neurophysiology

Division of Computational Neuroscience

Division of Cerebral Structure

Division of Cerebral Circuitry

Division of Cerebral Integration

Division of Behavioral Development

Division of Homeostatic Development

Division of Adaptation Development %

Section of Mammalian Transgenesis

Section of Metabolic Physiology

Section of Behavior Patterns %

Section of Brain Science Exploration and Training

Section of Hierarchical Brain Information

Section of Social Behavioral Neuroscience

Research Strategy for Brain Sciences Office

Section of Visiting Collaborative Research Project 3%

Section of Brain Structure Information

Section of Brain Function Information

Section of Multiphoton Neuroimaging

Section of Electron Microscopy

Section of Viral Vector Development

Section of Primate Model Development

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Division of Endocrinology and Metabolism |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Section of Instrument Design

Section of Evaluation and Collaboration I

Section of Physiology and Medicine Education 3% |

Section of Network Management I

Technical Division

Mmm g mm m  m

Section of Health and Safety Management I

Okazaki Institute for Integrative Bio

Research Center for Computational Science

National Institute for Basic Biology
National Institute for Physiological Sciences

Institute for Molecular Science

Center for Experimental Animals

Department of Biosensing Research |

Department of Biodesign Research |

TTTL T

Center for Radioisotope Facilities

A

Department of Bioorganization Research |

| [T1

Section of Ci for Animal Experi i |




BESE BEE s 3R =%

ADVISORY COMMITTEE FOR RESEARCH
AND MANAGEMENT

SCIENTIFIC STAFF Director General/Vice Director General/
Chief Researchers

O3 E (Chairperson), O El#E (Vice-Chairperson) m R HE #=
Director General IMOTO, Keiji

RS D A5 BRI OYE RN B+ 2 BRSO T, t ’
BIFTR #3% (f5#) e F—

FTEPRELIDZEDIZDOTHTEDIEMNELS,

Advisory Committee for Research and Management

Vice Director General NABEKURA, Junichi

MERES (5) RE IE

Chief Chairperson ISA, Tadashi

HEMEEL E8 () AR #E5h

Chief Researcher/ KUBO, Yoshihiro

shall advise the Director-General of the Institute, upon

his request, on important matters in management of the

Institute. Chairperson for Cooperative Studies
(At BYEERMEEY X8 () E® BE2
Chief Researcher/ MINOKOSHI, Yasuhik
E J | I % gl\ *ﬁiﬁfﬁ 1",_* ﬁ E ﬁ EB?& ﬁ Chairperson for Animal Experiment Problem asuiko

ISHIKAWA, Yoshihiro Professor, Yokohama City University

sl E# BREXFZFAFREEFHAMAHER

KAMEYAMA, Masaki Professor, Graduate School of Medical and Dental Sciences,
Kagoshima University

REHE - MAMEPEY T8 (B)

Chief Researcher/
Chairperson for Safety and Research Ethics Problems

ERE H5h

SADATO, Norihiro

E& %S RRAFARERES RHERZER FHTERAEEEY 8 () mAR BN
OKABE, Shigeo Professor, Graduate School of Medicine and Faculty of Chief Researcher/ KAKIGI, Ryusuke
Medicine, The University of Tokyo Chairperson for News and Public Affairs
nEE #Ek RREESENAZEFBHR
H -
KATO, Fusao Professor, Department of Neuroscience, Jikei University &g *_é IE? ({#) ﬁ nB %
School of Medicine Chief Researcher/ NAMBU, Atsushi
Chairperson for Educational Problem
it @& LEHEBAFXRFEREFRMARBE
KADOMATSU, Kenij Professor, Graduate School of Medicine, Nagoya University HERIEEIAY T8 ({#) 'é' 71 Eg
R as y Ty y Chief Researcher/ TOMINAGA, Makot
ﬁm ;g %E'Jk#*#ﬁE#m%ﬂa& Chairperson for Special Project aroto
KURATA, Kiyoshi Professor, School of Medicine, Hirosaki University
Ol ;X ERENAFEFBHER

FUKUDA, Atsuo Professor, Faculty of Medicine, School of Medicine, Hamamatsu

University School of Medicine

KERARFAZBREMBEMERBER
Proffessor, Graduate School of Frontier Biosciences, Osaka
University

BEE — mEx%

BEE —BB

FUJITA, Ichiro SCIENTIFIC STAFF Research Departments

KB ‘& tBEXFRFEREFRARHIRR
HONMA, Sato Professor, Graduate School of Medicine, Division of Medicine,
Hokkaido University ﬁ ? i IEEH % $
N
BH EF RREHKZEFBHET [ Department of Molecular Physiology

MOCHIDA, Sumiko Professor, Faculty of Medicine Course of Medicine, Tokyo

Medical University wﬁi% JHAE % ?Eﬂ; % EB Fq

Division of Biophysics and Neurobiology

()
. Big
R —# S TFEERERLE Afr #sh
;KEN AKA, Kazuhiro Professor, NIPS KUBO, Yoshihiro Professor
3 2 all EiE EHIE
gflzf‘a dashi E 1§) :e_ingli:- m%%a& TATEYAMA, Michihiro Associate Professor
& hig &E— Bh¥
ﬁﬁ(ﬂ R;Fiﬁ; ﬁf:sfffifﬂ% PR NAKA]JO, Koichi Assistant Professor
se KECELI, Mehmet Batu #%&
f{l}lwl? AGUﬁIiﬂ;asuo igﬁfﬁ? BBHI: % %a & KECELIL Mehmet Batu Postdoctoral Fellow
(1T N3 BARZ#MHIRESFIMAS
%;% Yofli{)\ zr}og%%;%?% it YAMAMOTO, Izumi JSPS Postdoctoral Fellow
MR OEE ERBFRARRBIR 2 F HiR IR R 58P
o iz a
KOMATSU. Hidehiko - Professor, NIPS Division of Neurobiology and Bioinformatics
ERE MEA KB REHEMARBER .
SADATO, Norihiro Professor, NIPS ;ﬂ q: _% ﬂ &
. i( == @ ﬂﬂﬁ ERERLY & IKENAKA, Kazuhiro Professor
= 7 e 7 zIs »,
’?;M]NAGA, Makoto Professor, NIPS ;Eﬂ( ﬁE ] Bﬂa
ﬂﬁ g — ﬁiiii! """m%$ﬂﬁ SHIMIZU, Takeshi Assistant Professor
E ¥ xR
NABEKURA, Junichi Professor, NIPS ﬁ * q E ? ﬁﬁﬂb ﬂ
m “B & EAE B % Z3 ﬁ INAMURA, Naoko Project Assistant Professor
=] [=] N
NAMBU, Atsushi Professor, NIPS *2 E 3337& NlPS U "7' - 9: ZI0-
. . SUGIO, Shouta NIPS Research Fellow
OH® WBE RELEFMARER

MINOKOSHI, Yasuhiko

Professor, NIPS

EERHE  -WATF
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Wilaiwan Wisessmith #H#E&
Wilaiwan Wisessmith Postdoctoral Fellow
BA Bhf0 ME&

HASHIMOTO, Hirokazu Postdoctoral Fellow

Department of Cell Physiology

[ MR ERESR J

ERRFFEEBFT

Division of Membrane Physiology

FH IE# i

FUKATA, Masaki Professor

FH BF AR

FUKATA, Yuko Associate Professor

BE k2 HEENH

YOKOI, Norihiko Project Assistant Professor
Lk +5E NIPS U#—F7z0O0-

KAMIJO, Tadanobu

i RIS ZERFT (B RMZEARFT) x

Division of Neural Systematics

W kW

SETOU, Mitsutoshi

R IR ZE0FT (FRIEWFEBFT) %

Division of Cell Signaling

NIPS Research Fellow

ERHR

Adjunct Professor

EXk HEF 8%

TOMINAGA, Makoto Professor

FHE {288 HEERER

OKADA, Toshiaki Project Associate Professor
K =8B Bh#

SUZUKI, Yoshiro Assistant Professor

EE X EERES:VE

SAITO, Shigeru Project Assistant Professor
ME  FBE B

UCHIDA, Kunitoshi Assistant Professor

mnE kT HEBE (FOv v b)

KASHIO, Makiko Project Assistant Professor (Grant

Project)

NIPSUH—F7z0O-
NIPS Research Fellow

BHE (&) »&HIE

NUMATA(SATO), Kaori

= s NIPS U#—F7 z0—
TAKAYAMA, Yasunori NIPS Research Fellow

A -5 ME&

ZHOU, Yiming Postdoctoral Fellow

wmE W8 HEE

KITTAKA, Hiroki Postdoctoral Fellow
DEROUICHE Sandra BAZMRESABAFHRRAS

DEROUICHE, Sandra

ISLAM Md. Rafiqul
ISLAM, Md. Rafiqul

JSPS Postdoctoral Fellow
BAZMRESHAEAFRIHRS

JSPS Postdoctoral Fellow

[ 4 RBHRMES J

Department of Information Physiology

RE R MFEHRMA I

Division of Sensory and Cognitive Information

M OKE i
KOMATSU, Hidehiko Professor

B E— Bh¥

GODA, Naokazu Assistant Professor
W Ih Bh#

YOKOI, Isao Assistant Professor
BEH EA FHEBNE

SANADA, Takahisa Project Assistant Professor

BEF

BE BHEF

NISHIO, Akiko

fEiE Wi
OKAZAWA, Goki
KE BT

NAMIMA, Tomoyuki

IR JFIVRREB

Division of Neural Signaling

HwiIl FE
FURUE, Hidemasa
s E¥F
YAMAGATA, Yoko
=1 B—8B
SATAKE, Shin'Tchiro
B ¥

AKIMOTO, Nozomi

R ERLIEH K EBPT

mME&

Postdoctoral Fellow

HMAE

Postdoctoral Fellow

HMARE

Postdoctoral Fellow

AR

Associate Professor

B

Assistant Professor

Bh#

Assistant Professor

HMAG

Postdoctoral Fellow

Division of Visual Information Processing

EL::ES

YOSHIMURA, Yumiko

s BB

MORI, Takuma

=2F #if

MIYASHITA, Toshio

A+ Hig
KIMURA, Rie
Wid ¥
YAMAURA, Hiroshi

all #BF

ISHIKAWA, Ayako

BE =4

NISHIO, Nana

Hig

Professor

HEBHE

Project Assistant Professor

FHEBH

Project Assistant Professor

HIEBHE

Project Assistant Professor

NIPSUH—F7xz0-
NIPS Research Fellow
BARZRESTHIMAS
JSPS Postdoctoral Fellow
BAZiRESFHIMAS

JSPS Postdoctoral Fellow

DIEIR D 7 FIVERZEERFT (GRIERAFEBFY) %

Division of Cardiocirculatory Signaling

wHE EE

NISHIDA, Motohiro

=H A
NUMAGA-TOMITA, Takuro

i BAE

NISHIMURA, Akiyuki

Hig

Professor

Bh#

Assistant Professor

IR

Project Assistant Professor

[ HALEMES

Department of Integrative Physiology

R EB R

Division of Sensori-Motor Integration

WA B

KAKIGI, Ryusuke

¥z FEZ

INUI, Koji

A FE

OKAMOTO, Hidehiko

=K HifE

MIKI, Kensaku

A BRMF
SAKAMOTO, Kiwako
thill #
NAKAGAWA, Kei

MMEE

KOBAYASHI, Megumi

Keceli Sumru
KECELI Sumru

iz

Professor

HEHER

Associate Professor
HHIE

Associate Professor

Bh#

Assistant Professor

FEBIE ()

Project Assistant Professor

NIPSUVH—F7z0O-

NIPS Research Fellow
BARZRESFHIMAS
JSPS Postdoctoral Fellow
BARZMRESHAEARIRES

JSPS Postdoctoral Fellow
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Division of System Neurophysiology

mE B
NAMBU, Atsushi
EX &
TSUJIMOTO, Toru

Hp @

HATANAKA, Nobuhiko

MR BEX

CHIKEN, Satomi

k% #=x

SANO, Hiromi

BikE K

KOKETSU, Daisuke

TF Ft

KANEKO, Nobuya

Hig

Professor

HHR

Associate Professor

:VE

Assistant Professor

B

Assistant Professor

HEBE (7O s b)

Project Assistant Professor (Grant

Project)

HIEMH (7O )

Project Assistant Professor (Grant

Project)

NIPSUH—F7x0-
NIPS Research Fellow

SHEMIERZ R (AR

Division of Computational Neuroscience

AR —=%

AIHARA, Kazuyuki

ERHE ()

Adjunct Professor

[ PN AL LA E A

Department of Cerebral Research

R 7% R B 4R B L AR P

Division of Cerebral Structure

CL IS

FURUSE, Mikio

K B+ £ [B1 % s AT X BB P

Division of Cerebral Circuitry

no - Z=ig

KAWAGUCHI, Yasuo

ZEH F2

KUBOTA, Yoshiyuki

KF &

OTSUKA, Takeshi

#E XIBF

MORISHIMA, Mieko

HEH P

UETA, Yoshifumi

B HBXF

HATANAKA, Yumiko

Hh HE

USHIMARU, Mika

[DIEE IR FR AR

Division of Cerebral Integration

EfE  HBA
SADATO, Norihiro
Bk HE
FUKUNAGA, Masaki
itH 5
KITADA, Ryo
FH =¥

HARADA, Tokiko

N HE2

KOIKE, Takahiko

R KRR

OKAZAKI, Shuntaro

RPF BXF
SHISHIDO, Emiko

Hig

Professor

Hig

Professor

AR

Associate Professor

B

Assistant Professor

B

Assistant Professor

HMR&

Postdoctoral Fellow

HMAS

Postdoctoral Fellow

HMA&

Postdoctoral Fellow

Hig

Professor

AR

Associate Professor

B

Assistant Professor

IR

Project Assistant Professor

HEBHH (7O )

Project Assistant Professor (Grant Project)

HME&

Postdoctoral Fellow

BAFHRESWRHIMESR

JSPS Postdoctoral Fellow

BE A

SUGAWARA, Sho

NIPS U4 —F7 10—
NIPS Research Fellow

HEFIEZMAR

[ Department of Developmental Physiology

s ATT B R EH B A AR

Division of Behavioral Development

Rk IE

ISA, Tadashi

mf =5

NISHIMURA, Yukio

HH IE&

YOSHIDA, Masatoshi

M ER

OGAWA, Masaaki

Bl HH

WATANABE, Hidenori

miE FEF

KATO, Rikako

EH B
KASAI Masatoshi
g @&
KATO, Kenji

g

Professor

b 280

Associate Professor

B

Assistant Professor

HIEBHE

Project Assistant Professor

HMAG

Postdoctoral Fellow

HMARE

Postdoctoral Fellow

HMA&

Postdoctoral Fellow

HMARE

Postdoctoral Fellow

EHFERHER ERIBAFERM

Division of Homeostatic Development

WE =—
NABEKURA, Junichi

fE|  BAPA
WAKE, Hiroaki
mE &
INADA, Hiroyuki
Al E
ISHIKAWA, Tatsuya
BEX EBET
MIYAMOTO, Akiko
hniE K
KATO, Daisuke
il EA

NAKAHATA, Yoshihisa

iz

Professor

R
Associate Professor

THEBH

Project Assistant Professor

NIPSVH—F7 00—
NIPS Research Fellow

HMARE

Postdoctoral Fellow

mE&

Postdoctoral Fellow

BAZMHREFHIMASR

JSPS Postdoctoral Fellow

4 5E - AR AR R ERBIRRM

Division of Endocrinology and Metabolism

HE B2

MINOKOSHI, Yasuhiko

EA 3

OKAMOTO, Shiki

E BE

TANG, Lijun

#E %

YOKOTA, Shigefumi

Hig

Professor

B

Assistant Professor

NIPSUVH—F7xz0-
NIPS Research Fellow

NIPS V¥4 —F7 10—
NIPS Research Fellow

RIBEICHAER ZEMALF (FEHMAEIPPT) x

Division of Adaptation Development

XH #E2 EEHR
YADA, Toshihiko Adjunct Professor
{ERIAF
Sections of Individual Researches
HE B EHEB
MURAKAMI, Masataka Associate Professor
X#E EA Bh#

OHASHI, Masato

Assistant Professor

BWEF
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EF EE Bh#
MOHRI, Tatsuma Assistant Professor
BE FEiF Lk

KASHIHARA, Yasuhiro Assistant Professor

BEE ARt 42—

SCIENTIFIC STAFF Research Centers

[ 178 - KBS TREIFE 52—

Center for Genetic Analysis of Behavior

e —3# tra—K (#)

IKENAKA, Kazuhiro Director

BIEFREHVERE

Section of Mammalian Transgenesis

Tt HE #HE

HIRABAY ASHI, Masumi Associate Professor

BE BWF HiEE® (7OY 17 )

TARUSAWA, Etsuko Project Assistant Professor (Grant
Project)

REEIERRITE

Section of Metabolic Physiology

HY BEE i ()

MINOKOSHI, Yasuhiko Professor

El = Bhg ()

SUZUKI, Yoshiro Assistant Professor

TEERNERITE (ZAMELBF) x

Section of Behavior Patterns

=N B EEHE
MIYAKAWA, Tsuyoshi Adjunct Professor

=i BE= HEERER

TAKAO, Keizo Project Associate Professor

Center for Multidisciplinary Brain Research

[ ZRTHERRSE T 2 —

Rk IE tra—RK (f#)
ISA, Tadashi Director

=H B HERER ()
YOSHIDA, Akira Project Professor

R I sE I R TR R =

Section of Brain Science Exploration and Training

e —% g (BF)
IKENAKA, Kazuhiro Professor

gk T B2 ()
YAMAMORI, Tetsuo Professor

MK A EEHE
KOBAYASHI, Kazuto Adjunct Professor
kg # ERHE
SAKURA, Osamu Adjunct Professor
=H 8 EEHR
TAKADA, Masahiko Adjunct Professor
HE EHi EESHE
NISHIDA, Shin'ya Adjunct Professor
ER =# EEHE
MIYATA, Takaki Adjunct Professor
2H FE EEHR
MOCHIZUKI, Hideki Adjunct Professor

HEF

MR |F

KOBAYAKAWA, Reiko

Bei TR $RE SR AR ZE PR =

ERARR

Adjunct Associate Professor

Section of Hierarchical Brain Information

R’k IE

ISA, Tadashi

NABEKURA, Junichi

AKX Hi—

OHKI, Kenichi

A %3
KAWATO, Mitsuo
s Hia
DOYA, Kenji
& W=
MORI, Tkue
WH &
YOKOYI, Hiroshi

AEF @2

OHNO, Nobuhiko

H M RRINBMARE

i ()

Professor

g ()

Professor
EESHE
Adjunct Professor
ERHR
Adjunct Professor
EEHR

Adjunct Professor

ERHR

Adjunct Professor
EEHR
Adjunct Professor
EEABR

Adjunct Associate Professor

Section of Social Behavioral Neuroscience

MMy RE

KOMATSU, Hidehiko

ERE M5A

SADATO, Norihiro

Elg #x

OZAKI, Norio

BH HE

SAKALIL Kuniyoshi

RKH BAxX

TOMODA, Akemi

B 4 2 ot 9 Wik e S =2

g ()

Professor

Big (6#)

Professor

ERHR

Adjunct Professor

ERHR

Adjunct Professor

ERHR

Adjunct Professor

Research Strategy for Brain Sciences Office

Al HSH

MARUYAMA, Megumi

KiE ME

OSHIO, Ritz

AKX m=x

MOTOKI, Kazumi

FHEARIR

Project Associate Professor

FHERNH

Project Assistant Professor

HEMRAS

Project Postdoctoral Fellow

EEEMAE (FEMAEEF) x

Section of Visiting Collaborative Research Project

[ et - BB 42—

Supportive Center for Brain Research

AR &3

KUBO, Yoshihiro

MR RN E

s -& (6)

Director

Section of Brain Structure Information

HHE &

MURATA, Kazuyoshi

=2E BEFE

MIYAZAKI, Naoyuki

SRR E

Section of Brain Function Information

EE  M5A

SADATO, Norihiro

AR

Associate Professor

HMAG

Postdoctoral Fellow

Big (6#)

Professor



EHRFEUEE

Section of Multiphoton Neuroimaging

HE =F— g ()
NABEKURA, Junichi Professor

g Fia EBiB
MURAKOSH]I, Hideji Associate Professor
S ER{R MAE
SHIBATA, Akihiro Postdoctoral Fellow
BFHEMKRE

Section of Electron Microscopy

EH Fz HHEZ ()
KUBOTA, Yoshiyuki Associate Professor
HHE & AR ()
MURATA, Kazuyoshi Associate Professor
DAIWANYT 2 —FRRE

Section of Viral Vector Development

ME IE Hig (Bf)

ISA, Tadashi Professor

M B Bz ()
NAMBU, Atsushi Professor

INR EX HEBIR
KOBAYASHI, Kenta Associate Professor
ERETTIVEYVE

Section of Primate Animal Models

Mk IE g ()

ISA, Tadashi Professor

(ITE ;3| MEE

YAMANE, Itaru Postdoctoral Fellow

Center for Communication Networks

[ TSR4LIE - RS 2 —

RIEHERE

Section of Evaluation and Collaboration

ME IE g ()
ISA, Tadashi Professor
HE KE AR ()

MURAKAMI, Masataka Associate Professor

EFFEFHEMEE (FRMELF) x

Section of Physiology and Medicine Education

HH Fdek EaHR

SHIBUY A, Masato Adjunct Professor

[ RYEEBIPE

Section of Health and Safety Management

ERE H5A iz ()

SADATO, Norihiro Professor

BEEE ez

SCIENTIFIC STAFF Research Enhancement Strategy Office

ME = Big ()
NABEKURA, Junichi Professor

=H B IR
YOSHIDA, Akira Project Professor
HEF & HEHE
URANO, Toru Project Professor

wRE "MF IR

SAKAMOTO, Kiwako Project Assistant Professor

BEE  RmiBLEmiems

SCIENTIFIC STAFF Okazaki Research Facilities

Okazaki Institute for Integrative Bioscience

[ BSEANA A YL I VA e 24— ]

NAF 2o THRARSE

Department of Biosensing Research

(MRREIEMAERFT )
4 o B 22 [ AR 5T A L AR S

Department of Biodesign Research

(DERY 7 F VA *’E)

RE E— EHIE
HIGASHIJIMA, Shin-ichi Associate Professor
A HEHEF AR

KIMURA, Yukiko Postdoctoral Fellow
Fan BB M A

Department of Bioorganization Research

#Ep

FUVF70oz7 b

Orion Project

kg =& BWEARB (70T 17 B) (8)

SATO, Koji Project Associate Professor (Grant Project)

[ BMERt 42— ]

Center for Experimental Animals

BE# B/E v a—-K (#)
MINOKOSHI, Yasuhiko Director

HEF & HIERE ()
URANO, Toru Project Professor

T RS :E

WANG, Chen-Chi

[ HEREREEY 24— ]

Research Center For Computational Science

Assistant Professor

KEZE
[ BWERI—T 1 X—4% ]

Division of Coordinator for Animal Experimentation

ki & HERR

SATO, Hiroshi Project Professor

A% | 17




WEE

SCIENTIFIC STAFF

KR &

OKAWARA, Hiroshi

R % 3 4 B
mll

ICHIKAWA, Osamu
S FEEMARFMF
A BE

SAZ1, Toshiyuki

WA Kx

YAMAMOTO, Tomomi

i wE—E

KANO, Yuichiro

HREBEMEREME
[1T]m -

YAMAGUCHI, Noboru

f#HE BEx

FUKUTA, Naomi

miE EH

TAKAHASHI, Naoki

EREERMAARE MR
# RBE

MORI, Masahiro
mA 1B

TAKAGI, Masahiro

akE f#x

1SHIHARA, Hiromi

BAEEMARBLIMNR
nE ET

TAKESHIMA, Yasuyuki

ki RE

SATO, Shigeki
KR BB B HERR T2 R X
R =B
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Emeritus Professors
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OOMURA, Yutaka
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KANEKO, Akimichi
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TIRISAWA, Hiroshi

UCHIZONO, Koji
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Research Departments

PFERHRER »
Department of Molecular Physiology

ARBERER 5
Department of Cell Physiology

EHERAESR ”
Department of Information Physiology

ZEEIEMER 45
Department of Integrative Physiology

KR EHERAR 51
Department of Cerebral Research

HEFXIEFMAR 57
Department of Developmental Physiology
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Sections of Individual Researches
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Department of Molecular Physiology

$I=E Outline

Gy TR A PRAFF 20 R 2 DD ZE BT (e
RER F-WFFTERFT, oy - wikeEBERFFCELFT) 226 R
MoTah, EBEMFTRT [HF2RD6 AR D] D95,
FZ THREEST - DENE - BRSO AR | 24T
VB, FEEREZTIREIL T /o 2 T RE A B 2235
FHEEIR OB - LSS 25 1R L7,

Department of Molecular Physiology
constitutes of 2 Divisions (Division of
Biophysics and Neurobiology, Division of
Neurobiology and Bioinformatics) and is
mainly involved in "Clarification of Function
and Regulation of Bioactive Molecules", which
1s one of the six major projects settled in our

institute.

thiZ e R F AP 25
Division of Biophysics and Neurobiology
ST IR 27

Division of Neurobiology and Bioinformatics

NFEBEMER



R RFIIFEEBPY Division of Biophysics and Neurobiology
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L~ TORI%E | #BIEL TV S,
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il % DIFFEERE VL T D@ THS,

(1) Family C{ZJ&3 % Orphan fCHIHELSZ 1K Prrt3 D47 -f-HRE
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BLUT TPV T DLIEEDIRNT

(3) KCNQ1 FvADiEHEA#BFED, Bi47' 2=yt KCNEL (24
BRIy RSO AT

(4) ATP Z&EEFvav P2X, O, RBLAKTFNS —T40 7 D%
TR, LUF AV TR RIS 7 v Dl
Dt

(5) Kv42KChIP4 A EDEBAMEAAN =57 HEEDMH
AFEB B B R AE 4 528

(6) hERG FvAWDisd TREIRLBIE L D53 FHRED T
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9) JFEREMHAYD AMPA SZZARD 57 - HEREFRNT

Functioning mechanisms and dynamic structure-

function relationship of ion channels, receptors
and G proteins

Ton channels, receptors and G proteins play critical roles
for the excitability and its regulation of neurons. We focus
on these molecules which enable brain function. From the
biophysical point of view, we study structure-function
relationships, regulation mechanisms and dynamic
structural rearrangements of ion channels and receptors.
We also study the functional significance of specific features
of ion channels and receptors in the brain function by

making gene manipulated 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) Behavioral and molecular analyses of gene-targeted
mice of a Family C orphan metabotropic receptor
Prrt3.

(2) Analyses of structural rearrangements, functional
regulation mechanisms and diversity of signaling of the
G protein coupled receptors.

(3) Analyses of the molecular mechanisms of the
regulation of KCNQI1 channel activation by accessory
subunit KCNEL

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

(5) Changes of the stoichiometry and function of Kv4.2-
KChIP4 complex depending on the relative expression
density.

(6) Molecular mechanisms of the extremely slow
deactivation of hERG channel.

(7) Activation mechanisms of TRPA1 channel.

(8) Comparative analyses of the thermal stability and
function of mammalian melanopsin.

(9) Analyses of molecular function of AMPA receptors of

protochordate.
*B. Keceli, Y. Kubo, J. Gen. Physiol. (in press) (2014).
*M. Tateyama, Y. Kubo, Neuropharmacol. 65, 173 (2013).
*K. Nakajo, A. Nishino, Y. Okamura, Y. Kubo, J. Gen. Physiol. 138, 521 (2011).
*K. Nakajo, M. Ulbrich, Y. Kubo, E. Isacoff, Proc. Natl. Acad. Sci. U.S.A.107, 18862
(2010).
*B. Keceli, Y. Kubo, J. Physiol. 587, 5801 (2009).

K1 S2FATPZEMAP2XDDFADITFIVOARE, 3DNDYT L=y eEEL
12 hT IS EROMEEEHEIAO—IL TEATEIEZEL), 20 FDOATPOIE
BICEBEMAL T FIVDFNEREIL7=e ATPOFEE DT FIUKI08) I3 fEAL2D
DY T Loy b E FEEERLETF v IR T E DB H—ERAL (D315) TN 5. ZD
% IEIL, F IR TEBAL (T339) T, 32N H T 1N ImEEN 3,

Fig. 1. Signal transmission within the trimeric ATP receptor P2X,. The flow of
activation signal upon 2 ATP binding was analyzed by introducing mutations,
controlling the number and position, to the concatemer of three subunits.  Signal of
binding of 2 ATP molecules to the trimeric receptor (K308) goes straight down on the
same subunit to the linker region (D315) located between the ATP binding site and
the pore. The signal then spread down to three subunits equally at the pore level (T339).
(Keceli and Kubo, J. Gen. Physiol. (in press))

NFEBMER HEMERFHARMMA
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Professor: KUBO, Yoshihiro, MD, PhD

RRAFEFHE, FEFRARMELREET, EFEL.
AVTHIVZTREG VTSV AR - KRR, REERHR
HERaMER - BISEMRE RRERERAZERE -
BERZRT, TRI15F12A5RE., B SFEEE, #EEMF
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

#EeE 1l RtE

Associate Professor: TATEYAMA, Michihiro, PhD

RRAFEPE, BRERET, E2EL IBEREXFY
F. KEIOYETKRFEELHES, RESTHMREZRT, F
M16F6ANSIRM, B REE, £EF
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

NFEBMER HREMERFHARMMA

B PE

Assistant Professor: NAKAJO, Koichi, PhD

H__
/M|

RRAFHEFHE, BAEREY, B (2. HE7x
O—, £EFHRFAFEDHREZRT, TRITELADLS
R, E : S FEES, £MIES
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

#zze& KECELI, Mehmet Batu

Postdoctoral Fellow: KECELI, Mehmet Batu, MD, PhD

Hacettepe KFEFEZ, FIELFRIEET, HAKIBLIEREAR
g7, Bt B, ARFIRESNENFAREZRET,
T2 3E1 08N SN, T FEES, £WIES
1999 Graduated from Hacettepe University Faculty of Medicine (Turkey), 2001
Military Obligation, 2002 General Practitioner, Kocaeli Emniyet Hospital, 2003
Research Assistant, Hacettepe University Faculty of Medicine, 2004 Completed
the master course, Hacettepe University, 2009 Completed the doctoral course,
SOKENDALI. 2009 JSPS Postdoctoral Fellow, NIPS.
Specialty: Molecular Physiology, Biophysics

BARFMRERKMEES A& R

JSPS Postdoctoral Fellow: YAMAMOTO, Izumi, PhD

University College London SE25 #3238 , University of Sydney
HEEERET, Bt (EP). NPSUY—F7z0—%&T, F
M2 5FARNSRM. EX: 2 FEER
2008 Graduated from University College London, Department of Pharmacology
(UK). 2012 Completed the doctoral course in Pharmacy, University of Sydney
(Australia). 2012 NIPS Research Fellow, NIPS. 2013 JSPS Postdoctoral Fellow, NIPS.
Specialty: Molecular Pharmacology



DFFEEIBRZEEBPY Division of Neurobiology and Bioinformatics
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Development and function of glial cells, and glial
diseases.

We have been clarifying the roles of glial cells in
the expression of brain function, and thereby the
significance of glial cells is now recognized widely.
At present we are trying to prove that glial cells are
forming giant net work, which we termed glial
assembly, through which glial cells are actively
regulating brain function. Below is the list of on-going
projects.

1) Clarifying the mechanism underlying ATP/

glutamate release from astrocyte.

2) Analysis of brain morphology and behavioral

changes in astrocytic function-modified mice.

3) Clarifying the principle of axon selection for

myelin formation by oligodendrocytes.

4) Mechano-modulation of oligodendrocyte during

development.

5) Roles of cystatin F and cathepsin C in the

formation of chronic demyelinated lesion.

6) Roles of proteoglycans during oligodendrocyte

development.

Function of glycans on glycoproteins expressed
in the nervous system.

Significance of glycans harbored on glycoproteins
has been recognized for a long time, however, their
actual function has not been elucidated, because of
the delay in the development of glycan analytical
methods. We have finely tuned the classical N-glycan
analytical method and developed a highly sensitive
method, and clarified the function of N-glycans. There
are three projects going on in our laboratory.

1) Exploring the function of a novel N-glycan whose
expression level increases during brain
development.

2) Clarifying the function of sulfate group on
N-glycans harbored on PO protein of peripheral
nervous system.

3) Application of N-glycan profiling to the diagnosis
of neuropsychiatric diseases.

*kLee HU et al (2013) Increased astrocytic ATP release results in enhanced
excitability of the hippocampus. Glia, 60:210-24

%Ma J et al (2011) Microglial cystatin F expression is a sensitive indicator for
ongoing demyelination with concurrent remyelination. J Neurosci Res 89:639-
49

*Yoshimura T et al (2012) Detection of N-glycans on small amounts of
glycoproteins in tissue samples and SDS-polyacrylamide gels. Analytical
Biochem, 423:253-60
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Professor: IKENAKA, Kazuhiro, PhD

KRAFEZEE, RAFREBFHRMEY, BFEL, X
RAFECEMRANTF BHBEREZRT FHAF11BALS
R F: S FHEENS
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

B AK e

Assistant Professor: SHIMIZU, Takeshi, PhD

KIRAFERTFRENTIFZREZ, BAZRERTIZHRER
BELRBET BEMRAZRKE L£aRZHRARMET,
BREL, BAAFREEFMELYZ2— COEVY—FTV
IA b, EBH (DBEARE, Y YVHR—IVELAFRANI %
BTEMR24F4BHSERH. B : 7 FEEREEMSE
2000 Graduated from Graduate School of Engineering Science, Osaka University.
2003 Graduated from the doctoral course at The Graduate University for
Advanced Studies, School of Life Science, PhD. 2003 Postdoctoral Fellow, Institute
of Molecular Embryology and Genetics, Kumamoto University. 2008 Postdoctoral
Fellow, RIKEN CDB. 2010 Research Fellow, National University of Singapore,
MechanoBiology Institute. 2012 Assistant Professor, NIPS.
Specialty: Molecular Developmental Biolog

HMIBH W BEF

Project Assistant Professor: INAMURA, Naoko, PhD

RBIEMERFHER IR, wRAFEAREHRRMEL

BRREE R, ABRAFEZMRRHE L REICTRMAIEES) .

FBKE, KIRAKE £EWICTHES. £EFICTREIR
DHERE, TH24F8AKLYIRRE. I MEMRENS  HiERES
Graduated from Kyoto Institute of Technology, Department of Applied Biology.
Graduated from the master course in Kobe University, School of Science and
Technology. Graduated from the doctoral course in Osaka University, School of
Science, PhD. Postdoctoral Fellow, Niigata University, Osaka University and NIPS.
Specialty: Cellular neurobiology,Developmental neurobiology

NFEBMER 7D FHEEEHARIMA

NIPS UH—F 70— B 8K

NIPS Research Fellow: SUGIO, Shouta, PhD

BAXRZEMERRFLEZE, BEMBRERAFESRFH
REHET (BFEEL). TR 26 E 11 AL SRE., T : 4
HpaEmE
2009 Graduated from Department of Veterinary Medicince, Nihon University. 2014
Graduated from the doctoral course at SOKENDAI, PhD. 2014 Postdoctoral Fellow,
NIPS.
Specialty: Cellular Neurobiology

mzzE Wilaiwan Wisessmith
Postdoctoral Fellow: Wilaiwan Wisessmith, PhD

ChiangMai AFEFREF L2, Mahidol KFELRRIET,
HMEMRKERAE EaRZHRMET, BFEL, FK
26F4AAN SR, B 3FHEEME
2004 Graduated from faculty of Associated Medical Sciences (Physical Therapy,
Bsc), ChiangMai University, Thailand. 2009 Graduated from Institute of Molecular
Biosciences (Neuroscience, MSc), Mahidol University, Thailand. 2014 Graduated
from The Graduate University for Advanced Studies, School of Life Science
(Physiological Sciences, PhD).
Specialty: Molecular Neurobiology

Mg FEA&  shH

Postdoctoral Fellow: HASHIMOTO, Hirokazu, PhD

RIEBARFZEZTE, RAZREZHRMELREET,
HRAERRAZRAZEMNEMRIHET, B (BF), FK
26F4ARLYIRM, B S FHEENF
2008 Graduated from School of Pharmacy, Tohoku Pharmaceutical University, 2011
Graduated from the master course at Tohoku Pharmaceutical University, Graduate
School of Pharmaceutical Sciences, 2014 Graduated from the doctoral course at
The Graduate University for Advanced Studies, School of Life Science, PhD. 2014
Postdoctoral Fellow, NIPS.
Specialty: Molecular Neurobiology
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Department of Cell Physiology
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Department of Cell Physiology is composed

of three divisions, Division of Membrane

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)

in physiological functions, researches are being

, enzymes and their protein complexes

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.

Each division has the latest research
technology and methods on molecular and
cellular biology, biochemistry and proteomics,
electrophysiology, super-resolution imaging,
neuroanatomy, and molecular genetics. Sharing
and developing these technology and methods,
we are attempting to reveal the patho-
physiological function of human body in an

integrative manner.
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Division of Membrane Physiology
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Division of Cell Signaling (Department of Biosensing Research)
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Identification and characterization of protein
complexes that regulate excitatory synaptic
transmission

Molecular mechanism for dynamic protein
palmitoylation

Our research interest is to find out the mechanisms
of synaptic plasticity and neurological diseases such
as epilepsy, especially focusing on the dynamics and
functional regulation of the major synaptic protein
such as AMPA-type glutamate receptor (AMPA
receptor). Synaptic proteins form complexes with
scaffolding proteins and signaling proteins to carry
out their functions. Using our state-of-the-art
biochemical techniques, we purify synaptic protein
complexes from brain tissues to identify essential
proteins for brain function. We also focus on protein
palmitoylation, a posttranslational reversible lipid
modification. This modification dynamically regulates
the synaptic localization of proteins upon neuronal
activity. We are investigating the dynamic regulation
of synaptic transmission through palmitoylation.

*T. Ohkawa, et al., J. Neurosci. 33, 18161 (2013)

*Y. Fukata, et al., J. Cell Biol. 202, 145 (2013)

*S. Oku, et al., J. Biol. Chem. 288, 19816 (2013)

*N. Yokoi, et al., Int. Rev. Cell Mol. Biol. 297, 1 (2012)
*Y. Fukata, M. Fukata, Nat. Rev. Neurosci. 11, 161 (2010)
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Figure 1. Taking advantage of our unique biochemical approaches, we
have identified various physiological protein complexes. LGI1 is a neuronal
secreted protein whose mutations were reported in patients with an
inherited form of human epilepsy. Loss of LGI1 causes lethal epilepsy
in mice and reduces AMPA receptor-mediated synaptic transmission.
We purified the LGI1-containing protein complexes from mouse brain,
and found that LGI1 functions as a ligand for ADAM22 and ADAM23
(A, B). Interestingly loss of LGI1, ADAM22, or ADAM23 in mice shows
similar epileptic seizures (i.e. phenocopy). We also found LGI1 antibodies
associated with limbic encephalitis specifically inhibit the LGI1-ADAM22
interaction and reversibly reduce synaptic AMPA receptor clusters,
suggesting that the LGI1-ADAM22 interaction plays an essential role
in finely-tuned synaptic transmission. Thus, we are trying to clarify the
regulatory mechanism for synaptic transmission and synaptic plasticity.
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Figure 2. We identified 23 kinds of DHHC palmitoylating enzymes and
reported a lot of enzyme-substrate pairs. We have recently discovered
neurochondrin as a substrate for DHHC1/10 subfamily through genome-
wide screening (A). PSD-95 is a major postsynaptic scaffolding protein.
We found novel PSD-95 nanodomains as building blocks of postsynaptic
membrane regions (B). Live-cell imaging of PF11 (a palmitoylated PSD-
95 specific antibody)-GFP by STED microscopy efficiently detects multiple
subspine clusters in neurons. We also reported that the nanodomain
formation is regulated by DHHC2.
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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.
Specialty: Neuroscience, Biochemistry, Cell Biology
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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.
Specialty: Neuroscience, Biochemistry, Cell Biology
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2003 Graduated from Faculty 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. 2013 Project
Assistant Professor, NIPS.
Specialty: Neuroscience, Biochemistry, Bioinorganic Chemistry, Structural
biology
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Univeersity. 2014 Postdoctoral Fellow, NIPS.
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Imaging mass spectrometric analysis of

molecular machineries underlying neuronal cell
polarity

Analysis of regulation of neuronal cell polarity
by post-translational modifications

Our group aims to elucidate molecular mechanisms
that underlie the establishment of cell polarity and
micro domains in neurons. We have developed a new
technique, imaging mass spectrometry (IMS). By
using the IMS technique, we have been acquiring
spatiotemporal information about a huge amount of
molecular species. We have combined the huge data
with statistical analyses and bioinformatics to find
out new molecules that account for the determination
of neuronal polarity or small compartment. We are
also tackling new research topics as to regulations of
micro compartment establishment by cytoskeletons,
such as actin filaments and microtubules. We have
examined if post-translational modifications that
include detyrosination, re-tyrosination, glutamylation
and glycylation could determine neuronal polarity or

micro domain establishment.

*M. Setou, Imaging Mass Spectrometry (Springer, 2010).

*H. J. Yang, et al., Axonal gradient of arachidonic acid-containing
phosphatidylcholine and its dependence on actin dynamics. J. Biol. Chem.
287, 5290 (2012).

*Y. Konishi, M. Setou, Tubulin tyrosination navigates the kinesin-1 motor
domain to axons. Nat. Neurosci. 12, 55 (2009).
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Fig. 1. lon distribution images and intensity graphs of major PC species. In
each image, the left side contains the cell body mass, and the right side
corresponds to the distal axon. The relative intensity is presented in color,
with high and low intensity corresponding to white and black in the color
bar. The data shows the gradual increase in AA-PC intensity along the
axon. (Yang et al., J. Biol. Chem., 2012)
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Fig. 2. (A-E) Distribution of Tyr and dTyr tubulin in hippocampal neurons.
(F) Representative quantifications of the immunoreactivity of Tyr (green)
and dTyr (red) tubulin measured in an axon (left) and a dendrite (right). The
level of detyrosinated tubulin is increased in the axon. (Konishi and Setou,
Nat. Neurosci., 2009)
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Resident, Univ. of Tokyo School of Med. Internal Medicine and Surgery. 2001 Tokyo
University, Graduate School of Medicine Ph.D. 2003 Associate Professor (tenured),
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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
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Specialty: Neuroscience, Cell Biology
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Department of Biosensing Research, Okazaki Institute for Integrative Bioscience
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Molecular mechanisms of thermosensation and
nociception

We mainly investigate molecular mechanisms of
thermosensation and nociception by focusing on so called
‘thermosensitive TRP channels’ . Among the huge TRP
ion channel superfamily proteins, there are nine
thermosensitive TRP channels in mammals (TRPV1,
TRPV2, TRPV3, TRPV4, TRPM2, TRPM4, TRPMb5,
TRPMS, TRPA1) whose temperature thresholds for
activation range from cold to hot. Because temperatures

below 15C and over 43C are known to cause pain
sensation in our body, some of the thermosensitive TRP
channels whose temperature thresholds are in the range
(TRPV1, TRPVZ, TRPAI) can be viewed as nociceptive
receptors. Indeed, TRPV1 and TRPAI are activated by
various nociceptive stimuli including chemical
compounds causing pain sensation. Some of the
thermosensitive TRP channels are expressed in the
organs or cells which are normally not exposed to the
We found that they

contribute to the various cell functions under the body

dynamic temperature changes.

temperature conditions in the normal to febrile range. In
addition, thermosensitive TRP channels expressed in the
skin were found to detect the ambient temperature and
transmit the temperature information to sensory neurons
with ATP. Molecular and cell biological, biochemical,
developmental and electrophysiological techniques are
utilized to clarify the molecular mechanisms of
thermosensation and nociception. In order to understand
functions of thermosensitive TRP channels in vivo, we
are also doing behavioral analyses using mice lacking the
thermosensitive TRP channels. In the evolutionary
process, organisms are thought to have adapted the
changes in ambient temperature by altering the
expression and functions of the thermosensitive TRP
channels. Accordingly, we are characterizing the
thermosensitive TRP channels from various species,
which would help us to understand the mechanisms of

thermosensation.
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in Life Science, University of Hyogo.2002 Assistant Professor, Islamic University.
2009 Visiting Researcher, University of Hyogo. 2009 Researcher, NIPS. 2010 Invited
Scientist, NIPS. 2013 JSPS Postdoctoral Fellow.
Specialty: Cell Physiology
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Department of Information Physiology
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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 and cardiovascular systems.

B A IR SR TSR i
Division of Sensory and Cognitive Information
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Division of Neural Signaling
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Division of Visual Information Processing
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Division of Cardiocirculatory Signaling (Department of Biodesign Research)
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Neural mechanisms of visual perception and
cognition

The main purpose of this division is to study the
neural mechanisms of visual perception and cognition.
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 visual cortical areas of
monkeys. We are analyzing the stimulus selectivity
of neurons to determine the representation of various
kinds of visual features, such as color, gloss, texture
and shape. We are also using functional magnetic
resonance imaging (fMRI) in awake monkeys and
humans to study brain activities evoked by visual
stimuli and to analyze how various cortical areas
encode stimulus information. In addition, to explore
the ways in which various visual features contribute
to visual perception, psychophysical experiments are
conducted in this laboratory.

*1 Nishio A, Goda N, Komatsu H (2012) Neural selectivity and representation
of gloss in the monkey inferior temporal cortex. J Neurosci, 32: 10780-10793.

FORISERRMEZRT HIVOTRIBEREE=2—A > DiEE (SEXM1). Al
—DDNRBREZ2—O>DOEDFHICH TIMBEERLTND, L
FREFDRIB (L&) ([SBRSEL, $EWORORIB (FER) PEEDOEN
R (FE&) ICRIBLTOWAEW, BIE5 7D RERE=1—OHER
ELTEDESICREINRERBE LTV LD EZEEMINTRLAEDD, B
LHBBAOKRNIRFEHNICRBIN TV I HTFIDN B, £L (BEDI)
ICHRDPFEL D+ =T HENAZA N EHEDME, BT (KAL) ([SHRYHZH
BRG NI T4 M eFEOME, AL (Fh) ICBHLOMBEPEE STV,
Neuron activities selective for gloss of objects. (A) Activities of an
example of gloss-selective neurons recorded from the inferior temporal
(IT) cortex of the monkey to 9 visual stimuli indicated by rasters and
peri-stimulus-time histograms. This neuron strongly responded to glossy
objects with sharp highlights (top row), but did not respond either to
glossy objects with blurred highlights (middle row) nor to matte objects
(bottom row). (B) Results of multi-dimensional-scaling (MDS) analysis
of the activities of 57 gloss selective neurons recorded from IT cortex.
A variety of gloss is systematically represented by the activities of the
population of gloss-selective neurons.
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Professor: KOMATSU, Hidehiko, PhD
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BifRE, EFRINEamMRMEEMEEZR TFER6ET0
BOSo#HE (), FR7EARNSHRE, BX : HiEEES
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.
Specialty: Neurophysiology
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1998 Completed the doctoral course in Kyoto University. 1998-2003 ATR. 2003

Assistant Professor, NIPS.

Specialty: Visual Psychophysics, Neurophysiology
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Assistant Professor: YOKOI, Isao, PhD
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B MRS
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, 2012 Assistant Professor, NIPS.
Specialty: Neurophysiology
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THRAREBET, 8L (IF). AAFE FEHMEE, KE
University of Rochester lLFFZE B R CFRL 2 5F4BH SHRE, B | HiEEES
2006 Completed the doctoral course in Osaka University. 2007-2013 Post-
doctoral research associate in University of Rochester. 2013 Project Assistant
Professor, NIPS.
Specialty: Neurophysiology
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Postdoctoral Fellow: NISHIO, Akiko, PhD
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SR EES
2012 Completed the doctoral course in Graduate University for Advanced Studies.
Specialty: Neurophysiology
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Postdoctoral Fellow: OKAZAWA, Goki, PhD
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2013 Completed the doctoral course in Graduate University for Advanced Studies.
Specialty: Neurophysiology
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Postdoctoral Fellow: NAMIMA, Tomoyuki, PhD

MEAFRFEE, BEMRAFRAFZEGRFHRRHEL
RIRETY, BERLE, TR26F480 55,
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2014 Completed the doctoral course in Graduate University for Advanced Studies.
Specialty: Neurophysiology
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Electrophysiological analysis of mechanisms
underlying neural information processing in local
networks

Comprehensive studies of genetically-modified
pathological model animals

Using electrophysiological techniques (e.g. patch
clamp recordings in brain/spinal cord slices and in
vivo animals), our laboratory focuses on the molecular
and cellular mechanisms underlying the transduction
and integration of neural information in local
networks. We also investigate genetically-modified
animals through electrophysiological, biochemical and
behavioral approaches to uncover molecular
backgrounds of learning and memory, and
pathophysiological symptoms. Recently, we have
begun to use photorelease/optogenetic tools and
computational methods. The following are the
currently ongoing projects.

(1) In vivo patch-clamp recording analysis of spinal
synaptic responses elicited by optogenetic activation of
locus coeruleus neurons (Fig. 1A, left)

(2) Electrophysiological and morphological analyses of

nociceptive and itch-related synaptic transmission"”

(3) Molecular mechanism of intersynaptic crosstalk: role
of multivesicular release and glial cells’ (Fig. 1B)

(4) Computational simulation of neuronal network function
(Fig. 1A, right)

(5) Role of protein phosphorylation in learning and
memory: production and analysis of genetically
engineered mice on Ca”*/calmodulin-dependent protein
kinase I (CaMKII) * (Fig. 1C)

(6) Mechanisms underlying the diseases of the nervous
system

* 1. Y. Funai et al., Pain 155, 617 (2013)

* 2. N. Akimoto et al., Cell Death Dis. 4, e679 (2013)
* 3. S. Satake, K. Imoto, J. Neurosci. 34, 1462 (2014)
* 4. Y. Yamagata et al., J. Neurosci. 29, 7607 (2009)

B 1. #HEEIER IC 5 1T BB RMNIBEIBED SRR 5 F 2 5EEKET
Fig. 1. Multilevel studies of mechanisms underleying the information
processing in the neural network: from molecules to a whole animal.
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Associate Professor: FURUE, Hidemasa, PhD
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2009 2ANSRE, FW: HHEEES
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

RPBAFAEREFHAER/ELRERT, EFXEL, REX
FEFMF, OvITIT-KEMREZRT, 1991F 98
SVIRE, T AELE, HERY
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: Neurochemistry, Neuroscience

EGERARR @RS TS IVHAEREBM

¥ kT A—ER

Assistant Professor: SATAKE, Shin'Ichiro, PhD

BHEAFAFREFHARRELREET, L 8%, =%
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HIREZET, 2002 9 AL SHE, B HEEER
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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Postdoctoral Fellow: AKIMOTO, Nozomi, PhD

NINKEAFEFARELREET, BFEL, BEFM
RERIFRIAREZR T, 2014 £ 4 AKXV IRE,
T wEEES
Graduated from Kyushu University Graduate School of Pharmaceutical
Sciences.JSPS Postdoctoral Fellow. 2014 Postdoctoral Fellow, NIPS.
Specialty: Neurophysiology
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To elucidate the mechanisms underlying
information processing and the experience-dependent
regulation of that processing in sensory cortex, we
are studying the relationship between the property
of neural circuits and visual function using rat and
mouse visual cortex. To this end, we are performing
an analysis of functional neural circuits with a
combination of laser scanning photostimulation and
whole-cell recording methods in brain slice
preparations, recordings of visual responses using
multi-channel electrodes or calcium imaging with
2-photon microscopy in anesthetized animals, and
morphological analysis using modern virus tracers.

The mechanisms that establish fine-scale
networks in visual cortex and elucidation of the
functional role of the network

We previously demonstrated that excitatory
connections from layer 4 to layer 2/3 and within
layer 2/3 form fine-scale assemblies of selectively

interconnected neurons in visual cortex. We recently
found that normal visual experience during early
development is necessary to establish the cell
assemblies. To elucidate the role of the fine-scale
circuit in visual information processing, we are
currently recording visual responses from visual
cortex lacking those cell assemblies. We are also
examining the molecular mechanisms involved in the
establishment of cell assemblies using genetically
modified mice.
The activity-dependent refinement of visual
responsiveness and neuronal circuits

It is known that visual function matures under the
strong influence of visual experience. We have been
examining the effect of the manipulation of visual
inputs on the development of synaptic connections
and neuronal circuits, to unravel the synaptic
mechanisms underlying the activity-dependent
maturation of cortical functions. In addition, we are
now analyzing cross-modal plasticity to improve
intact sensory functions when one modality of the
sensory system is disrupted.

@7 —I FJIVE X V%AW RRIRIEIC & 2 BPAHHEEIRR ORET

=Y RINEI L BERVERRIAEIC L2 BRI QR

SFTAEEDHONE 2 BD 2/3 B FMBENDREMEAND VY T EERICThENRT,
2 DDABFREFELEZ1-A AT DOUEERT, PRIERHETRUEZRORAICEN 2 BD
i SFERFICEE SR NS EPSC Offl, BEUREELTWBRTICEVTE, 2/3 BRIASEL
U4 BRIICEB EPSC D213 T2 0hYN—BLTW3, vy TEOETRULESLEZD
ZNRIBU7EZICELK EPSC DAZSEEUA T—RRL TV 3,

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

For each of the two cells, reconstructions of the locations of photostimulation sites
(coloured squares) relative to the locations of the laminar borders and cell bodies of the
recorded pyramidal neurons (triangles) are shown. The colour of each square indicates
the sum of amplitudes of EPSCs that were observed in response to photostimulation at
that site.
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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.
Specialty: Neurophysiology
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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.
Specialty: Neurophysiology, Virology
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Research scientist in Riken BSI, then UC Berkeley. Joined NIPS Oct 2012.
Specialty: Neuroscience
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Graduated from The University of Tokyo. Completed the doctoral course in
Pharmaceutical Sciences, The University of Tokyo. Research scientist in RIKEN BSI-
TOYOTA Collaboration Center. CREST research scientist in Tamagawa University.
Project Assistant Professor, NIPS.
Specialty: Neurophysiology
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Molecular mechanism underlying maintenance

and transfiguration of cardiovascular
homeostasis

Our laboratory aims to elucidate the molecular
mechanisms underlying adaptation and maladaptation
of the heart against various environmental stresses,
from the view of signal transductions in the
cardiocirculatory system. For example, volume
overload due to increased left ventricular blood
volume induces morphological and strucutural
changes of the heart (i.e., cardiac remodeling). This
process involves two essential signaling mediators,
calcium ion (Ca®") and reactive oxygen species (ROS).
We aim to understand the basic principles of Ca*'/
ROS signaling protein molecules regulating
development of tissue remodeling and develop an
innovative technology for clinical application.
Ongoing projects are as follows.

(1) Study on the physiological meaning of the formation of
cardiovascular TRPC3/6 channel complexes.

(2) Regulation of rapid mechano-chemotransduction in
hearts by purinergic receptors.

(3) Mechanism underlying maintenance of cardiac redox
homeostasis by circulatory reactive sulfur species.

(4) Regulation of cardiac adaptation and maladaptation by
post-translational modification of GTP binding proteins
(G proteins).

*Nishida M et al. Nature Chem. Biol. 8: 714-724 (2012).

*Nishida M et al. Proc. Natl. Acad. Sci. USA. 108: 6662-6627 (2011).
*Nishioka K, Nishida M et al. Arterioscler. Thromb. Vasc. Biol. 31: 2278-2286
(2011).

(A)
TRPC3/6 channels
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Irreversible PTM
(B) (©)

TRPC3 (+/+)

TRPC3 ()

B (A) WiTHFMEFIC TS OEDEIS EREIS, P2Y6 FAMAX TRPC3/6 FrxIv
XD/ B FELTRE, TNOY TV IR EOTAMMERL D X N ARE
IBOREEEL S, (B) EHH MERMEE RO BRRIAICLS 05 Ca> IBEICH1TD
TRPC3 F+#)VDES, (C) kT v MERDBEAZA (Langendorff) &V oDHEEERE,
Figure. (A) Adaptation and maladaptation of the heart against hemodynamic load.
We found that purinergic P2Y6 receptors and transient receptor potential canonical
(TRPC) 3/6 channles function as mechanosensing/activating factors and irreversible
oxidative post-translational modification (PTM) of these signaling proteins may
triggercardiac maladaptation. (B) Mecanical streching machine and Ca? responses
induced by mechanical stretch in wild type (TRPC (+/+)) and TRPC3-deficient (-/-)
mouse cardiomyocytes. (C) Measurement of cardiacfunction using retrograde-perfused
removed rat heart (Langendorff).
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the master course in Hokkaido University. 2006 Completed the doctor course in
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Sciences, National Institutes of Health, USA. 2013-2014 Tenure-track Assistant
Professor, Kyushu University. 2014 Assistant Professor, NIPS (Okazaki Institute for
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Department of Integrative Physiology has
two Laboratories, Division of Sensori-Motor
Integration (Chair: Ryusuke Kakigi) and
Division 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. Division 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. Division
of System Neurophysiology is investigating
brain mechanism of voluntary movements
using rodents and subhuman primates. In
particular, they focus on the function of the
basal ganglia and cerebral cortex and their
interactions, and aim at clarifying
pathophysiology and finding therapeutic
methods of various movement disorders in

humans by animal studies.

30 B B R AR A T 26 i
Division of Sensori-Motor Integration
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Division of System Neurophysiology
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Division of Computational Neuroscience
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Non-invasive measurement of human brain

functions

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.

(1) Sensory system: By recording brain responses to visual,
auditory, somatosensory or pain stimuli, the
organization of sensory processing in the human brain
is being investigated. In particular, our interest is
focused on the underlying mechanisms of pain and itch
perception.

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

MEEBEMRER REEHAHBARIMMA

(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.

*kH. Mochizuki, et al., J Neurophysiol. 111, 488 (2014)
%K. Inui, R. Kakigi, J Neurol Neurosurg Psychiatry 83, 551 (2012)
HARRETT, ILOEE, BEERF T3, RRAFHRS(2013)

[X1. ELEKTA-Neuromag 15!

306 Fr VIS EHRIEE
Figure 1 306-channel helmet-
shaped

MEG recording system
(ELEKTA-Neuromag, Finland)

X2. #i7-\CFFL:, ERFMICLZE
ARERSB (EH) & ZORIBUCES
fMRI (FRTRT) R (EEeE
BOATRY) OFEEHEA (FE), i@
BIFERDE 2 RIFEREE, B, #2a0
HHPEECHDEERT (Mochizuki et
al. J Neurophysiol, 2009 &He&Z5),
Figure 2 Newly developed
stimulating electrodes inducing
itch feeling (upper figure). MEG
(yellow and blue circle) and
fMRI (red regions) following itch
stimulation indicate that secondary
somatosensory cortex (SllI),
insula and precuneus in bilateral
hemisphere are commonly activated
by both methods (lower figure) .
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Professor: KAKIGI, Ryusuke, MD, PhD

NMNAKFEFHE, EFEL, EEERAFHF OVFYK
FHRE, EEERAFHEMZE CERSE3IAL SHRM,
BN RS, HHERRE
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.
Specialty: Neurophysiology
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Associate Professor: INUI, Koji, MD, PhD

EBEERAFEFHE, ZEXFAFEREFZHERMET. B
(BEF). ZEAFEFMOF, LBRFZRRABHEEZRTER
22F7AHL SRR, B BEEY, WEEEP
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.
Specialty: Neurophysiology, Psychiatry
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Associate Professor: OKAMOTO, Hidehiko, MD, PhD

KRAFEFEE, EFEL, Y Z2VRE2—KEER

HSRRFTAREZE TR 2 2F 8 AN SIRM,

T WiERY, BREEDP
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.
Specialty: Neuroscience, Auditory Neurophysiology
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Assistant Professor: MIKI, Kensaku, MD, PhD

EMENAFEFREFRZ, MEHRKERAZEDRF
MARELRERT, EXEL. ARFNRESFRIMES,
ERARRPHENEZET, TR23E1AKYVIRH.
B RS
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. Specialty: Neurophysiology

HEBE (D) RE EWMF

Project Assistant Professor:
SAKAMOTO, Kiwako, DDS, PhD

RRERAZEFEE, BEMBAFRAFET BHEF.

FARESFHARE (PD), WMNERAFIFEEHEM, O—
JYARFREEMRE, FI—TAHXVFARERREERTER25F4A8KVIRE,
B EEESE, ORARE
2001 Graduated from Tokyo Dental College, Faculty of Dentistry. 2009 Graduated
from The Graduate University for Advanced Studies, 2009-2012 Research
Fellowship (PD), Japan Society for the Promotion of Science 2012-2013 Part-
time Instructor, Kyusyu Dental University. 2013 Project Assistant Professor, NIPS.
Specialty: Neurophysiology, Oral and Maxillofacial Surgery

NIPS UH—F7zo— )l =
NIPS Research Fellow: NAKAGAWA, Kei, PhD

EERFRFREREFHAERZR, REFEL. ARMHAEN

SRS RAT OB LR TFR 2 5F 48D 5RM.

B MEEER, UNEUT—YavE
2011 Graduated from Hiroshima University, Graduate School of Health Sciences.
2011-2013 Physiotherapist, Ishihara Neurosurgery Hospital. 2013 Research Fellow,
NIPS. Specialty: Neurophysiology, Rehabilitation

BAZMREAERFES W E
JSPS Postdoctoral Fellow:
KOBAYASHI, Megumi, PhD

FRAFRERXFHERE, F1 (0BT, BERZMIRE
2AFRIERRE (DQ) £ T, T2 5F4AKYRRE.
B ¥ELER, RHMOER
2013 Graguated from Chuo University, Graduate School of Letters. 2010-2013 JSPS
Research Fellow (DC1). 2013 JSPS Postdoctoral Fellow.
Specialty: Psychology
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Keceli Sumru
JSPS Postdoctoral Fellow: KECELI, Sumru, MD, PhD

NET VT REEERERE. BRERRKERAFEGHZ
AR EHE T REZ R CER 2 5F 108K VIRE,
=i wiERE, ERERBRRT, BERNRE
2006 Graguated from Hacettepe University/Institute of Health Sciences,2013
Completed doctoral course in Life Science, the Graduate University of Advanced
Studies.
Specialty: Neuroscience, Otorhinolaryngology-Head and Neck Surgery
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Mechanism of voluntary movements
Pathophysiology of movement disorders

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
project is to elucidate the mechanisms underlying
higher motor functions and the pathophysiology of
movement disorders. To explore such intricate brain
functions, we apply a wide range of neurophysi-

MAEEEMRR 0> AT LHRHBPA

ological and neuroanatomical techniques to rodents
and subhuman primates.

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 and higher brain
functions 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 and human patients.

*S. Takara, N. Hatanaka, M. Takada, A. Nambu, J. Neurophysiol. 106, 1203(
2011).

*Y. Tachibana, H. lwamuro, H. Kita, M. Takada, A. Nambu, Eur. J. Neurosci. 34,
1470( 2011).

*K.I. Inoue et al., PLoS ONE 7(6), e39149( 2012).

*S. Chiken, A. Nambu, J. Neurosci. 33, 2268( 2013).

%H. Sano, S. Chiken, T. Hikida, K. Kobayashi, A. Nambu, J. Neurosci. 33, 7583(
2013).

IREABREHBRICF v RIVEOR T2 (C128S) #RBIH /v, £HRBELV\5EE
HREINTEPIREE (Str) EXDRAETHEREIRINE (GPe) - WET (GPI), R
B (SNr) (ICERZREh2, ChHMERALICHERET T ECHY), ChR2 A HEELTLY
R MRS RAICRIA T BN TES,

A sagittal section of the mouse brain showing selective expression of channelrhodpsin-2
(C128S) in striatal projection neurons as visualized by enhanced yellow fluorescent
protein signals. Strong fluorescence was observed in the striatum as well as the its
targets, such as the external (GPe) and internal (GPi) segments of the globus pallidus and
the substantia nigra pars reticulata (SNr).
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Professor: NAMBU, Atsushi, MD, PhD

RBAFEFIE, ERBL, REAFEFHHF KE-1—
A— IV RFEFEBLHRE, ERZHAERMBEE KRR
HRERFHRAMEARSEMRELR T, FHI14F118D
SR, I HiEEES
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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Associate Professor: TSUJIMOTO, Toru, MD, PhD

REAFEFIEZ, AAFREFAREHELREZET, B (B
F), ERMIRRARER, £EFHRMGF RBEAFEE
EMENBFLZETER1E4BHD SR, TV MEES
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.
Specialty: Neurophysiology
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Assistant Professor: HATANAKA, Nobuhiko,
DDS, PhD

BPKRFEFEZE, wWFEL, APRFHERAEE, RKRF
P F, RREGENFREMRAIEEDMES, FR
BMREERT, FRI15E4ADSHE. B MiEEEY, WiZRL%
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.
Specialty: Neurophysiology, Neuroanatomy
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Assistant Professor: CHIKEN, Satomi, PhD

RRMUAFEFZIRE, AAZREBFHRBMENFERIE L
FIRET, Bt (B, RRBGERFHRSMEMIETEM
%8, FARBMEE, BEAZMRESBFRMEFIHES,
TRY—ARFEZMBELHREZRT, Fi18FELAHLSHRME.
T MIEEET, sEEmF
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.
Specialty: Neurophysiology, Neurobiology
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Project Assistant Professor (Grant Project):
SANO, Hiromi, PhD
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FAFREFHRBBZRAREDF, SEFPMEFSHHREMEEERET, Tl
20F AL SRR, T : FFHEEMSE
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.
Specialty: Molecular neurobiology
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Project Assistant Professor (Grant Project) :
KOKETSU, Daisuke, PhD

ICU BB SR, RRAFAFRHESARRFHRRHE L
REET, BL (EaHE) . REBXZEREMRAFARIEH
HiZRE (PD) 24T, FM22E4ANSRH. F : HiREES
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.
Specialty: Neurophysiology
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NIPS Research Fellow: KANEKO, Nobuya, PhD

BHAFREERFHBEAFELRE HEHARKERAF
B FHEREER P ERELREET, L 8%, ¥
W26 FARNSRM. B HEEES
2006 Graduated from Department of Physical Therapy, School of Nursing and
Rehabilitation Sciences, Showa University. 2014 Completed the doctoral course
in Department of Physiological Sciences, School of Life Science,The Graduate
University for Advanced Studies. 2014 NIPS Research Fellow, NIPS.
Specialty: Neurophysiology
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Mathematical modeling and analysis of neural
dynamics and brain functions

Development of innovative analysis methods of
physiological data

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 rich phenomena in
nonlinear dynamical systems, e.g., bistability,
entrainment, chaos, and transitive dynamics, are
involved in various higher brain functions such as
memory and attention. On the basis of recent findings
of physiology, we have mathematically modeled
neural networks by considering properties of
dynamic synapses with short-term plasticity (Fig. 1).
Our proposed model indicates that the plasticity in
the synaptic transmission efficacy changes the
effective network structure and roles in information
representation in the brain, and the model reproduces
neural activities observed in the monkey prefrontal
cortex V. We found transient increases in firing
irregularity during a state transition in the prefrontal
cortex . The network with dynamic synapses was
shown to generates a variety of neural dynamics .
Further, we have investigated influences of

MEEBEMER GTEHENIZMARMA (FEMRELFD)

Division of Computational Neuroscience

cholinergic presynaptic modulation on attractor
retrieval *, and explored dynamical properties of
neural networks by estimating model parameters
from physiological data .

*1. Y. Katori, K. Sakamoto, N. Saito, J. Tanji, H. Mushiake, K. Aihara, PLOS
Comp. Biol. 7, 1002266 (2011).

*2. K. Sakamoto, Y.Katori, N. Saito, S. Yoshida, K. Aihara, H. Mushiake, PLOS
ONE 8, e80906 (2013).

*3. Y. Katori, Y. Otsubo, M. Okada, K. Aihara, Front. Comp. Neurosci. 7, 6
(2013).

*4. T. Kanamaru, H. Fujii, K. Aihara, PLOS ONE 8, €53854 (2013).

*5. Y. Katori, E.J. Lang, M. Onizuka, M. Kawato, K. Aihara, Int. J. Bifurcation
and Chaos 20, 583 (2010).

FEMERAT—I DRI EIAT—IEEL, FEHRRIS T IR MEIC L) BRI
ZAEL, 1BHRDRE - IBICH D3 NT—I DEEOTEDS, @RI AT—IET
IVDENIFAFEDERTIE, COIBIRRIBOYE DI, PRI AEEDEMERLGEAL,
FTEDERURII ST DIEERE T D, F-REETIVSAITERIE TRV VN /IEER
RBOYN A OB EEERRTS (1]

Cortical neural networks can change its effective network structure due
to short-term synaptic plasticity and switch its roles in representation and
processing of information. Analysis of dynamical properties on the model
neural network suggests that the switching of information representation is
caused by the qualitative changes of attractor structure, namely bifurcations.
The propsed model can also reproduces the physiologically observed
representational switching in the prefrontal cortex [1].
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Adjunct Professor: ATHARA, Kazuyuki, PhD
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RRAEE, RAAZREREIZRMARBEE, BRF

RIFRAMERHE, RRAY - REGHEEETIVEEHR
tra— v —R, BN HEHETSE
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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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 the molecular basis
and function of intercellular junctions that
are involved in epithelial barrier function and
regulation of paracellular transport by cell
biological approach. 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. The
division of cerebral integration promotes
experimental research on humans, particularly
in the areas of cognition, memory, thinking,
behavior, emotions, and other brain functions by
applying noninvasive imaging techniques such as
functional MRI. This department works on these
various projects by combining morphological,
electrophysiological, imaging, and noninvasive

measurement techniques.
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Division of Cerebral Structure
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Division of Cerebral Circuitry
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Molecular basis of the cell-cell junctions
involved in epithelial barrier function

One of the fundamental roles of epithelia is to
generate and maintain unique fluid environment of
each body compartment by selectively transporting
various substances as well as working as a barrier.
To elucidate the mechanism underlying this role of
epithelia, we have been clarifying the molecular basis
of cell-cell junctions that directly contribute to
epithelial barrier function and passive transport
through the paracellular pathway. Most of our
studies are carried out based on the cell-cell junction-
associated molecules that we identified on our own.
Current research projects are as follows.

1) Analyses of the function and behavior of claudin
family proteins, major structural and functional
components of tight junctions.

2) Molecular dissection of tricellular tight junctions.

3) Analyses of the regulatory mechanism of cell-cell
junction formation by using Drosophila genetics.

4) Response of epithelial barrier function to

environmental changes.

*Masuda S, Oda Y, Sasaki H, lkenouch, J, Higashi T, Akashi M, Nishi E, Furuse
M. LSR defines cell corners for tricellular tight junction formation in epithelial
cells. J Cell Sci, 124: 548-55, 2011.

*lzumi Y, Yanagihashi Y, Furuse M. A novel protein complex, Mesh-Ssk, is
required for septate junction formation in the Drosophila midgut. J Cell Sci,
125: 4923-33, 2012.

*Higashi T, Tokuda S, Kitajiri S, Masuda S, Nakamura H, Oda Y, Furuse M.
Analysis of the ‘angulin’ proteins LSR, ILDR1 and ILDR2--tricellulin recruitment,
epithelial barrier function and implication in deafness pathogenesis. 126: 966-
77,2013.
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An electron micrograph of the tricellular tight junction (left, mouse intestinal
epithelial cells) and a model for its molecular organization (right). The
tricellular tight junction is a specialized structure of tight junctions formed
at tricellular contacts where the corners of three epithelial cells meet and
is thought to play a pivotal role in full barrier function of epithelial cellular
sheets.
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1987 Graduated from Kyoto University, Faculty of Science. 1989 Completed
the master course in Biophysics, Graduate School of Science, Kyoto University.
1995 Competed the doctoral course in Life Science, The Graduate University
for Advanced Studies (SOKENDAI). Instructor, Graduate School of Medicine,
Kyoto University. 2001 Associate Professor, Graduate School of Medicine, Kyoto
University. 2006 Professor, Kobe University Graduate School of Medicine. 2014
Professor, NIPS.
Specialty: Cell Biology
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Characterizing the neuronal organization and
synaptic structure of the neocortex

Mapping the micro- and macro-circuitry of the
neocortex

The neocortex is composed of many functionally-
differentiated areas to support the complex activities.
To understand the cortical function, the knowledge
of the internal structure of a functional unit 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 and the connection rules among them have not
been well understood. The aim of our research is to
reveal the structural and functional microcircuits of
the cerebral cortex. Physiological characterization of
cortical neurons, functional local unit structures, and
connectional paths among the subtypes are being
investigated by various techniques. In parallel with
functional classification of GABAergic cells and
pyramidal cells projecting to the other areas,
especially to the basal ganglia, we are investigating
the synaptic transmission properties of each class
and their synaptic connections quantitatively in the
cortex, leadig to establish the fundamental basis for
modeling of the cortical circuitry

*Y. Kubota, N. Shigematsu, F. Karube, A. Sekigawa, S. Kato, N. Yamaguchi,
Y. Hirai, M. Morishima, Y. Kawaguchi, Selective coexpression of multiple
chemical markers defines discrete populations of neocortical GABAergic
neurons. Cereb. Cortex 21, 1803 (2011).

*M. Ushimaru, Y. Ueta, Y. Kawaguchi, Differentiated participation of
thalamocortical subnetworks in slow/spindle waves and desynchronization. J.
Neurosci. 32, 1730 (2012).
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Shared chemical composition of GABA cells in the frontal cortex. AAc,
alpha-actinin-2; CCK, cholecystokinin; CR, calretinin; CRF, corticotropin-
releasing factor; NOS, nitric oxide synthase; NPY neuropeptide Y; PV,
parvalbumin; SOM, somatostatin; SPR, substance P receptor; VIP, vasoactive
intestinal peptide. (Kubota et al., 2011)
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Firing time distribution of 3 cells of different thalamic cell groups (VL, VA/
VM and reticular nuclei) during normalized Down- and Up-state. Note firing
at transition from Down to Up states in VA/VM and reticular nucleus cells.
(Ushimaru et al., 2012)
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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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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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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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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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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
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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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Graduated from The Graduate University for Advanced
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Studies on Plasticity of Higher Function in
Human Brain Using Neuroimaging Techniques

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.

*H. C. Tanabe et al., Front Hum Neurosci 6, 268 (2012).

*D. N. Saito et al., Front Integr Neurosci 4, 127 (2010).

*K. Izuma, D. N. Saito, N. Sadato, J Cogn Neurosci 22, 621 (2010).

*K. Izuma, D. N. Saito, N. Sadato, Neuron 58, 284 (2008).

*N. Sadato, T. Okada, M. Honda, Y. Yonekura, Neuroimage 16, 389 (2002).
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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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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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1993 Graduated from Faculty of Acupuncture and Moxibustion, Meiji University
of Oriental Medicine(MUOM). 2000 Completed the doctoral course in Graduate
School of Acupuncture and Moxibustion, MUOM. 2000 Assistant, MUOM. 2003
Visiting Fellow, NINDS, NIH. 2007 Research Fellow, NINDS, NIH. 2010 Specially
Appointed Assistant Professor, Osaka University. 2014 Associate Professor, NIPS.
Specialty: Magnetic Resonance, Neuroimaging, Neuroscience
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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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2000 Graduated from College of Humanities and Sciences, Nihon University. 2002
Completed the master course in Graduate School of Integrated Basic Sciences,
Nihon University. 2005 Completed the doctoral course in School of Life Science,
The Graduate University for Advanced Studies [SOKENDAI]. 2005 Postdoctoral
Fellow, NIPS, 2007 Postdoctoral Fellow, Northwestern University, 2009
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Specialty: Cognitive Neuroscience
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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

AEEERERRR OEEEFMEIRP

Mg [EiE {£XER

Postdoctoral Fellow: OKAZAKI, Shuntaro, PhD

BESDAFEIFEE, BAFREREIFHREMELR
B2E7, L (I%), RBLREET Bt B%. Big
FEEEVNCUT— a2 —HRARBMEEERT
FRE22FEAAN SN, B WiEEE, OBEHE, FTEIZF
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

AAFMIRERSRMES RE EEF

JSPS Postdoctoral Fellow: SHISHIDO, Emiko, PhD

RRAFAFREZRARMELREZET, F+ EF). H
AEMRESTFMRE, BRENFIARFAARE, —21—
A—IMNILARFZR =TIy IRV —F - YA IV T4 R

MMEEZERET, T2 3F 4 ALY EBARFEMIRESSRIAZES RPD,

B RERZSORMNAA, EWME, #HERE

Graduated from the University of Tokyo Graduate School of Science. 1995 JSPS

Research Fellow and Postdoctoral Fellow in National Institute of Basic Biology.
1999 Research Scientist in State University of New York at Stony Brook. 2011 JSPS
Postdoctoral Fellow in NIPS.

Specialty: Behavioral Intervention, Neurobiology, Child development
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2008 Graduated from School of Psychological Sciences, Health Sciences University
of Hokkaido. 2012 Completed the doctoral course, Graduate School of Life
Sciences, Graduate University for Advanced Studies (SOKENDAI). 2012 Research
Fellow (DC), Japan Society fot the Promotion of Science (JSPS). 2013 Research
Fellow (PD), JSPS. 2014 Research Fellow in NIPS.
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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.
Recently, the laboratory works also on development
of brain machine interfaces as a neuroprosthetics for
subjects after brain/spinal cord injury. In the Division
of Homeostatic Development, Prof. Junichi Nabekura
studies the development of synapses in the central
nervous system and remodeling of neural circuits after
the brain injury, especially focusing on the roles of
glial cells, by using electrophysiological techniques and
imaging with multi-photon microscopes. In the Division
of Reproductive/Endocrine Development, Prof. Yasuhiko
Minokoshi is conducting the researches on neural control
of metabolism, especially focused on the function of the
hypothalamus, to obtain better understanding of the
molecular mechanisms of pathophysiology of obesity and
diabetis mellitus. Division of Adaptation Development,
an adjunct division, had been chaired by Prof. Toshihiko
Yada of Jichi Medical University, whose is a specialist on
the energy and glucose homeostasis, since 2009.
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Division of Behavioral Development
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Division of Endocrinology and Metabolism
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Division of Adaptation Development
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Neural control of hand movements and
functional recovery after brain/spinal cord
injury

Local circuits of the superior colliculus and
neural mechanism of blindsight

Dexterous hand movements which typically
developed in primates, are supposed to be controlled by
the corticospinal tract (CST), which directly connects
with spinal motor neurons. However, such direct
pathway mediates just a small portion of cortical
commands. The CST issues collaterals at many
different levels on their way and indirectly controls the
motoneuronal activity. The function of such “indirect
pathways” is still unclear, but recently we clarified that
the indirect pathway mediated by the propriospinal
neurons (PNs) is responsible for functional recovery of
dexterous finger movements after the injury to the
CST in macaque monkeys. Moreover, we recently
developed a new technique of pathway-selective and
reversible transmission block with viral vectors and
succeed in showing the normal function of PNs in the
control of finger dexterity. In this relation, we are
developing the brain computer interfaces with the
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concept of “artificial neural connection” to enable the
subject with brain/spinal cord injury to control
movements of their own hands and arms.

It is known that some patients with damage to the
primary visual cortex (V1) show deficits in visual
awareness of targets in the impaired visual field but
can make goal directed movements toward the targets
if forced. Such dissociation of visual awareness and
motor control is called “blindsight” and attracted
attention of many scientists. We are studying the neural
mechanism of blindsight using monkeys with unilateral
lesion of V1 by combination of electrophysiology, brain
imaging and psychophysics. We also study the local
circuit of the superior colliculus, which plays a pivotal
role in the control of attention and saccadic eye
movements, especially in the blindsight, mainly by using
rodents adopting the electrophysiology in slice
preparations and Ca**-imaging of neural population with
2-photon laser scanning microscope in vivo.

% Kinoshita et al. (2012) Nature, 487: 235-238
% Yoshida et al. (2012) Curr Biol, 22: 1429-1434.
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Fig. Pathway-selective and reversible transmission blockade with double
infection of viral vectors. A. Injection of HiRet-TRE-eTeNT.GFP into the ventral
horn of C6-Th1 spinal segments and subsequent injection of AAV2-CMV-
rtTAV16 into the intermediate zone of the C3-C5 segments. B. During the
administration of doxycycline (Dox) , rtTAV16 is transcribed and reacts with
TRE and eTeNT.GFP is read out and blocks the synaptic transmission of the
targeted neurons. C. Hand movements of the monkeys during administration
of Dox. 2-3 days after the start of Dox, the precison grip movements were
impaired.
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Sciences.1996 Predoctoral Fellow at NIPS and University of Tokyo. 2003 Obtained
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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.
Specialty: Neuroscience, Information Systems Engineering
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RIPAFEFHE, REAZFEZRAREMETY, EFREL.
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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.
Specialty: Neuroscience
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2003 Graduated from Kobe University, Faculty of Science. 2006 Completed the
master course of Graduated School of Science, Kobe University. 2011, Completed
the doctoral course in Kyoto University Graduated School of Medicine without
dissertation. 2012 Obtained PhD from Kyoto University. 2011 Postdoctoral Fellow,
NIPS.
Specialty: Neurophysiology
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Postdoctoral Fellow: KATO, Kenji, PhD

BREBZBAFETIZNE, RAFREIFHARRMELRE,
REMRRZRAFEMHAMERELRIZETY, BZEBL
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2009 Graduated from Keio University, Faculty of Science and Technology. 2011
Completed the master course in Graduate School of Science and Technology, Keio
University. 2014 Completed the doctor course in Graduate University for Advanced
Studies. 2014 Postdoctoral Fellow, NIPS.
Specialty: Neuroscience
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Remodeling of Neuronal Circuits in Development

and Recovery, and Glial Strategy with in vivo
Imaging

Developmental Switching of Inhibitory Circuits
Widespread remodeling of neuronal circuits takes
place in development and recovery after brain
damage. We succeeded in visualizing the generation
and elimination of synapses in living animals with a
multiphoton microscopy. In a combination with an
advanced imaging, electrophysiology and gene

RELEBFMRR ERESHERERBRREMA

manipulation, we focus on glial contribution to the
remodeling of neuronal circuits, underlying
mechanisms of long range-change in brain function.

We also focus on the plastic change of GABA/
glycine in development, e.g. GABA excitation-inhibition
switch driven by a developmental expression of Cl
transporters, and its functional relevance to circuits’
development. The receptor dynamics associated with
inhibitory transmitter has been investigated with an
advanced single molecule-imaging.

*K. Eto et al., Enhanced GABAergic activity in the mouse primary
somatosensory cortex is insufficient to alleviate chronic pain behavior with
reduced expression of neuronal potassium-chloride cotransporter. J. Neurosci.
32, 6552 (2012)

*H, Wake et al., Microglia: actively surveying and shaping neuronal circuit
structure and function. Trends Neurosci. in press

OTITIEBSF T XEAR 2K F IR IRHMERICES in vivo ERER, 414 10 HE
DI IARMEEBREEFICHNT, 37077 (1) PR (F) OZFTREiT—+h
s (B) ICERRICERL, EARITIVEA LA D—ERETR

in vivo observation of Microglial Surveillance of synapses with 2 photon
excitation microscope. Microglial process (green) contacts on the
presynaptic bouton structures (arros, white) of the axon (red) . Image
was obtained from the real-time observation of the interaction between
microglia and pyamidal neurons in the immature mouse sematosensry
cortex.
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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.
Specialty: Neuroscience
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Associate Professor: WAKE, Hiroaki, MD, PhD

LEETIUAZERIE, EXEL. KEEIIHEHRHR
Visiting Fellow, EBEVFHRFABHEERTER26F48
KVIRE, B HERE, HEEEP
2001 Graduated from Nagoya City University Schoolof Medicine. 2007 Completed
the doctoral course in Medical Sciences, Nagoya City University Postgraduate
School of Medicine.2009 Visiting Fellow, National Institute of Health, 2010
Assistant Professor, National Intitute for Basic Biology. 2014Associate Professor,
NIPS.
Specialty: Neuroscience
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FEARFEPEE, BAMRRERALELREEET, BF
B, EBEFMEFMIEEPMAEREZRT, FR25F18KY
R, B pEEER
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.
Specialty: Neuroscience
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NIPS Research Fellow: ISHIKAWA, Tatsuya

RREBEAFRFHE , MEMRAFRAFGLREZET, B
Ft, EEFHARAFEEHMREZRT, FH26F4AK
YIRE, BN LR
2007 Graduated from Tokyo University of Agriculture, Agriculture. 2013 Completed
the doctoral course in Physiolosical Sciences, The Graduate University for
Advanced Studies [SOKENDAI]. 2013 Postdoctoral Fellow, NIPS. 2014 NIPS reserch
fellow, NIPS.
Specialty: Neuroscience
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Postdoctoral Fellow: MIYAMOTO, Akiko, PhD
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1981 Graduated from Kyushu University, School of Medicine.
2009 Graduated from Tamagawa University, Faculty of Engineering. 2014
Completed the doctoral course in Physiological Sciences, The Graduate University
for Advanced Studies [SOKENDAI].
Specialty: Neuroscience
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Postdoctoral Fellow: KATO, Daisuke, MD, PhD

LEETIUKRFERRE, EFEL, BEREMFHRAER
WHAREERT, FH26F4RKLVIRR, T HRER
=
2002 Graduated from Nagoya City University, School of Medicine. 2013 Completed
the doctoral course in Medical Sciences, Nagoya City University. 2013 Research
Fellow, NIBB. 2014 Research Fellow, NIPS.

Specialty: Neuroscience
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JSPS Postdoctoral Fellow: NAKAHATA, Yoshihisa,
PhD

RREBAFABHERFERE, LAT) Yy IREBARE,
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2006 Graduated from Tokyo International University, School of Human and Social
Sciences. 2008 Graduated from The University of Lethbridge, Faculty of Arts
and Science. 2013 Completed the doctoral course in Physiological Sciences, The
Graduate University for Advanced Studies [SOKENDAI]. 2013 JSPS Postdoctoral
Fellow.
Specialty: Neurophysiology
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(4) ¥E - BREAHNTIEDO A ZE.

Molecular mechanism of the hypothalamic
regulation of whole body energy metabolism

Physiological and pathophysiological roles of
AMPK in whole body metabolism

The animal body has an integrated-regulatory
system for “homeostasis” that maintains a normal,
constantinternal 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. This division
is intensively 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 mtake and glucose and lipid metabolism.

(2) Signaling pathway for metabolic action of leptin and
adipokines.

(3) Physiological and pathophysiological roles of AMPK in
whole body metabolism.

(4) Development of novel assay method for glucose and
lipid metabolism.

REEEBEFHRREHE - WD BREERBHRIEBP

*Y. Minokoshi, et al., Nature 415, 339, 2002
*Y. Minokoshi, et al., Nature 428, 569, 2004.
*T. Shiuchi, et al., Cell Metab 10, 466, 2009.
*C. Toda, et al., Diabetes 58, 2757, 2009.
*C. Toda, et al., Diabetes 62, 2295, 2013.
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Fig.1 Leptin controls body energy metabolism by reciprocally regulating AMP
kinase in the hypothalamus and skeletal muscle.

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

H2 LITFALBBERTEENUT IV a—-RCHEREEA

LT FUS, RRTEBEAEI% (VMH) = 2—2 % L TS IR1% (ARC)POMC —2—
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IWFZR/E (MCR) DiEEEH3, VMH O MCR (318 ig51E#: (BAT), D,
BREHDT IV IA—ZEUAHEARHET D, ZhIZHLT, PVH O MCR 14 BAT DYV
I—ZEUHAHERIRE(EE T Do

Fig.2 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.



Hiw Hl B2

Professor: MINOKOSHI, Yasuhiko, MD, PhD

BRAFEFAE, BEREAFAZREFHEHELBERT,
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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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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: TANG, Lijun, PhD

NVEVERKFZEER , AAZEREFRHE LTHH.
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FHANEENFSRFLRER T, BREL, FR24F4BKYVERR.
B REE, AH - RSB
2001 Graduated from Harbin Medical University. 2001 Assistant Professor in School
of Basic Medical Sciences, Harbin Medical University. 2002 Visiting Scholar in
Faculty of Medical Sciences, Kyushu University. 2005 Withdrew from the doctoral
course in Department of Pathological Medicine, Graduate School of Medical
Sciences, Kyushu University. 2012 Completed the doctoral course in The Graduate
University for Advanced Studies (SOKENDAI). 2012 NIPS Research Fellow, NIPS.
Specialty: Immunology, Endocrinology and metabolism
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NIPS Research Fellow: YOKOTA, Shigefumi, PhD
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2005 Graduated from Course of Biological Science and Technology, Tokai
University. 2007 Graduated from Graduate school of Tokai University School of
Medicine. 2013 Completed the doctoral course in The Graduate University for
Advanced Studies (SOKENDAI). 2013 Postdoctoral Fellow,NIPS. 2014 NIPS Research
Fellow, NIPS.
Specialty: Endocrinology and metabolism
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Resgulation of insulin release
Resgulation of feeding

Regulation of insulin release: 1) Elucidating
regulation of ghrelin expressions and release in
pancreas and stomach, and mechanisms by which
ghrelin inhibits glucose-induced and GLP-1-
potentiated insulin release. 2) Establishing the basis
for treating type 2 diabetes by promoting insulin
release with ghrelin blockade. 3) 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 2)
Elucidating the role of the PVN nesfatin-1 in
circadian feeding rhythm. 3) Interplay of brain and
peripheral organs in regulation of feeding, metabolism
and blood pressure.

*Dezaki K, Yada T. Methods Enzymol 514: 317-331, 2012.

s*Damdindorj B, Dezaki K, Kurashina T, Sone H, Rita R, Kakei M, Yada T. FEBS
Lett 586(16): 2555-2562, 2012.

*Sedbazar U, Maejima Y, Nakata M, Yada T. Biochm Biophys Res Commun
434(3): 434-438, 2013.

*Maejima Y, Shimomura K, Sakuma K, Yang Y, Arai T, Mori M, Yada T.
Neurosci Lett 551:39-42, 2013.

*lwasaki Y, Shimomura K, Kohno D, Dezaki K, Ayush EA, Nakabayashi H,
Kubota N, Kadowaki T, Kakei M, Nakata M, Yada T. PLoS One 8(6): e67198,
2013
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Fig.1 Endogenous ghrelin in islets inhibits and its blockade promotes
glucose-induced and GLP-1-potentiated insulin secretion.
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Fig.2 Regulation of feeding and its circadian ryhthm by nesfatin-1-oxytocin
neural circuit in PVN
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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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Morpho-physiological basis of paracellular
transport in exocrine organs

Murakami’s group estimated the size of

)

paracellular route -, and that the transcellular fluid
secretion is dominant within initial 30 sec of
stimulation, and that the paracellular fluid transport
is more than 60% of whole secretion during sustained
stimulation, using isolated perfused salivary gland @,
This group is now going on confocal microscopic
observation of paracellular transport of fluorescent
dye and electron microscopic observation of tight

junction, to clarify the control of tight junction.

*(DJ Physiol 537:899-906, 2001.
*@Eur J Morphol 40: 241-246, 2002.
*@BAREER 76:43-57, 2014.
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B SFEEY, BROBEEEIRIVF 4G, SHfagx
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. 2007 Ajunct Professor of Nanjing
Medical University. 2012 Visiting Professor of Cagliari University, Italy.2013 IADR
Distinguished Scientist for Salivary Research.
Specialty: Physiology of exocrine glands, Energy metabolism and transport of
electrolyte and water, Paracellular transport
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The roles and mechanisms of membrane traffic

Not only does membrane traffic perform
intracellular cargo logistics, but it also works as the
integration system of cellular signaling in various
physiological aspects including developmental
regulation. Our current research themes include the
roles of membrane traffic in planar cell polarity (PCP)
in developmental morphogenesis.

*R. H. K. Lee et al., XRab40 and XCullin5 form a ubiquitin ligase complex
essential for the noncanonical Wnt pathway. EMBO J. 26, 3592-3606. (2007).

*|. Miwako, A. Yamamoto, T. Kitamura, K. Nagayama, M. Ohashi, Cholesterol
requirement for cation-independent mannose 6-phosphate receptor exit from
multivesicular late endosomes to the Golgi. J. Cell Sci. 114, 1765-1776
(2001).

*M. Ohashi et al., A role for phosphatidylinositol transfer protein in secretory
vesicle formation. Nature 377, 544-547 (1995).
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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.
Specialty: Molecular Cell Biology, Biochemistry, Developmental Biology
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Study on the mechanism of fertilization and egg
activation

Fertilization is a pivotal event that the sperm
enters and activates the egg. In many organisms, it is
extremely important phenomenon that brings a new
generation. However, the physiological molecular
mechanism of fertilization or egg activation is still
unsolved. I have been studied changes in intracellular
Ca®" ([Ca*i) at fertilization using eggs of sea urchin
and mice. I am presently studying the relationships
between [Ca”]i and nitric oxide (NO), zinc (Zn*), or
changes in organelles.

*T. Mohri, M. Sokabe, K. Kyozuka, Dev Biol 322, 251 (2008).
*T. Mohri, S. Yoshida, Biochem Biophys Res Comm 326, 166 (2005).

2 SRS RERFDMBIAR A IS ) LEIRALRY T EMA L DIRRFH Z LRI D T —
F=¥)o 1,3, 5D DIV LZEAE, 2,46 INARUT DEAL, BEFISKHEFD
EA R HF (B) IFEFHBIERITHILI T LR ADSDRRE (7)o
Simultaneous measurements of changes in [Ca?‘]i and mitochondrial
potential (AWn) in pseudocolor. Row 1, 3, 5 and 2, 4, 6 represent changes
in [Ca?]i and changes in AWn, respectively. White arrow indicates sperm
entry point. Numbers in the figure indicate the time (sec) before and after
Ca?* influx induced by sperm.
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Assistant Professor: MOHRI, Tatsuma, PhD

IWAKFZR , @IRKFALREFAREMELRIZE T, KER

(M) FWE, HER, RRIEAFAFRREETFHR

RELRRET, BEEL, A2V T+ —FRERTFURE
HERRFR, RATIKE, AUTHIVZTRET—EARBLEHAREERTFHRS
FABH SR, B MiaLEME, MiEES
1978 Graduated from Yamaguchi University. 1981 Completed a master course
in Physics, Kanazawa University. 1981-1984, Otuska Pharmaceutical Co, Sci Div,
Sales Div. 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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A EOESHIZHMRDIRARIKRTFYE

TEENHRSIIIED 47 1, HEREHEFFIXZ DL BCERAY AR L DR &
IR T2, B, E%RIE % TR % AL § 258 8 ok
S e & 32 7 % S T 4 % 35 Bl Ao Rl D 17 o) R A e Bt 4
fix (AHP) OHIIZ IR OH, BOFECIEC, BihZ AT
LIEE AL DAZD AHP OFFi i v E{ks, 02
FEEN RO AHP ORI, SES AL L DS &
RRHEOLITRY LR TALIEHE CRS, Thbb , E#%O
TEE D AHP ORI, SESHEHIRL O A
WFT5, Fxld, ZOBLRQEMEMA R ICEIOT, E%EH)
YOTEE #RIEO 3 L E B it D AHP (2B 5-45
S F B FR DRI LT3,
Target-dependence of motoneuronal properties
in postnatal rodents

The molecular basis of target-dependent
differentiation of postnatal motoneurons is a
fascinating field of study. It is well known that
developmental change in the electrical properties of
motoneurons is dependent on the connections of the
neurons with the target muscle fibers. For instance,
the durations of after-hyperpolarization (AHP)
following the action potentials recorded from
motoneurons innervating the fast and slow muscles
fibers are uniformly short in the neonates. The AHP
duration lengthens with age in slow motoneurons, but
remains steady in fast motoneurons over time. The
duration in slow motoneurons is shorten by axotomy
and recovers to normal when the regenerated axons
contact with the target muscle fibers. To understand
this target-dependence of electrical properties of
postnatal motoneurons, I research molecular
heterogeneity between motoneurons that innervate
fast and slow muscle fibers in rodents.
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Assistant Professor: KASHIHARA, Yasuhiro, PhD

BILAEXEZEE , WINKFREREFHRBHELREE
T, BREt, B 58 FET7 BHSERE. BN HiEEMF
1976 Graduated from Toyama University, Faculty of Science.
1983 Completed the doctoral course in Science, Kyushu University. 1983 Assistant
Professor, NIPS.
Specialty: Neurobiology

BRI %

67






7t

h

Research Centers
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Center for Genetic Analysis of Behavior
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Center for Multidisciplinary Brain Research
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Supportive Center for Brain Research
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Center for Communication Networks
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Section of Health and Safety Management
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Center for Genetic Analysis of Behavior

PIE Outline

> 2—K (H#F) (Director)
g ik —@

Professor: IKENAKA, Kazuhiro, PhD

BEFRRZELSvE - =UR, bLAGAN ZBREE
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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.

BETUEHMENE -
Section of Mammalian Transgenesis

R 0
Section of Metabolic Physiology
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Section of Behavior Patterns
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BEFREHMERE Section of Mammalian Transgenesis

KERNHVMICHE T HIERITERHLESVICEREFRE
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MR DR OHEA, 7/ AERP T R FE S o/ NI FEBR
FL L T=oAERRACE KLT0A, EQIREH - #ifRICE
VT, BELEEFT -2y MO TEHINTEY, 2
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ez H i THARE ] GRS ohTOEH, Zh
FTUZHEZ LN D LR L ERERTHLIHZEZ2DEDD
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TEWAEGTHY, [BAEERR] ¥ RIBABEE O VvEIY
LTS HETETZHanAILYIfF 3G, TXRGE, Sv
Zaetkrrtlila e FIFH § 2L THE DB R T HRE 2 B L /- 8)
Wy (7vr27oh KO) bIEHSN TS, ZhROUEEC T
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AR T REFIEELE T, =7ARLNISy D F KR
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Development of Advanced Reproductive /
Transgenic Technologies in Laboratory Animals

We have focused on the reproductive
biotechnology to understand gamete interactions
during fertilization and the development of novel
methodology to produce transgenic animals. Among
them, we have a special interest in the increasing
demand for production of gene-targeted (KO: knock-
out) rats because use of rats rather than mice is
advantageous in aspects of microsurgery and
mapping of brain functions. Generation of functional
organs with a 3D structure using transgenic/KO rat
individuals will offer model system and open a new
window for regenerative medicine in humans.
Recently, embryonic stem (ES) cell lines and induced
pluripotent stem (iPS) cell lines have been established
in rats, and they will contribute to the progress of
research regarding not only the brain function but
also the regenerative medicine. At present, we
devote all our skills (e.g., in vitro fertilization,
intracytoplasmic sperm injection; ICS], establishment
of ES/iPS cell lines) to explore the possibility of
producing KO rats, and also provide collaborative

services to produce conventional and conditional KO
mice, and transgenic mice and rats by pronuclear
DNA microinjection or ICSI-mediated DNA transfer.
Our recent attempts at establishing the ES cell lines
and the iPS cell lines in the rat were successful and
expanded to the generation of gene-modified rat
individuals. Somatic cell nuclear transplantation in
the rat is still one of the challenging subjects in our
laboratory.

*M. Hirabayashi, S. Hochi, Reprod. Med. Biol.10: 231 (2011).
*M. Hirabayashi et al., Mol. Reprod. Dev. 79, 402 (2012).
*M. Hirabayashi et al., Transgenic Res. 22, 411 (2013).

*M. Hirabayashi et al., Stem Cell Dev. 23, 107 (2014).

*M. Hirabayashi et al., J Reprod Dev. 60, 78 (2014).

F1. FEMsMRAOHREEFEA LN EFES>TERLZFATTYMNATF
IL7MERL—Ya ikl &> T Kusabira-orange(huK0) i&{=F %5 v ES #lllZ
NBATRE, ALV EOEKXEZTIIO—HFHEIETS (A). rESBN2i-4/
huKO #f2% Crlj:WI R DRI I/A12 2 172a>$3ZE TR
14.5 HEXAZ 7y NA1F (B)s

Fig. 1 Introduction of foreign gene into rat ES cells and chimeric fetus
derived from gene-modified ES cells.

Rat ES cell colonies were electroporated with humanized Kusabira-
orange gene. Bright field and fluorescent image (A). A chimeric rat fetus
at e14.5, derived from microinjection of the rESBN2i-4/huKO cells into
Crlj:WI blastocysts (B).
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Associate Professor: HIRABAYASHI, Masumi, PhD

LEEREFHERY (R BHRRBEERSY) FEFEE B
FiEt, SMALEGARTENRFZHARAMAES, FF) 71
IRZa—TY/O0V-MEREEEMFMREEZR, £BF
HRFESBBIRERT, Fl14F4BDSRM. T REREMZF
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.
Specialty: Laboratory Animal Science
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Project Associate Professor (Grant Project) :
TARUSAWA, Etsuko, PhD

HRAEMBRERAFEDRAERZ, B2, NIPS U —

FI7IO—%ERT, FR24F4ADSRB. T HiEREE
2006 Graduated from School of Life Science, the Graduate University for Advanced
Studies. 2006 NIPS Research Fellow, NIPS. 2012 Project Assistant Professor, NIPS.
Specialty: Neuroanatomy
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SIPARITE Section of Metabolic Physiology

YA ZYhDin vivollH T 5 iR IES) R U 7R
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U/l
3) 75y RUANEZ v HEDON R S 72 R LI
AR B LB AL R M R O Tl ISR B DA A—
4) HHATE T2 02888, AV —{HEOFHH
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LTI 23D A SR BHMA LTz, MIH, =V AR LI R
LR Za Wl
In vivo analysis of neuronal and metabolic
activity in mice and rats

This section analyzes the in vivo neuronal and
metabolic activity in mice and rats which wre
modified their related 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 fl avin or hemoglobin.

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

5) Body temperature, heart rate and blood
pressure in free-moving animals.
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Professor: MINOKOSHI, Yasuhiko, MD, PhD

BREAFEFHE, EREAFAFZREFHREIBRELT,
EFEt, RMAZEZRENF, #if, BEEE, /\—/\—FKZFE
EEER Lecturer Z R CFAR 1 5E 11BN SIRM.
B AH - AR
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: SUZUKI, Yoshiro, PhD

RRIEAFEMETFMEMMGRY, RRIEAFKE

FraEmB TRMRRHELREE T, Bt BF). BRZFiiR

BB E, EEXFZEFREBIREHF, KE/ \—
N—RFRFELHES, ARZMIRERBAFHHARE (RA RNV KRE) ZHET,
T2 2E2 AL SHRE, T S FHREES
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, NIPS (Okazaki Institute for Integrative Bioscience).
Specialty: Molecular and Cellular Physiology
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Comprehensive Behavioral Analysis of
genetically engenieerd mice

Investigation of endophenotypes in psychiatric
disorders

Since 99% of mouse genes have homologous in
humans, a large-scale project that is aimed to
encompass knockouts of every gene in mice is in
progress. Approximately 80% of all genes are
expressed in brain and, to investigate their function
in individual organisms, we should investigate their
functions in the brain. We can identify the genes that
have significant impact on the brain functions
efficiently by examining the final output level of gene
function in the brain, that is, behavior. The influence
of a given gene on a specific behavior can be
determined by conducting behavioral analysis of
mutant mice lacking that gene. The test
comprehensive behavioral battery covers sensori-
motor functions, emotion, learning and memory,
attention and so on. So far, we obtained behavioral
data from 70 strains, 3759 mice. In those mice strains,
we found some models of psychiatric disorders.

*Shoji et al., Contextual and cued fear conditioning test using a video analyzing
system in mice., J Vis Exp. 2014

*Takao et al., Deficiency of Schnurri-2, an MHC Enhancer Binding Protein,
Induces Mild Chronic Inflammation in the Brain and Confers Molecular,
Neuronal, and Behavioral Phenotypes Related to Schizophrenia.,
Neuropsychopharmacology. 2013

*Matsuo et al., Behavioral profiles of three C57BL/6 substrains. Front Behav
Neurosci. 2010

Comprehensive behavioral test battery
for genetically-engineered mice

Sensorimotor Functions

Locomotor Activity

Social Behavior

Anxiety-like
Behavior

Learning & Memory

Depression-like Behavior

X1 MBEHITEI T AN Sy TU—ICEENDITEETEE
Figure 1. Apparatus for behavioral analysis of mice.

Behavioral profiles of 162 strains
of genetically-engineered mice

Each column represents each strain

Body weight
Rectal temperature
Girip strength
Anxiety-like behavior
Activity

gcial interaction

novel environment,
ﬁ‘ocial in()erac!ion

omecage.
Motor coordination
Gait
Pain sensitivity
Acoustic startle/PPI
Latent inhibition
Depression-like behavior
Working memory
Reference memory
Seizure

H2 BIEFUREYIADTEHEL, SHMEEFREIIADER, &7
TEHTIV R T, BEIIADITEN AL MA—IVICEENTHEIL TONIST,
WAL TONIERRTRRL TS,

Figure 2. Heat map showing behavioral phenotypes of genetically
engineered mice. Each column represents the strain of genetically-
engineered mice that has been analyzed. Each row represents a category
of behavior assessed by comprehensive behavior test battery. Colors
represent an increase (red) or decrease (green) in a comparison between
the wild-type and mutant strains.
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Adjunct Professor: MIYAKAWA, Tsuyoshi, PhD

RRAFXFHMOEERZE, RAFALRAXHFHERME
TREOEZERET, AAFAERAXHESRAREL
RIET, L (DEBF). RKEEIBHEERZEH (NIMH),
NYE—EIVKRE, IYFi—tyvVIRKY, REAFZEZARRBBIEERT,
RE, BARBEEXFRSERFHEMREE, F19FIANSREZEHE.
B REBROES , HERE
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.
Specialty: Experimental psychology, Neuroscience
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Project Associate Professor: TAKAO, Keizo, PhD

RRAZEXFEOEFRE, REBEAFKERERZHAERE
TREBMEFRFERET, ARFZAZRERZAERREL
REARIEERERE, 1 (BRY) . XKEIXYFai—tv
VIRKE, BCEWER REAZEFZHRMSTF BHRHRBEERFZHESER
FMRFAENE, RBAZEMRFZRF v UT/INAEMILIZ Y MEMEZRET, Fl22
F4RH SR, TN : [TEIEERF
1998 Graduated from the University of Tokyo, Department of Psychology. 2003
Completed a doctoral course in intelligence science and technology, Kyoto
University, 2006 PhD from Kyoto University. 2001 Visiting Scholar MIT, 2003
Special Postdoctoral Researcher RIKEN, 2005 Assistant Professor, Kyoto University
Graduate School of Medicine. 2007 Assistant Professor, Fujita Health University.
2009 Lecturer Kyoto University, 2010 Project Associate Professor NIPS.
Specialty: Behavioral neuroscience
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Center for Multidisciplinary Brain Research

PIEE Outline

2 —K (H#E) (Director)
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Professor: ISA, Tadashi, MD, PhD
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This center takes on a key part in the
organization of a network of scientists from
various specialty areas in Japan to facilitate
interaction among multidisciplinary research
fields.
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Project Professor: YOSHIDA, Akira, PhD

KIRAFIERFERZE, AAFRELHRRMET, BEE L, ()

ZEFEDRZMRMFIHARE, PREAFABLE

MRLVE2—BF RBAFAZREEEZRSTRE
g, (b)) BRERMREBEBMERRERL 2T 10287, FH20%E8
B SEBRLITHEMRIZ L 2 — FEHE. FR23EHNSBRARE
RREET D TR 2 —FEHR (HE) | T2 5EH SEEMMFER I8
IS AR, BN S FHEEMS
1986 Graduated from Faculty of Science, Osaka University. 1991 Graduated
from the doctoral course at Osaka University, PhD. 1991 Postdoctoral Fellow,
Mitsubishi Kagaku Institute of Life sciences. 1993 Assistant Professor, Advance
Research Center for Human Sciences, Waseda University. 1997 Associate
Professor, Nagasaki University Graduate School of Biomedical Sciences. 2004
Fellow, Center for Research and Development Strategy, Japan Science and
Technology Agency. 2008 Project Professor, NIPS.2013 Project Professor,
Research Enhancement Strategy Office, NIPS.
Specialty: Molecular Neurobiology

[ARE TR >
Section of Brain Science Exploration and Training

RIS RMARARE .
Section of Hierarchical Brain Information

HROERRRARE %0
Section of Social Behavioral Neuroscience

MRl P T T W B M e = 81
Research Strategy for Brain Sciences Office

ADEBTRE (ZRWABFY) o

Section of Visiting Collaborative Research Project
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RFl 2RI BAFRIIZE=E Section of Brain Science Exploration and Training
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It is an urgent task to establish neuroscience
educational/training scheme for young researchers in
Japan, in order to remain competitive with western
countries in brain science. In this section, we explore
future directions of brain science and design and run

multidisciplinary neuroscience training courses.
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Professor: IKENAKA, Kazuhiro, PhD

ARAFEZEZE, RAFZREBAHRRHEY, BFEL, K
[RAFEQEMEMBF, BBREZRET FH4FE11ADLS
SR, X SFHEENE
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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Professor: YAMAMORI, Tetsuo, PhD

FREAFEFIE, RPAZBITIBLHRRET, BFEL,

JOSFKFEMEE, HUT7HIVZT7IRKFHEE, BLF

ROV TA7HREZRT, BEREMFMEMERE, T
M2 0FABRDSHE. B : 3 FEMZF
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

SRAHFARBZHELY 7 — HBZHRIREARE

za%E W A

Adjunct Professor: KOBAYASHI, Kazuto, PhD

LHEAFZEFHMRARMELHREEY, EFXEL, B¥E+. A
AFMRERSHARE, BHEAFEFIEF, BHERRE
BEARFEFIRSERZHRMBTF, RARMHERS =R
FHBZRMAZRAZECTFHEEMR L 2— BB EER T BERIUIERKE
EFEMBERIFREMEAEIR. TH20F8ANSEEMEEHIR.
B HTFHEENS
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: SAKURA, Osamu, PhD

HRAZXFMOBENZE, RPAFZAFRBAHRTAEL
RIZET, BEEL, S (REMRIEMERN, BEEIIAF
BEFE, 75TV IRPERERARERT, BE, &
RAFAFRERFRAE. T2 0FE8AL SEEMEESHIE,
BN BFEER, EEmF
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: TAKADA, Masahiko, DDS, PhD

LRERFEFME, EFEL, REAFAFZREZHRRE
BREWASE, HF4- b0V MREEFEMES, KETR—
RFEEFEEHIE, REAFEFIEN, RREBHEFRFR
EMEMBISEMREZRT, FH21F4ALVREAFZEREMEMEE. T
20FE AN CEBMEEHIR. B | HiZMRELZE
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: NISHIDA, Shin'ya, PhD

RBAFEXFEE, RRFERET XFEL, ATRREERE
BT ZE EE R CEMAFEICNTTICAM, ]/E, O
21—V aVRRPEBRMAMERARE. TR18ELS
RRIERFAZEERE, FTR20E8ANSEEREEHRE.
B REOENESY
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
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Adjunct Professor: MIYATA, Takaki, MD, PhD

EBHERKFEZHZ, RAFREMIRGRY, EFEL
BHMRES A 7 ATV A > 2—RERE - BEIFES,
RAERMEBHZHES, BAZMREBNASFIHAEE CK
EaOSRFK), KIRAFEFEENF, BEHMMEFHREMER L 2—HREZRTE
M1 6E1BNSREERAFEZRAE., Fi20E8BNSEEREEHRE.
B HERE
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: MOCHIZUKI, Hideki, MD, PhD

JEREAFEFIE , ERBL, BANHFRERABERE, #HiL
HRFREDES  RREHEAAREHE, IERERZM
IEAFRIBITFE, KE NIH, NINDS Visiting associate, [BEXRE A
Bt iRORLBN T | 586 , BRI , 2009 FALERFMEARSE #2011 FEAMRK
FAFZREFZARRGREANZHE, F24E8/HSEBMESRIE.
B BRERWEY, BEFaR
1985 Graduate from Juntendo University School of Medicine, Received M.D. 1995
Received Ph.D. (Dr. of Medical Science), 1988 Resident in Neurology, Department
of Neurology, Tokyo Metropolitan Neurological Hospital, 1996 Visiting Associate,
Developmental & Metabolic Neurology Branch, NINDS, NIH, Bethesda MD, 1998
Assistant Professor, 2005 Associate Professor, Department of Neurology, Juntendo
University School of Medicine, Tokyo, 2009 Professor & Chair, Department of
Neurology, Kitasato University, Kanagawa, 2011Professor & Chair, Department
of Neurology, Osaka University Graduate School of Medicine, 2012 Adjunct
Professor, NIPS.
Specialty: Clinical Neurology, Gene Therapy

zaasr DRIl SF

Adjunct Associate Professor:
KOBAYAKAWA, Reiko, PhD

RRAFIFEE, AZREZRMRRMEY, BXE L, B

KRERELAES , RPRIMIRE#E , SEDNTEERREE
BT, T2 1FEAB LY REEMEEAKIR A A 51 T AR e R EPIE
. TR24FE8ANSEBMEEALE., B MRS
1995 Graduated from the University of Tokyo Faculty of Engineering. 2000
PhD.(Science), Graduate School of Science, Department of Biophysics and
Biochemistry, the Univ. of Tokyo. 2000 Postdctoral fellow, Grad. School of Science,
the Univ. of Tokyo. 2007 PRESTO researcher, JST. 2009 Head, Dept. of Functional
Neuroscience, Osaka Bioscience Institute. 2012 Adjunct Associate Professor, NIPS.
Specialty: Neuroscience
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RTEEREARFAZERFE=E Section of Hierarchical Brain Information

oy f-, e, [alEs, kAL, (i, RMLEZRRECIH D0
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L E DA T4y B H HE L1 SERE IR S 2 HEEE 3 5.

To understand the hierarchical system of the
brain, integrating approach at levels from genes and
molecules to the brain and whole organisms are
required. In order to perform the research, it is
important to develop the visualization and analysis
technologies of their temporal-spatial structure and
functions. We collaborate with multidisciplinary
research fields such as molecular, cellular and system
neurosciences, information technology, measurement
and control engineering, and material science.

B (D fRE IE

Professor: ISA, Tadashi, MD, PhD

RRAZEFEZ, BEFRMARMEY, EREL, AUI—
TVEERAITRIVARFEEREMERR, RRAFEFEHF, B
BAFEFEMEEIRZ R TEM8E 1AL SEERHIE.
B MiEEER
1985 Graduated from University of Tokyo, Faculty of Medicine. 1989 Completed
the doctoral course in Science in University of Tokyo. 1988 Visiting scientist in
Goteborg University. 1989 Research Associate in University of Tokyo. 1993 Lecturer
in Gunma University, School of Medicine. 1996 Professor, NIPS.
Specialty: Neurophysiology

B e ME F—

Professor: NABEKURA, Junichi, MD, PhD

NINKZEFEZE, EFBLE, RIEKFEFRMEF, HEX
FEFIMENHEE, NINKZEZHRRHERZRET, Fl15
F1BHSEEMAEE. B iEEEY, REEER
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.
Specialty: Neuroscience

EE8HE KK H—

Adjunct Professor: OHKI, Kenichi, MD, PhD

RRAZEFHEFRZE, RRAFAFZREFRAERMET,
EFtELT, ARFEHF, /\—/\—FAZEFHRY—F 70—,
AVANS 2% T, Tk 22 EHOSNINKEREBREZH
RIRHIE, T HERZE
1996 Graduated from University of Tokyo, School of Medicine. 2000 Completed
the doctral course in Physiology, University of Tokyo. 2000 Assistant Professor,
Department of Physiology, University of Tokyo. 2002 Resarch Fellow, Department
of Neurobiology, Harvard Medical School. 2008 Instructor, Department of
Neurobiology, Harvard Medical School. 2010 Professor, Department of Molecular
Physiology, Graduate School of Medical Sciences, Kyushu University.
Specialty: Neuroscience
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Adjunct Professor: KAWATO, Mitsuo, PhD

RRAFEPHE, ARAXZFAERERIFHEMET, T

PiEt, FAREF, 0, ATRBREEEIEMEREEME

B%RT, Fa15%E(CATR MIBEMARFATR, FR164
ATR 70—, Fp2 26 WEREEHREMENR. B HERHHERZ
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

w80z WE HAE

Adjunct Professor: DOYA, Kenji, PhD

RRAZIFEE, RARFRET, FL (TF). UCSD £

FREEMIE, Salk Institute BFZER, ATR AREHRBEH

RFAEMEHZERE, JSTERATOJIIAT AV = ML —T =5 —,
JST CREST Th =815 | BRRMAKRE, ATRBIERBFHRAEREZR TCEMR16EL
BRI A F AR RITH MRS E I Y MURIRE, TR23F, 8
EBICE)PRENMBHERMAZRAZZEHEAEIZV F B FH20
F11ALPSEEMTESEER. T SHEAERSE
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, 2011 Professor, OIST. 2008
Adjunct Professor, NIPS.
Specialty: Computational Neuroscience

xE¥E H BE

Adjunct Professor: MORI, Ikue, PhD

BEDKLZFARFEFEHE Washington University EHEF

RAFEBRAET , PhD, ANKFEBFEBTF , TEDFFHZE 2158

REZEL] PRE, BEEAFAFREFZHRRBEE , B
#% CREST TSV RTL) ARARE. B EEmF
1980 Graduated from Ochanomizu University, Faculty of Science. 1988 Completed
the doctoral course in Biology and Biomedical Sciences in Washington University.
1989 Assistant Professor in Kyushu University. 1998 Associate Professor in Nagoya
University. 2004 Professor in Nagoya University. 2012 Adjunct Professor, NIPS.
Specialty: Neuroscience

xaxE WH %

Adjunct Professor: YOKOI, Hiroshi, PhD

LBEARITZEZE, BAZRIZHREMETY, TFEL,

FI2BEBEKRAT, BEEEE T ERIMRERMER

BEMEH 2K IBERZAFZRIZMERBEE, ERA
FRERTERARBEIR GUEHE) 2T FR21FLYEEEKFEHNE
HWHTERER, TR20F8ANSEEMEEHR. EX BEIR
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 Associate Professor:
OHNO, Nobuhiko, MD, PhD

RRAFEFREZ, IIHAFREZREZFTEZREHEIET.
EFEL, BABE, #EH KBTIy @
THMREERT, FM2AFELVLBKRFHERE, FH25F48DS4BMEEHE
%, B MY, MREME. 2FHEEWERS
2001 Graduated from Faculty of Medicine, University of Tokyo. 2006 Completed
the doctoral course in Interdisciplinary Graduate School of Medicine and
Engineering, University of Yamanashi. 2006 Assistant Professor, Department of
Anatomy and Molecular Histology, University of Yamanashi. 2008 Postdoctoral
fellow, Cleveland Clinic. 2012 Associate Professor, Department of Anatomy and
Molecular Histology, University of Yamanashi. 2013 Adjunct Associate Professor,
NIPS.
Specialty: Histology, Cell Biology, Cellular and Molecular Neuroscienc
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SRR IABIRE Section of Social Behavioral Neuroscience

A - A PEEROR IR F LB R ELT, # 2k
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We aim to promote collaborative research in an
interdisciplinary research setting. Our research
laboratory is dedicated to understanding the brain
functions related to social behavior from the
perspective of multiple disciplines including the
humanities, social science, psychiatry, and
neuroscience. In particular, we investigate the
underlying mechanisms and development processes
responsible for value judgment and communication.
To this end, we create analysis techniques in humans
as well as develop animal models.

g (HD) MR HEEZ

Professor: KOMATSU, Hidehiko, PhD

BEAFEFE, KRAZAFRERTEHERHELRE
&7, ITFEL, ShsTKFEFEETF, RHEM KENHZE
BMIRE, BFRMHWEMEMEERREEZR CER6ETO
B o#HE (HE), FR7EARNSHE, BX : HiEEES
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.
Specialty: Neurophysiology

BiE (BHD) ERE FRSA

Professor: SADATO, Norihiro, MD, PhD

RBAFEFEE, RBAFRETY, EFEL KENHES
MR8, BHERAERIXIVF—EZME L 2—HEEM, B
HEEFTERIE1ALSRE, F : ERER, #ERZE
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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Adjunct Professor: OZAKI, Norio, MD, PhD

PEERFEFHER  ERFLES (BHEXE). KE -

ILAERMREEBZEAT (NIMH)Visiting fellow, BEFRRBEIE R FE

FHBEHEZHREREN, BFEREFEAFEFBEREFH
FHRERTERN 13 FOORLBAFAFREZRARRBHERDE - REFE
LOORFDHFHR, TH24F8ALNSEEMEFEHER. EW  FHES
1982 Graduated from Nagoya University School of Medicine. 1990 Awarded
the Degree of Medical Science at  Nagoya University School of Medicine. 1990
Visiting Fellow, Clinical Psychobiology Branch, National Institute of Mental
Health. 1995 Assistant Professor, at department of Psychiatry, Fujita Health
University School of Medicine. 1998 Professor and Chairman, at department
of Psychiatry, Fujita Health University School of Medicine. 2003 Professor and
Chairman, at department of Psychiatry, Nagoya University Graduate School of
Medicine.
Specialty: Psychiatry

zaxE BH HB=E

Adjunct Professor: SAKAI, Kuniyoshi, PhD

RRAFEFMEFIRZE, BFEE, RRAFEZRE

—HBEHEHF, NN\ FRFEFBUY—FT7I0—,

RYF1—tvVIRKFRERRE, RRAFAFRMEX
{LFRRRBIBNEIE - BB LR TER 24 FEARDSEMBEREIER. TR20E8AD
SHEEMESEHRE. TR24F4BHSAREHE. B . SERAIE
1987 Graduated from The University of Tokyo, Department of 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. 2012
Professor, Department of Basic Science, The University of Tokyo. 2008 Adjunct
Associate Professor, NIPS.
Specialty: Neuroscience of Language, Human Brain Imaging
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Adjunct Professor: TOMODA, Akemi, MD, PhD

RAXFEFEE, EFEL. BAKRFEFINRREFTH

ZBF NN\ FPAFEFHREEHE, BAKFRFRES

RERRBAERREECTER23FEANSHRE, FM24E
SANCAEMESHE., B NARER, MSUHIMEE
1987 Graduated from Kumamoto University School of Medicine. 1992 Assistant
Professor, Department of Child Development, Kumamoto. University. 2003-05
Visiting Assistant Professor,Department of Psychiatry,Harvard Medical School,
Boston, MA. 2006 Associate Professor,Department of Child Developmental
Sociology, Faculty of Life Sciences, Kumamoto University. 2011 Professor, Research
Center for Child Mental Development, University of Fukui & Department of Child
Development, United Graduate School of Child Development, Osaka University,
Kanazawa University, Hamamatsu University School of Medicine, Chiba University
and University of Fukui.
Specialty: Child Development, Neuroscience of Sociology



RPILIAE B HEEESE Research Strategy for Brain Sciences Office
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In this office, we have run “The Strategic Research
Program for Brain Sciences (SRPBS) by the Ministry
of Education, Culture, Sports, Science and Technology
of Japan” Office. The SRPBS Office undertakes to
promote its program management support and public
relations.

s ful H<H

Project Associate Professor:
MARUYAMA, Megumi, PhD

KRAKZEREE, KRAFAZREFZHAERHELREET,

FEEFLHREFR, B1 (B¥). BRAFEZMF, ERE
WMFHRAMERS, EBRFMERPSESNRE R TER25FE4ANSRE, BN &
BEER, RBEES
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. 2013 Project Associate Professor, NIPS.
Specialty: Neurophysiology, Environmental Physiology

IBH KiE ITE

Project Assistant Professor: OSHIO, Ritz, PhD

HREBMAZLEMHZNEE, LEERAFAEREFRMRE
BHELRIREY, ARLRERT, BL (BEF) . REAFEX
FRRIERFARR-ARE, BEBAFTAITVRIZ225—
VIAVHEE - A IVADAZI 12— 2 —FERTER23FE5AD SR,
BN SRR, WHEEER
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

BErfe AR FIE

Project Postdoctoral Fellow: MOTOKI, Kazumi, PhD

BIIARIENE, FUWERERAZEFRMAERMELRE
&7, BILXFEFRAREHELHRREET, B (EF). BHA
ERGEAatt, EIEE - HREEMELVZ-HRE &
RERSENAFIBEZETER 2 SEIBHL SR, T : MERF
2001 Graduated from Toyama University, Faculty of Engineering. 2001 Meiji
Yakuhin Co. Ltd.. 2009 Obtained PhD from University of Toyama. 2009 Research
fellow, National Center of Neurology and Psychiatry (NCNP). 2012 Project Assistant
Professor, Tokyo Medical and Dental University.
Specialty: Neuroscience
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mEEEMARE (FEEMZEEBM) Section of Visiting Collaborative Research Project
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Section for Visiting Collaborative Research Project
has been established in the Institute for Physiological
Sciences to promote Brain Science in Japan.
Researchers in universities or institutes are expected
to visit this section during their sabbatical and
explore future directions in brain science. We are
now accepting application for visiting professors and
associate professors.
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Supportive Center for Brain Research

2 —K (E) (Director)
g AR &

Professor: KUBO, Yoshihiro, MD, PhD

PIE Outline
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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 was initially comprised of six sections: Section of Brain
Structure Information, Brain Function Information, Multiphoton
Neuroimaging, Electron Microscopy, Instrument Design, and Ine
Marine Laboratory. The latter three sections were combined
with this center in 2008. In 2010, Ine Marine Laboratory has
been closed. In 2012 two new sections opened: Section of Viral
Vector Development and Section of Primate Model Development.
The former section will distribute developed viral vectors to
researchers and the latter will distribute Japanese Macaques to
researchers.

Brain research is one of the hottest scientific topics worldwide,
of course including Japan, and recent progress in the brain
research has been very impressive 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. This center plays a central role in the neuroscientist
network in Japan to facilitate interaction among multidisciplinary
research fields.
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o EETSERARITZE Section of Brain Structure Information
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Ultrastructural analysis of cells by high voltage
electron microscopy

High-resolution structural analysis of
biomolecules by phase-contrast electron
cryomicroscopy

Our research goal is to reveal the relatonship
between biological functions and the structures. For
this purpose, we use differnet types of electron
microscopes. One is the high voltage electron
microscope (HVEM) for biologcal research (H-1250M:
1MYV), which equips with a digital camera. The other
is the phase-plate electron cryomicropscope with
energy filter (JEM-2200FS: 200kV), which is used for
high resolution structural analyses of non-stained
biological samples. By using these microscopes, we
visualise biological fine structures from molecules to
cells. Recent studies are shown in the figures.

*Y. Wu et al., J. Physics D 46, 494008 (2013)

*K. Kumoi et al., PLoS ONE 8(3), 60294 (2013).

*T. Oti et al., Histochem. cell biol.138, 693 (2012).
*G. S. Hansman et al., J. Virol, 86, 3635 (2012).

*K. Murata, et al., J. Electron Microsc. 59, 215 (2010).
*X. Liu et al., Nat. Struct. Mol. Biol. 17, 830 (2010).
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[Flg. 1 1M High-voltage electron microscope (HVEM) for biological
research: H-1250M (left) and 200kV Phase-contrast cryo electron
microscope with energy filter: JEM2200FS (right).
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Flg. 2 Image of dendrite spines in mouse cerebellum Purkinje cell
visualized by 1MV HVEM (a) and the 3D reconstruction by electron
tomography (b). Subunit structures of Dihydropyridine Receptor (DHPR:
L-type voltage-gated Ca2+ channel) were revealed by single particle
electron microscopy (C).
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Associate Professor: MURATA, Kazuyoshi, PhD

RERZEMEEFRE, RARLREMERZHEREL
RMET, Bt (BF), WTFEREE M) EEHERM=T
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FAVARS VAR TER21E1 28D 55,
W BEFERRY, EFRIBEENF
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 Professor, NIPS.
Specialty: Electron Microscopy

=
e BE BEF
Postdoctoral Fellow: MIYAZAKI, Naoyuki, PhD

ARAFEZEZE, FAAFRELREET, FL (B, #
OYYRAAMBRELHRERES, ARAFEEDEHRFEPAIFEIH
REZRTER24FEABN SR, B BiEENF
2000 Graduated from Osaka University, School of Science. 2005 Completed the
doctoral course in Graduate School of Science, Osaka University. 2005 Post-doctral
Fellow, Karolinska Institute. 2007 Post-doctral Fellow, Institute for Protein Reserch.
2012 Post-doctral Fellow, NIPS. Specialty: Structural Biology



FAHERETEEREFITZE Section of Brain Function Information
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Analysis of cortical activities

In order to investigate the brain mechanism
underlying our mental ability such as cognition,
voluntary control of movement, thinking and will, it is
essential to experiment on the human brain. Non-
invasive techniques for brain measurement are
certainly useful for this purpose. However, they are still
insufficient in the quality of information to analyze
detailed neural activities. To overcome the limitation,
researches on the brain are carried out here in both the
human and monkey subjects using various techniques
including direct recording of cortical field potentials,
magnetoencephalography, and positron emission

1 FECERICERTIMEE, LN—%28HL IV ESIREEETIVIC
FEIED, [&50] DERDOKS FUTLAE 3#EIC [EA] DERDKH =IT
T2, [&O0] PREDFEE [EA] TLN—EEHTEEIUDNHBD, [£50]
PHREDZEELN—ZBDLTHIEIVDPEN, IEDE, HILEIESUVDES
REDHEIETTERTILIC43, [I5UEY] OBZEE [IISUEL] OF
BDKEZE 71— IVNEBRADE KA DEENELERICLE, [1Z50F)]
& [IZ50EL] Tt 4-7 Hz DRGEEI DO HBOR AN RES,

Figure 1 Cortical activities related to attentional functions. The monkey
was engaged in a forewarned go/no-go reaction time task. When the
warning signal was presented in green (go), the movement was rewarded.
In contrast, it was not rewarded when the warning was presented in red
(no-go). Time-frequency analysis of cortical field potential was displayed
separately for go and no-go trials. Cortical field potentials in theta
frequency (4-7 Hz) showed characteristic changes between go and no-go.

tomography. The figures show an example study that
identified electrical activities related to attentional
functions in the prefrontal cortex of the monkey.

2 17547 Hz DR EHMELZHD (A)e COREENILEERERD
EEERMLTWEEEZOND, ZOLIRRIEEN RHR CEAGBARICIZRNY—
J%, RETEEDSIBAIICIEAVY =% DU (B)e BUL\Y—TDIFFTIERIH
OVEEATHRNE [®35] ICBRLTW2%EE (BTRR) &—HT3, &
DIBEISRIBRIE O BFERTHRE 32 HThHd, cDIEND, 9FEI2HND
4-7 Hz DRNEENIGEERER BRI RO EEZS5N S,

Figure 2 Time course of theta oscillations in Figure 1 is plotted (A). The
modulation of theta activity may be related with the attentional functions
of the monkey. Similar modulation was recorded at several recording
sites in areas 9 and 32 (black marks in B). The distribution of the sites is
overlapped with the colored area which is determined as the willingness-
related region by a positron emission tomographic study. These results
suggest that theta oscillations in areas 9 and 32 are related with
attentional functions.
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Professor: SADATO, Norihiro, MD, PhD

REAFZEFEE, BAFERET, EFEL. RKENHES
MR8, BHERAERIXIF—EFMEL2—#6, 8
BEERTER1E1ALSRE. B | ERER, #ERZ
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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ZNFIAMEEE Section of Multiphoton Neuroimaging
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Imaging activation of signaling molecules in

living cells by 2-photon fluorescence lifetime
imaging microscopy

The Section of Multiphoton Neuroimaging provides
the collaborative research opportunities to a diverse
group of scientists including international and
domestic researchers. Our state of the art two-photon
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Figure 1. Two-photon excitation is the phenomenon that can excite a
fluorescent molecule with two photons of half energy than needed for one
photon excitation. For 2-photon excitation, near infrared femto-second
pulse laser focused with an objective lens is used. The advantage of
2-photon excitation is 1) Because infrared light is used for excitation, it
minimizes excitation-light scattering in the tissue 2) Because 2-photon
excitation happens only at the focal point of an objective lens, the
background signal is strongly suppressed. Thus, this method is suitable
for investigating molecular and cellular events within thick intact tissues.
Recently, the combination of 2-photon excitation and fluorescence lifetime
imaging method enabled us to image the protein-protein interaction
or structural change of protein in deep tissue such as brain slice. The
fluorescence lifetime is measured by counting the arrival time of signal
photon at the detector (PMT) upon a laser pulse. After making histogram
of lifetimes at each pixel by repeating this measurement, the pixel-by-pixel
lifetime image is constructed in a pseudocolor format.

Rt REStR - RB|E V2 - SHFEMREE

fluorescence microscope and two-photon fluorescence
lifetime imaging microscope allow us to image living
cells and subcellular structures in deep tissue such as
brain slice and brain of living mouse. By combining
these techniques with optical manipulation techniques
such as caged-compound and optogenetic tools, we
are trying to understand the mechanism of
physiological system. In addition to the cutting-edge
microscope techniques, we are also trying to develop
a novel fluorescent protein and light controllable
signaling proteins. By far, we succeeded in visualizing
the activities of signalling proteins in dendritic spine
of hippocampal neuron by using 2-photon microscopy
by combining the photo-activatable proteins and
patch-clamp techniques. These techniques will enable
us to obtain a complete picture of neural networks
and underlying molecular system in a living mouse
neuron. Our mission is to reveal “missing-links”
underlying between molecular functions and
physiological functions in a living body.
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Professor: NABEKURA, Junichi, MD, PhD

NINKZEFEZE, EFELE, RIEKZEFEEHF AKX
FEFIMEHE, NINKFZEZHRRBEEZRZT, TRI15
FUIALSRE. T EEES, REEES
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.
Specialty: Neuroscience
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Associate Professor: MURAKOSHI, Hideji, PhD
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DR ETRE. T EEE, WiERE
1999 Graduated from Shizuoka University, Faculty of Science. 2005 Completed
the doctoral course in Sciences, Nagoya University. 2005-2007 JSPS Research
Fellow, 2007-2011 Research Fellow, Duke University Medical Center, 2011 Associate
Professor, NIPS., 2011 PREST Researcher, JST. Specialty: Biophysics, Neuroscience
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Postdoctoral Fellow: SHIBATA, Akihiro, PhD
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KEBEENFHEMARELZRT, FR25F11AHSHR
B MRS (A VALY 2—HREFRE. EW  EWINER, HERZ
2005 Graduated from Meijo University, Faculty of Science and Technology. 2013
Completed the doctoral course in Medical science, Kyoto University. 2012-2013
Research Fellow, Institute for Frontier Medical Science Kyoto University. 2013
Research Fellow, NIPS. Specialty: Biophysics, Neuroscience



EFIEMEBEE Section of Electron Microscopy
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Support for electron microscopy

Fine structures of tissues, cells and macromolecules
are observed using transmission or scanning electron
microscopes. The facility also provides instruments for
their sample preparations, ie. ultra-microtome, high-
pressure freezing device, and freeze fracture and
replica machine, vaccuum evaporator, etc. For digital
image analysis, high-resolution film scanner, image
processing software, and volume rendering software
are available. Serial block-face SEMs (Gatan 3view/
Zeiss 2~ IGMA & MARLIN) have opened since 2013
(Fig. 1), which reveal 3D structures of biological thick
specimens, like a brain tissue.

Bl EfT Oy REEERNETIEME (SBF-SEM) Gatan 3view/Zeiss S 5 IGMA
Fig. 1 Serial block-face SEM (SBF-SEM) Gatan 3view/Zeiss S % IGMA

X2 ZEWEFIEHE BAEFH JEM1010
Fig. 2 Transmission electron microscope (TEM) JEOL JEM1010

#HR (BD) EH B

Associate Professor: KUBOTA, Yoshiyuki, PhD
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YAOAYVETAREMRE, BIFHRMERRZERIMRE, 70V 747 HEE
ZRC, TR 3ET10AN SR, BN MERLE, HERF
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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Associate Professor: MURATA, Kazuyoshi, PhD

LERFEMEEFERE, BAREREMERFHEEMEL
R2MET, Bt (BF), WTEREE M) EEHERMIZT
U —F 7R N, EBEMEMBTF, (R EERMHRE
HZRRARAZER, XY Fa1—tyVIRKEUY—FHAIUT4RN, NAS—ERK
FAVANS V2R TER21FE1 2 BH5HE,
B EFEWSEY, EFREEENF
1991 Graduated from Hiroshima University, Faculty of Applied Biological Sciences.
1994 Research Assistant, International Institute for Advanced Research (lIAR),
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.
Specialty: Electron Microscopy

RitEEESHR - KBV 2 — " BFEHRE

87



88

DALIVANYG Z—FFEE Section of Viral Vector Development
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Reposition of useful viral vectors, which were

already developed, in the form of plasmids.

Prod_uction and provisioning of viral vectors as
required.

Test of gene introduction by viral vectors in
animals.

Providing a technical guidance for handling of
viral vectors and gene introduction method, in
response to a request. In addition, providing
guidance for document works required for
the handling of a recombinant DNA to help
the applicants to use viral vectors for their
researches.

Developing new useful viral vectors in
collaborations with co-researchers.

National Institute for Physiological Sciences is an
inter-university research institute, and has an
obligation to facilitate collaborative studies for
physiology and brain science in Japan. In recent
years, the gene introduction technology, especially,
viral vectors, has become very important technique
for the brain science studies, and the development of
a variety of new viral vectors is rapidly progressing.
However, it is difficult for individual laboratories to
produce high quality viral vectors in a large scale.
Therefore, the Viral Vector Development Laboratory
develops, produces and provides viral vectors, which
are useful for the brain science study, and also
provides the technical assistance to the researchers.

B RESHR « XBLV 22— VAIART 2 —RARE

*T. Sooksawate et al., Front Neural Circuits. 7, 162 (2013).

*M. Hirano et al., PLoS One. 8, e75896 (2013).

*S. Kato, K. Kobayashi, K. Kobayashi, Rev Neurosci. 24, 1 (2013).
*K. Kobayashi et al., Eur. J. Neurosci. 33, 612 (2011).

*K. Kobayashi et al., J. Neurosci. 24, 3480 (2004).

B 1 JAIANT2—DIRRADISH. #izlCRRShSRESTIEL > T
AIVZANYT 42— (HiRet %3\ & NeuRet X7 4— ) £7 7 /BEFET ML X (AAV) X
I—%FBTEEICELT, BlAKE, BEDHBEICHIDIEEZNFEY
B TFREFEDETHAIREL LD, 55, HiRet 53\ 1E NeuRet N2 —
X AAV N 2—(3, £RIMFZEL TRERIRETHS,

Figure 1. Application of viral vectors to brain research. For example, the
optogenetical analysis and conditional gene expression in the specific
neural pathway become possible by using newly developed lentiviral vector
showing highly efficient retrograde gene transfer (HiRet or NeuRet vector)
and adeno-associated virus (AAV) vector. These useful viral vectors are
available to collaborators.
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Professor: ISA, Tadashi, MD, PhD
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1985 Graduated from University of Tokyo, Faculty of Medicine. 1989 Completed
the doctoral course in Science in University of Tokyo. 1988 Visiting scientist in
Go6teborg University. 1989 Research Associate in University of Tokyo. 1993 Lecturer
in Gunma University, School of Medicine. 1996 Professor, NIPS.
Specialty: Neurophysiology
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Professor: NAMBU, Atsushi, MD, PhD
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S, TN iFEES
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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Associate Professor: KOBAYASHI, Kenta, PhD
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1995 Graduated from Kyoto University, Department of Agricultural Chemistry.
1997 Completed the master course in Graduate School of Biological Science,Nara
Institute of Science and Technology. 1999 Research associate, Fukushima Medical
University. 2004 Received a PhD in bioscience from Nara Institute of Science and
Technology.2012 Associate professor, NIPS.
Specialty: Molecular neurobiology
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Development and improvement of infrastructures
for primate animal research models

Promotion of NBRP “Nihonzaru” Project

This section, reorganized from former NBR section
to promote establishment of infrastructure for primate
animal models (Japanese monkeys and common
marmosets) for biomedical research. NBR stands for
National Bioresource Project “Nihonzaru”, which
NIPS has been promoting in collaboration with Kyoto
University Primate Research Institute since 2003.

Nihonzaru, Japanese monkeys (Macaca fuscata),
have high cognitive abilities and play an important
role as essential research model in higher brain
function studies in Japan. To establish a sustainable
system to supply purpose-bred SPF Japanese monkeys
for research purpose in Japan, this section has four
objectives.

1. To establish a breeding-rearing system

2.To distribute purpose-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.

*T. Isa et al., Japanese Macaques as laboratory Animals. Exp. Anim. 58 (5),
451-457 (2009)
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B HEEER
1985 Graduated from University of Tokyo, Faculty of Medicine. 1989 Completed
the doctoral course in Science in University of Tokyo. 1988 Visiting scientist in
Go6teborg University. 1989 Research Associate in University of Tokyo. 1993 Lecturer
in Gunma University, School of Medicine. 1996 Professor, NIPS.
Specialty: Neurophysiology
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Postdoctoral Fellow: YAMANE, Itaru, PhD

RHAZRFME, REAFEZHRIMET, L EBF).

I RS

1991 Graduated from Kyoto University, Faculty School of
Agriculture. 1999 Completed the doctoral course in Science in Kyoto University.
Specialty: Neurophysiology
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Center for Communication Networks

BIEE Outline
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Professor: Ryusuke, Kakigi, MD, PhD
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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
infrastructures of LAN as well as WEB-based

services.

RISERERE 91
Section of Evaluation and Collaboration

EFEEFHUEHRRE (FEWREBM) 92
Section of Physiology and Medicine Education
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Section of Network Management
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BIREEERIZE  Section of Evaluation and Collaboration
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Section of Evaluation and Collaboration

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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1985 Graduated from University of Tokyo, Faculty of Medicine. 1989 Completed
the doctoral course in Science in University of Tokyo. 1988 Visiting scientist in
Goteborg University. 1989 Research Associate in University of Tokyo. 1993 Lecturer
in Gunma University, School of Medicine. 1996 Professor, NIPS.
Specialty: Neurophysiology
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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.1985 Associate Professor, NIPS. 2007
Ajunct Professor of Nanjing Medical University. 2012 Visiting Professor of Cagliari
University, Italy.
Specialty: Physiology of exocrine glands, Energy metabolism and transport of
electrolyte and water, Paracellular transport
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ERAIRPRERRE (BEEMEEBM) Section of Physiology and Medicine Education
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Wikipedia D707 5L THY Wiki BREDAX L X —NTH 2
MediaWiki &, e-Learning D A& > & —F TH% Moodle &% i
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Developing materials and system for ‘step-by-
step studies of human life sciences’.

With each theme, the knowledge is divided in
several levels, and the overall picture as well as the
minimum requirement are presented first. As the
project name indicates, the material is presented in
very small steps, approximately 10-fold more steps
than conventional materials. At each step, straight-
forward images are presented, so that the learners
‘get the image’, as well as few-choice questions, to
provide an immediate opportunity to use the learned
information. To prevent a one-way-flow of
information, the learners are encouraged to share
‘Active

learning’ is very much possible with this material,

their questions, comments and suggestions.

not only by answering questions, but the learners
explaining the image to others. The rate of success

HHRLE - RELV - EFLEEZHERERE (FEHRBFD)

is very high as the portion that the learners do
actively is not very much. With this system, not only
knowledge, but also confidence and motivation for
further studying is shown to increase.

MediaWiki, the standard program for wiki such as
Wikipedia, and Moodle, the standard e-learning
system are linked. The ‘page’ in MediaWiki is the
‘step’ of the material. The page has text, still
images, narrated animation, and quizzes. From an
index page, linking pages in units of chapters, all
linked pages can be printed and exported to a zip file
Within the

question bank of the restored Moodle course, the

which can be restored into Moodle.

chapters in the index page automatically categorizes
the questions.

http//wwwanipsac,jp/ > —H—5F 5L D 672D G
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Adjunct Professor: SHIBUY A, Masato, MD, PhD
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1984 Graduated from Jikei University School of Medicine. 1993 lecturer of Showa
Univ. School of Med. 2006 Professor of Physiology, Kagawa Nutrition University
Junior College. 2007 Visiting Professor, NIPS.
Specialty: Life science education
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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,
image processing, 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 ( Fig. 1).

B1. BRI 2T LERYNT—T % —\BE
Fig.1. Computer System for Data Analysis in Physiology & Network
Servers
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Section of Health and Safety Management

I Outline
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Professor: SADATO, Norihiro, MD, PhD

RBAFEFEE, RAFRET, EFEL. KENHES
MR8, BHERAEBIXIF-—EZME L 2—HEEM, B
BEERCER1F1AN SR, F | ERER, HiERF
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

REBEERER

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.

2. Education related to safety and hygiene for

workers.

3. Regular medical examinations.

4. Investigation of problems causing labor

accidents in order to prevent them.
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Research Enhancement Strategy Office
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Research Enhancement Strategy Office

95



96

R 5H{LEER =

Research Enhancement Strategy Office

I Outline
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MENBCHEBEE

The National Institutes of Natural Sciences
(NINS) has been selected as one of 20
Universities and 3 Inter-University Research
Institutes in the Program for Promoting the
Enhancements of Research Universities funded
by Monbukagakushou (MEXT), which started
from September 2013. As such, the Research
Enhancement Promotion Headquarters at NINS
and the Research Enhancement Strategy Office
at each of the 5 Research Institute, including
NIPS are now settled.

At NIPS, the Research Enhancement Strategy
Office (manager: vice director of NIPS) is
composed of 5 units: 1) Research Surveillance
and Analysis, 2) Evaluation, 3) Research Animal
Management, 4) Promotion of Gender Equality,
and 5) Promotion of Outreach Activity. In 2013,
a professor and assistant professor have been
assigned to the Research Surveillance and
Analysis unit and the Promotion of Outreach
Activity unit, respectively. The assignment of
a professor and/or assistant professor to the
Research Animal Management units is scheduled
for 2014.
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Professor: NABEKURA, Junichi MD, PhD

NMNKEEZERZE, EFEL, RICAFEFHRGHF HEX
FEFEEER, NWNKFEFARRBEIRZET, FH15
FNALSRNE. B HiEEES, REEER
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.
Specialty: Neuroscience

iz EHE PR

Project Professor: YOSHIDA, Akira, PhD

KIRKFEFEZE, BAFREFHEREY, B2EE, ()

ZE(LFEMBZMRMTIMES, BEREAXFZABREH

BLVEZ—BF RBAFZRFREREFLSHRMBEE,
() BAFHEARESEMRAREIE L 2—T10—%1&T, FM20E8BN5E
ERZRTHRMEI R HE LY 2 —REHIR. T2 3EL S BARE I HIER
PERIRLE Y 2 — R EZUR(HHE) , Tk 2 5EH S IBRFZE 138 L BIR EAFEEUR,
B S FEEEMF
1986 Graduated from Faculty of Science, Osaka University. 1991 Graduated from
the doctoral course at Osaka University, PhD. 1991 Postdoctoral Fellow, Mitsubishi
Kagaku Institute of Life sciences. 1993 Assistant Professor, Advance Research
Center for Human Sciences, Waseda University. 1997 Associate Professor, Nagasaki
University Graduate School of Biomedical Sciences. 2004 Fellow, Center for
Research and Development Strategy, Japan Science and Technology Agency. 2008
Project Professor, NIPS.2013 Project Professor, Research Enhancement Strategy
Office, NIPS.
Specialty: Molecular Neurobiology
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Project Professor: URANO, Toru, DVM.PhD

ARARFREMEFHZE, BEARFAERELREET, BER

Bt BNERAFEFMEF, BAKFHHE, HEZR

TR 26 FF 4 BOSIRM, N : REREMMY, WEMERRE
1971 Graduated from Nihon University School of Agriculture and Veterinary
Medicine. 1976 Completed the doctoral course in Nihon University. 1976 Research
Associate in Keio University School of Medicine. 1979 Associate Professor in
Kumamoto University School of Medicine. 1998 Professor in Kumamoto University
Center for Animal Resources and Development. 2014 Project Professor, NIPS.
Specialty: Loboratory Animal Science and Bacterial Infectious Disease
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Project Assistant Professor: SAKAMOTO, Kiwako,
DDS, PhD

RRERAFEFIRE, REMRAFZRAFEY BHES.

FIRERFRIMRE (PD), hINEFAFIEREENELD, O—
NAFEEMES, FI1—TA4IVFABREMBRELRTERR 25 F 4 BLVIRR,
B HiEEEY, OERARE
2001 Graduated from Tokyo Dental College, Faculty of Dentistry. 2009 Graduated
from The Graduate University for Advanced Studies, 2009-2012 Research
Fellowship (PD), Japan Society for the Promotion of Science 2012-2013 Part-time
Instructor, Kyusyu Dental University. 2013 Project Assistant Professor, NIPS.
Specialty: Neurophysiology, Oral and Maxillofacial Surgery
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Okazaki Research Facilities (NIPS)
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Okazaki Institute for Integrative Bioscience

Center for Experimental Animals

QEEE 2L 4 b b FEE Non-selection
Research Center for Computational Science

Division of Coordinator for Animal Experimentation
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Okazaki Institute for Integrative Bioscience

INMAE T REMEE 33— 2 (See P.33)
Department of Biosensing Research
c BFHRFHAFBEE—ERRIZMAE (Bioenvironmental Science)
- EREMFHAFMBEE—EMEMMAZE (Bioinorganic Chemistry)
- IR FREFARE— MBI E BRI E (Cell Signaling)
- ERFHRARBEE—EAFHIE S T FIVRFE (Bioregulatory Signaling)

SRR ETE R 43— P K F101*— L B HE (See P.43 and P.101)
Department of Biodesign Research
- EREMFMAFMBEE—RLEEEMAAE (Developmental Genetics)
- EREMFRAFBE—D FREMRHEZE (Molecular & Developmental Biology)
- IR HMARRE—DERY 7 FIVHEE (Cardiocirculatory Signaling)
- EIEFHEARE—HEDELMEE (Developmental Neurophysiology)

S BNPR PP BT SRS

Department of Bioorganization Research

s D FEFEMAEFREE—E T D FMAE (Biomolecular Science)
- BEREMEMARREE—HEHREMMAZE Neuronal Cell Biology)
- B FREMAFRBEE—EFYIEMAZE (Biophysical Chemistry)

100 | ABHENAFTHAIT VRV 2—



- 0T, BB R FORBOMA LD E
&0, RBH MR -2 A7 O AEM Il 5 (b LT3
CEDTRENTETVS, L LEH6, SNODA MR A,
A HN AR DT, ED & T R Bz R i e
AL TAP DO TR AL EH Z 0, 757490 ald,
ZOER - IR A Y A THE720, FELOFERIER
THDDICETNVEY THE, oo B DI, A,
FEE DHR TR 1 DR 24 a O 0] i Hh TORRERENT 2
L7574y akOTED TV, FEOREOMRMIET,
10 W ZAVA -2 51k AN Y SIERRTY & by A SODZER 2 (.}
L, enotiitfifasr 4 g2 n L322 L2 kw01
PWATHZRL T2, MR R AR 2 LA 7 MIBHT5
SLIZIOREBRERT N, 37, HAEL TV MR T, #
W R LFEDI FADMFEMNI 420 > TESUEP 15 iR
MEAT-> TV, 36U, ILFEMIESNTE ChR2 #RFELT
BAT N AT AT Y — R IBLISE, FFED 2 ZADMEEINE
DHBRER I LVIIELT, SARDITEN- G2 R T L T
%, ZOIHLMEMEECT, MR E» G RERITE TR
TR EED TS,

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 set to define the
morphology and functional properties of spinal
neurons that express a particular transcription factor,
hoping that the results obtained will provide insights
into the properties of the corresponding cells in
higher vertebrates. Central to our approach is to
visualize transcription factor positive cells by making
transgenic zebrafish that express fluorescent proteins
in these cells. Such transgenic fish allow us to trace
development of specific types of neurons, and allow
us to perform targeted electrophysiological
recordings. We also use optogenetic tools such as
ChR2 and halo-rohodopsin to manipulate activity of
specific types of neurons. Using this approach, we
examine behavioral consequence of activation or

inactivation of specific types of neurons.

*Satou, C., Kimura, Y., Hirata, H., Suster, M.L, Kawakami, K., and Higashijima, S.
(2013). Development 140, 3927-3931.

*Kimura, Y., Satou, C., Fujioka, S., Shoji, W., Umeda, K., Ishizuka, T., Yawo, H.,
and Higashijima, S. (2013). Current Biology 23, 843-849.

*Satou, C., Kimura, Y., and Higashijima, S. (2012). J. Neuroscience 32, 1771-
1783.

*Satou, C., Kimura, Y., Kohashi, T., Horikawa, K., Takeda, H., Oda, Y., and
Higashijima, S. (2009). J. Neuroscience 29, 6780-6793.

*Kimura, Y., Satou, C., and Higashijima, S. (2008). Development 135, 3001-
3005.

EEFE O RIS NTDRBICSSTRAIRIELANI XV 1=y I
7774vva, LRIGBEEDEHKER, TRIGHESBHMBEEE.

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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Associate Professor (concurrent,NIPS) :
HIGASHIJIMA, Shin-ichi, PhD

RRAFEZHREMCFARZ, BAZRELREET, BZ
Et., BEREMFMAEMBF RERMMRESEHAIEHT
AREEMEE, Z1—IF—IVNIAFERN—Z—TILy I REEMEELRETER
15F11ALSRE,. B HiEEES, REMERSE
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.
Specialty: Developmental Neurobiology, Neurophysiology
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Postdoctoral Fellow: KIMURA, Yukiko, PhD

BEAFE, RRAFEFZRARRMETY, BEEL, L£BH
RE, BRZMRERSHIMEREZRTER22E4B8D5
R W REEWS, WEEEY
1999 Graduated from Saitama University. 2004 Completed the doctoral course in
biological sciences, the University of Tokyo. 2004 NIPS Research fellow. 2007 JSPS
Postdoctoral fellow. 2010 Postdoctral Fellow, NIPS.
Specialty: Developmental Biology, Neurophysiology
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WODZERETEE M G &vr8 78 LR 25k
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b, AArF oA ELTHBEL T3 (K1), 2DE YA R
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TVETH, 20EERIEIIZIC O oTVE A, ZORKELT,
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The senses of olfaction and gustation are essential
chemosensory systems to recognize the tens of
thousands of chemical compounds in nature. These
systems regulate both animal behavior and endocrine
status. We focus on the molecular mechanism of
signal transduction in chemical senses, which enable
the complex neuronal coding of multiple of chemical
information.

The genes of olfactory receptors (ORs) encode the
large family of seven-transmembrane-domain G
protein coupled receptors (GPCRs). However insect
ORs possess the seven transmembrane topology with
the intracellular amino terminus, and comprise the
odor-gated ion channels (fig. 1). One of the insect
gustatory receptor families also comprises the
fructose-activated ion channels. These chemosensory
receptors hardly wire the neural circuits related to
the innate response. However their activation
mechanisms are still unclear. One of the fundamental
problems is that the behavior of functionally
expressed ORs in heterologous cells is different from
that of in vivo. Our goal is to elucidate the nature
involving the chemical senses by using integrated
research technique, such as physiology and MEMS.

*Tonooka T et al. Lipid bilayers on a picoliter microdroplet array for rapid
fluorescence detenction of membrane transpot. Small, in press

*0noe H et al. (2013) Metre-long cell-laden microfibres exhibit tissue
morphologies and functions. Nature Materials 12:584-90

*Sato K et al. (2011) Sugar-regulated cation channel formed by an insect
gustatory receptor. PNAS 108:11680-685

*lwabu et al. (2010) Adiponectin/AdipoR1 increase PGC-1a expression
and activity via Ca2+ signaling and AMPK/SIRT1, leading to increased
mitochondrial bioenergetics. Nature 464:1313-19

*Sato K et al. (2008) Insect olfactory receptors are heteromeric ligand-gated ion
channels. Nature 452:1002-6

1. BRIREZEEE Orco 773 —ZBHEIBR T 2HVEME A4 F v
FIbo

Fig. 1 Schematic model for ligand-gated ion channel properties of the insect
conventional OR + co-receptor, (Orco) complex.
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Project Associate Professor (Grant Project): SATO,
Koji, PhD

CBEARFKEFEE, LBEAFAZREFPHERHELRBAREEY, 81 (8
F)o IRVEREHIMRE, RRAFEFEEMRARS, FEBHH RRAFE
EERMTRRZRPR R EREET, ERATO MMANAFRETOI Ty b IL—T 1) —4—% T
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B BREEEY

1994 Graduated from Hokkaido University, Faculty of Fisheries Science. 2001
Graduated from Hokkaido University Graduate School of Science. 2001-2004
Research Associate, in University of Minnesota. 2004-2007 Research Associate, in
the University of Tokyo. 2008-2011, Project Assistant Professor. 2011-2014 Project
Lecturer, ERATO Takeuchi Biohybrid Innovation Project Group Leader, Institute of
Industrial Science, the University of Tokyo. 2014 Project Associate Professor, NIPS
(Okazaki Institute for Integrative Bioscience).

Specialty: Sensory Physiology
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Center for Experimental Animals

B ERR L 21, EREYOMIIG LB EBR Y1720,
A2 BRI S0 40 L O R BE A2 W~ WE 9T D il il 2% b L C I
56 4 4 Hizggrantz, Fiska e SRk E S EL S
Y, b, =UR, AR EDMFLE DG, ATt EHy 30 FED
el - AL, EBRCHLTVS,

FHREOECEERZITI 2012, BEDZ2A-1-RED
EEREEHCRHESRYTHY, 207013 - REBREE
Daria—v, fi# - RESHYORBIREOER  (Z39RD
THiRE, B> TRAR T RPVBETHD, 27z, Y
EBREITHIIODFAMERLERELHZEINTEY, P 5 FE
COEE TEA B E FC - EBRPIT 0 DFEERE, fi 5 -
Rk e p sk an Tz,

SRR 12 SRR A A A oA A —DIRE D E LY,
SRUSPE T A BRAERIF 2 i ) 40 5 B e 3¢ 0 o e [ S 2 [R] A 2
BB Bt 2 — LU THI LB O 28 i 3 i D 1 6
iz, PR 14 FE BN F ISR A A A v Aty & —
LB B EBR L 2 —Hip B T, 5847 SPF kLT
BEIL TV, LTI O T, B S T RE =Y 2D 3 -
RE DM, RFEE W OHEFFCIRAE, ZHEINLWIHIIR O 3RS
BHREPERSN TS,

PR 19 SRR G, LV EIRFH AT H B S B R
BB EERA BRI N Tz, SERK 20 BRI, KA S
A EIYUES N, R FHX 0TS, ARGy —
Y27 L HVTz SPE i h R EIL TV 5,

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, monkey, and frog, 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 composed of
special rooms for experimentation with transgenic
animals was built in 1994.

In 2000, the structure of Okazaki National Research
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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 the “Yamate” area.

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

In 2007, novel animal experimentation was started
on the basis of the guidelines of animal care and
experiments of the NINS. In 2008, the aquatic
facilities have been entirely improved and SPF
facilities have also opened in the “Myodaiji” area.

t>%2—F (1) (Director)
e HE 52

Professor: MINOKOSHI, Yasuhiko, MD, PhD

ISR (D HE M

Project Professor: URANO, Toru, DVM.PhD

AEARFREEFEZ, BAKXFRZRELREET, BE
FiEt, BISHRIAAXFEFZMYTF, BEAKREHEE, #EZ
BCER26F 48D 5RE,
B RERENMY, MEMERRE
1971 Graduated from Nihon University School of Agriculture and Veterinary
Medicine. 1976 Completed the doctoral course in Nihon University. 1976 Research
Associate in Keio University School of Medicine. 1979 Associate Professor in
Kumamoto University School of Medicine. 1998 Professor in Kumamoto University
Center for Animal Resources and Development. 2014 Project Professor, NIPS.
Specialty: Loboratory Animal Science and Bacterial Infectious Disease
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Assistant Professor: WANG, Chen-Chi, DVM, PhD

BERFHEFMERMELREET, LBERFRFRERE

FHRRHELRIZE T, BMEFE L, BHAFEFEIS N,

FRRFAFEB N BEIER EE TR EMZ R T 26548
H IR, B RERENF - MREMF
2001 Graduated from National Taiwan University School of Veterinary Medicine.
2011 Completed the doctoral course in Hokkaido University Science of Veterinary
Medicine. 2012 Specially Appointed Assistant Professor in Fukui University. 2013
Laboratory Animal Facility Manager in Academia Sinica. 2014 Assistant Professor,
NIPS. Specialty: Laboratory Animal Science, Cell Biology
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Research Center for Computational Science

K3E#Z Non-selection
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Division of Coordinator for Animal Experimentation
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2. B EBRCBT2AC R REECEHE

3. BB BT ATE A

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

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

This Division has three main missions as follows.

1. To educate and train researchers whom belong

to 3 Okazaki Institutes concerning to ‘Law for

the humane treatment and management of
animals’, ‘Standards relating to the Care and
Management of laboratory animals and relief of
pain’, ‘Fundamental guidelines for proper
conduct of animal experiment and related
activities in academic research institutions under
the jurisdiction of MECSST’ and domestic
Standard.

2. To prepare a report of self-evaluation.

3. To disclose the data for animal-based research

among 3 Institutes.

e (R B

Project Professor: SATO, Hiroshi, DVM, PhD

BAARFREEFIE, RFEL, ELFHBERER K
FDAZEMEER, RBAFEFH - fSESRFHRZIE
LU R—HRERTER20FE8A 1B SR,
B REREMY, BIBRRBRRIE
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.
Specialty: Laobratory Animal Science, Zoonoses
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Technical Division
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Outline

The Technical Division is an organization of
technical staffs to support research activities
in the Institute. This organization is under the
direction of the Director-General of Institute.
It is organized in a management system with
Head, 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, ie. one for Departments and another of
Research Center or Laboratory. The personnel
belonging to the Departments support mainly
the researchers in the Departments. Those
belonging to the Research Center or Laboratory
are maintaining and controlling common research
equipment for use in joint research projects by
scientists of inside and outside of the Institute.

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

Beside the Division conducts self-study
activities by organizing technical research
meeting and by publishing technical reports,
in order to improve the technical abilities of

individual members. A technical committee is

organized to allow the Institute to obtain new
technologies vital to the research and to dissolve
technically challenging subjects.

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

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

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

Report of Technical Research Meeting."
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HFEIFIR KBRS

Research Facilities and Equipments

HFEIFI AR S

Large Facilities and Equipments for Cooperative Studies

I Outline

AR, 2EOBERXFALRFZRLDHE
15 A ST B L D &Lk Dl 2 T D AL R
e eitEd a2 flidrb LTV 39, 20729, KA
SRt WS RL L A5
YAT L, BLEARTEAA—T 0T DI D I i i 2 D
BAZE - HMEFRF - EH P L IO EF S L TOR,

BEEBTFEME (HVEM)

I 27 1 2 P42 B 5 & v E - WU (Hiitachi
H-1250M) T, 3@ NDEEE 1,000 kV THFILTHY, sk
SECDBEZEEEI T T x 10°Pa DL Eicfi-hTuid, 2LT,
1,000 f45 100 JifE COMARERLILH TR, 272,
385 um FTOFKEE, FAFZ N — K EHARIAT — %
VT 60 FEOHIFATHEAIL TBETAILHTE2DT, K¥H
BT AS AT e B A S O = UOT R B 1332 p T
EES

Hitachi H-1250M

electron microscope specially designed for biological

is the unique high voltage

and medical sciences. The microscope usually
operates at an accelerating voltage of 1,000 kV. The
column pressure is kept at less than 7 X 10°° Pa near
the specimen position. The image acuisition is

performed at the magnification ranges from 1k to 1,000
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As a mission of NIPS to be the inter-university
research institute, which conduct joint studies
with researchers from domestic or foreign
universities and other research institutes. NIPS
provides specialized equipments, large-scale
equipments and research facilities, and develops
new equipments for morphological and functional

4D imagings of various organs such as brain.

High voltage electron microscope (HVEM)

k. Projections of thick biological specimens up to 5 um
are collected at tilt angles between * 60° using the
side entry specimen holder, which gives 3-dimentional
ultra-structures of biological specimens at nanometer
scales.



S HISEEBE{REEE (MRI: 3 tesla)  Magnetic Resonance Imaging System

IR B R DL LG B
SRR, Mk
DFEH 75 AR e s, ik
WEALTHD R #EEx b
R $2RE T, LT
TP 12 4R B2 12 3 tesla
MRI #E#EAL, AHDE
R i 8 1 O il e B AR 2 R
CHETLTEE LT, 361
B2 1 FEEC 3 tesla MRI 2
BB EIEFHI AT 22 FHEEAL, RO A
Ve Fh OSB82 [A] L SR SRR 4 B 2L AT REL S E LTS,
[F4550E] 3 7AW IEEE (Allegra, ¥ — AV AfLEL,
R 12 FEEE A, Verio 2 &, ¥—AvAfHEL, PR 21 4
FEEA), PRI REE, R AT 4,

MRI is an imaging technique that utilizes
the nuclear magnetic resonance of the
hydrogen atom. Not only to image the
anatomical details of the brain, MRI allows
to explore the neural substrates of human
cognitive function by the visualization of
the task-related changes in regional
cerebral blood flow (functional MRI). For
over a decade, we have been working on
3T MRI to investigate higher brain function

of human. To simultaneously measure the neural
activities of two participants during their social
interaction,we have recently installed dual functional
MRI system with two 3T MRI. Thus NIPS is now
equipped with three 3-Tesla MRIs (Allegra, Siemens
in FY 2000, and Verio x 2, Siemens in FY 2009) .

Peifiiis (BiREmE) sHRl2EE Magnetoencephalography (MEG)

WF (msec) HALDEVEIS fRAEL,
mm HL{L D &5 28 [ 47 R RE 2 F i 272
BT, FRC, FRBE IR & A
THIEICEY, BRI, 5 (0. 3R 2L
N O R i B D BRE T Y, 2% [ 1 36 8 o R
FrcARTY. 372, BRGSO R i
DHRETHY, HAFMLTD, DL ERAL
TD 6%, 0%, al, PiKk, yiIEDIEH D%
L@ $22LH ATRET Y., Z4ud Brain
wave EbFREN TR,

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.

{ERNIAEZEEFIEMEE  Phase Contrast Cryo-electron Microscope

IR AL AH 22 B8 - SRR, Mgk iR
LA S S R TS T2ILH TEE T,
RECIHEAB PR BSREETHE TS
VRIS R et ) | PN | 32 W S R T
LT AR S AT 4, 2ARIGE T B IR BL AL
BIRBRETITANT =740 8 —, 4k X 4k
AZXDWHE CCD AAZHEFEWRINTOET,
200 nm FTORECHFE LY E 2 &5 REE -
AV MANCEIE TS, ROE, VAVA, NI T
V7 RN, MR R e Lo A El R 2 A (T
ISGECIRRE TR MRIT T 3LV Ta3 7.

Phase contrast electron cryomicroscope
is an electron microscope developed for
observing close-to-life state biological
samples with a combination of rapid
freezing and ice embedding sample
preparation methods. Biological specimens
up to 200 nm thickness can be observed
with a high-resolution and a high contrast.
Structural analyses of protein molecules,
viruses, bacteria, cultured cells and frozen
tissue sections are performed with this

novel microscopic system.
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EH 7Oy IRMEBTREFIEMIASBF-SEM)  Serial Block-Face Scanning Electron Microscope (SBF-SEM)

e 7 ey 7 F i R E
1 BH % 8% (SBF-SEM) &, *F
P24 ST LR A SN
U R ITCA A=V BT
1. BlfE, @G ERLRH
BRo2EEFRELTOR
4. SBF-SEM I3, Htlgass
Nz B2 L4 N FATT
HHID A, 207 ay s FKih
BN AR 2 A A I
8% (SEM) =k bififrizie
L, RO =T %
LT T, MHEko LS Lt
AR SR D = koThig
%, B+ nm ORRE T ]
(AN -F

Serial block-face scanning electron
microscope (SBF-SEM) is an advanced
3-D imaging equippment. Two different
types of SBF-SEM are available; high-
resolution type and wide-area type. A
resin-embedded biological specimen is
trimed by a diamond knife attached
inside the chamber, and the block-face
images are acquired by scanning ele-
ctron microscope (SEM) continuously.
3-D structure of the specimen is finally
block-face

images. 3-D structures of large biologi-

rebuilt from the serial
cal specimens like a brain tissue can be
visualized by at dosens of nanometer

resolution.

ZNFRHFCIEMEE  Mutiphoton excitation microscopy

ES gL
$id, (72
LR 2o 2
L—H— 2%t
VR RET
EhseriL
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DY AL ME
WEIEVIZL, #
UL THOE
S FREEEL, MRS EDAR—2 0 TR T 512D HIETT,
HERD ST R L ik L, RikR o2 R 57
9, Mk L ORI FHEM BN TR, SOIHIRER M
BIOORPFEE T, HAE, 1B A 2 T SAMEE R T, #f
efliE - V7L EDES) - BB AR NEI R, &
SREZ VM DAL SR T > T, £/, 2 e Fik
FFAX— P TBRMEE R O F IS A A =20 F b 352
LoTwEd,
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Multi-photon  excitation
is a method to visualize
living tissue by exciting
the fluorescence molecules
with the tightly focused
near-infrared femtosecond
Since the

longer wavelength is used

pulse laser.
for multi-photon excitaton,
it has a superior deeper
tissue penetration and reduced phototoxicity than
single-photon excitation. Current projects are the
imaging of neurons, glial cells in deep tissues such as
mouse brain. Our 2-photon microscope has top level
specification for deep tissue imaging. As new project,
we recently started to image protein-protein interac-
tion and the activation of signaling molecules by
using a 2-photon fluorescence imaging microscope.
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A comprehensive behavioral test battery

In our laboratory, we can
conduct various kinds of behavior-
al 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 re-
search group is to reveal function-
al significances of genes and their

involvement in neuropsychiatric

A& FEIR B L DBIR R A L T e P RS HAEL L TV disorders by conducting a comprehensive behavioral
T, &, ATEI T ANy T DR, (L R RN R test battery on genetically engineered mice.

D7 —AR—2LEHEDLILT, FHA MM B) Yy —AL

LTOBEIFH-TOET,

ITA 7y POHEIBEERERRIFIERE Analytical equipment for in vivo neuronal, metabolic and physiological parameters in mice and rats

=UA - Zy bR BHA PR REZBID S
DITFomEBERELET. (1) E#Red
DELTz, BEEF TOH —=2—n{HH)
L EMRHEEIOFHR, (2) BHATE) T
3o\ BN E L TO ML E Y E
DOAFIEHAL (3) 7oE v dUiNES R
CHISRDO WK 2 v % R L7z I 8
WE B LR AR R R 2
BISEDAA—=20 2, (4) HHRATE) TIC
BUILEEATE), ANV —HEDFHI,
(5) BHATHE Fi2d 21618, IRINLL,
MLEDFHAL,

[0 EREaeAvih i
T ANV — R O T Bl 2 [ R E %

(7rath), =4zaf47Yor (m4astt), H—=a—ny
ISEE SRR, B ERIVAN —HBEHRI AT A, Aot

A FV1000, 7vA4rErar MyCAM

We analyze the following
physiological parameters in
mice and rats:

1) Single unit recording
from motor related brain re-
gions in awake state, 2) Neuro-
transmitter release in local
brain regions in freemoving
animals, 3) Regional neural
activity detected as intrinsic
signals with taking the advan-
tage of light fluorescent dy-
namics of flavin or hemoglobin,
4) Energy intake and expendi-

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

FIEH - BEEAIERMER

Facilities Shared by the Two Institutes

PBIZE Outline

G2 i QO S e Y o D [N i a) National Institute for Physiological Sciences
FEsx LT, B OEMFI AR B A TN HEREL S5 and National Institute for Basic Biology are shar-
&9, BB IR i R R A A Bl E L7 Hhd e ing facilities which are innovative for conducting
LI T OI, BT O HHIZEIDEEL T2, biological researches, but rather expensive to be

supported only by one institution.

EBFIAMERE  Section of Electron Microscopy

87— R (See P. 87)

HERAFEIEE  Instrument Design Room

NRINC 7 54 A, KEEHERR 7 © DRSS TAE WO % 5 fi
L, KREUSEBRSGE » 6 /DR E R T £ 54 T, BHEDIER
JAtR R RS O BUE, PSR, Bk L 2REt
—IR o TIT ). I E TR, BAENOEFMRE
REATH R 2R BB - Y ORI S 53
B R M LT, B TR 2 BHREL TV 5,

Custom-designed equipments, which are not commer-
cially available, can be constructed in this room. The

machine shop is equipped with various types of machines
AV EBRICFERATE—MBIAEE HBARIES)

such as milling machines and drill presses. The electronic : ) ;
Machine shop equipments (Instrument Design Room)

shop is equipped with various types of test instruments
used for construction and measurement calibration of

electronic devices.
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EEREIEERIIT=E  Functional Genomics Facility

EHERE S WA FT e, JETEAE A se it O dhm 2
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AT ANTOET,

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 equip-
ments, from standard machinery like ultracentrifuges to
cutting edge tools such as next generation DNA

sequencers, which amount to 40 different kinds of

FFREITE  Spectrography and Bioimaging Facility

FEREE AR - JCEMRNTE, ey — v EF BITSRE
HOHFEFHOZELT, REDOEH - EHEHIL-TVS,
B, KEIZRs s ST, dhfk S —F—BEMEE,
e TSR, TSR, HLO RN — 2 AT —ar ikl
Db, iz, 2—F—OFEME LDz, A A—2 0 7 M
BB T 27 7= v E3ih—, BEAERHFSIL-oTw
%,

Spectrography and Bioimaging Facility is a division of
NIBB Core Research Facilities. It assists both collabo-
rative and core research by managing and maintaining
research tools that use “Light”, such as the Okazaki
Large Spectrograph, confocal microscopes, two-photon

microscopes, and other imaging equipments. We also hold

instruments. Our current focus is supporting functional
genomics works that utilize mass spectrometers and

DNA sequencers.

BENEE (EMEEFRINE)
Mass Spectrometry system for biological specimen (Functional Genomics Facility)

technical seminar and training session about microscopes

and bioimaging to provide useful information to users.

KBZNRYNOTTT (RFBERE)
Okazaki Large Spectrogr aph (Spectrography and Bioimaging Facility)
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Joint Researches

HEAAF

Joint Researches
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Joint Researches

Outline

The National Institute for Physiological Sciences (NIPS),
an inter-university research institute, carries out general
collaborative research, planned collaborative research
that focuses on the most important theme at the time,
and cooperative research using large facilities.

As the following table shows, many collaborative
studies are conducted each year and have produced
promising results. In 2014, the institute plans to carry
out 90 cooperative research projects, and 31 cooperative
experiments.

Another one of principal pillars of the corporative
studies at NIPS is the NIPS research meeting. Unlike
normal academic meetings, here, most of these meetings
include oral presentations, giving plenty of time for Q&A.

The small number of participants also allows detailed
discussions to take place. Twenty meetings were held
last year, and 19 meetings are planned for this year. The
number of NIPS research meetings greatly outnumbers
those hosted by the other two research institutes
in Okazaki, and in fact, they have become a highly
important base organization. In the past, the meetings
have helped establish new scientific research funded
study groups, and have even established activities such as
academic conferences. The NIPS International Workshop
has been running since 2008. Research meetings inviting
overseas researchers, who present their work in English,
have shown positive potential for the future of science.

In 2014, two International Workshops are scheduled.

1. General collaborative project

The general collaborative projects and planned
collaborative projects involve studies carried out by
researchers from outside universities or research
institutes, and professors or associate professors from
within NIPS. About a total of 30 to 40 projects have
been selected in the past, but in 2013, 86 projects had
been selected as part of a move to raise the number of

cooperative studies.

HEMEF

Joint Researches

2. Planned collaborative project

Planned collaborative project themes are selected by
NIPS, which are based on requests from researchers.
Until 2007, there were two themes, “Physiological and
neuroscientific studies into genetically modified model
animals” and “Biomolecular sensors and physiological
function”. Additional themes were added in 2008, with
“Functional and morphological analyses of cells and
tissues by multi-photon microscopy” and “Medical and
biological applications of phase-contrast cryoelectron
microscopy  (name changed to “Medical and biological
applications of cutting edge electron microscopy’ in
2011), and in 2009 with, “Behavioral analysis of mouse
and rat”. Also, “Analysis of metabolic physiology for
mouse and rat” began in 2011, while “Transfection
study with primates”, “Analysis of fluctuations in
function research in life science”, and “Multidisciplinary
study of neural information” began in 2012. In addition,
“Transfection study with viral vector neurological
system” was started in 2013. All these themes cover the
most talked about scientific topics today, and are areas
where NIPS is considered to be a frontrunner in Japan.

We expect to receive many new proposals. In regards
to the proposal agenda, long discussions had been carried
out at both faculty meetings and work meetings in 2012.
The agreed requirements are as follows.

1) Proposals should clearly state the aim and
experimental design of the research project, and should
be completed within five years. However, depending on
the state of the research, an extension period may be
granted after the initial five years.

2) Proposals should specifically state the research area of
interest. Broad themes will not be accepted.

3) There will be a limit to the number of proposals
accepted. Each general collaborative research area
category and research facility will accept five projects

each at most, in principle.

The details of the planned collaborative research are

as follows.
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“Physiological and neuroscientific analysis of
genetically modified model animals”

Genetically modified model animals help researchers
studying physiology and brain science, where progress
can only be made through studying individuals. The
engineering required to create such model animals has
taken huge leaps forward in recent years. Compared to
other institutes, the Section of Mammalian Transgenesis
at the Center for Genetic Analysis of Behavior in NIPS
has made a large contribution to physiology and brain
science, and reproductive biotechnology, by providing
researchers all across the country with technology to
produce genetically modified model animals. To support
our cooperative studies, we provide the means to develop
adoptive models such as transgenic or knock-out mice
and rats. Genetically modified rats have been particularly
difficult to produce in the past, but the recently accepted
use of embryonic stem (ES) cells and induced pluripotent
stem (iPS) cells have made it possible to create knock-out
rats. Researchers at our lab have already been successful
in establishing ES and iPS germ cell lines from rats, from
which they and then created three strains of knock-
out rats and one strain of knock-in rats. In a calendar
year of 2013, we have created a total of 23 transgenic or
knock-out lines in mice and rats under nine collaborative
research projects. Successful application of artificial
restriction enzymes to create knock-out/knock-in animals
will facilitate our future contribution to requested task in
NIPS.

“Behavioral analysis of mouse and rat”

Today it has become possible to associate genes to
particular behaviors, thanks to genetically modified
animals. However, such research requires a large number
of different behavioral tests that are also reproducible.
Having individual laboratories conduct these tests
individually is both complicated and produces a lot of
waste. The Section for Behavior Patterns was set up in
the Center for Genetic Analysis of Behavior at NIPS to
provide analytical information on animal behavior to all
the researchers involved in our cooperative research
studies. As an expert in mouse behavior, Adjunct

professor Tsuyoshi Miyakawa was invited to the

section,and in 2009 started the planned cooperative
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research on “Behavioral analysis of mouse and rat”.
Currently,

mouse analysis is being carried out, but the group
plans to start rat analysis soon.

In 2013, NIPS carried out 11 planned collaborative
projects with outside research institutes, and 1 projects
within NIPS.

A number of behavioral test analyses have been
carried out on eight strains of genetically modified mice
and mice administered with medication, and exhaustive
behavior test batteries on five strains of mice. In this
year, the protocol of the contextual and cued fear
conditioning test was published as a video article (Shoji et
al, JoVE, 2014). The ImageFZ, Program for the Contextual
and Cued Fear Conditioning Test, the software used
to analyze the behavior in the test has been publicly
released. ImageTM, Program for the T-Maze Test (Shoji
et al, JoVE 2012) was also released. Those softwares can
be downloaded at the following website: http://www.
mouse-phenotype.org/software.html

Using the software should help researchers studying

behavior to analyze pictures more efficiently.

“Analysis of metabolic physiology for mice and rats”
The Section of Metabolic Physiology was set up in

2010, and the planned collaborative research project,

“Metabolic physiology analysis of mice and rats”, had

started in 2011. Since then, researchers from within and

outside NIPS have been looking at the following topics
concerning genetically modified animals.

1) Measuring neural activity of individual neurons
associated with motor function while awake.

2) Measuring the discharge of neurotransmitter
substance in specific areas of the brain during
freemovement.

3) Circuit behavior imaging of flavin and haemoglobin
intrinsic signals in the brain using voltage sensitive
dyes.

4) Measuring food intake and energy consumption during
free movement.

5) Measuring body temperature, pulse rate, and blood
pressure
Eight collaborative research projects with researchers

outside NIPS were conducted in 2013.



“Ultrastructure analysis of biological specimens by
cutting edge electron microscopy”

One phase-contrast electron microscope (PC-TEM) and
two serial block-face scanning electron microscopes (SBF-
SEMs) are mainly used for this joint research program.
PC-TEM developed by NIPS shows the best performance
when combined with a rapid-freezing sample preparation
method. Under this condition, it is possible to study
three-dimensional structures of unstained biological
specimens, including isolated proteins, viruses, bacteria,
cultured cells and tissues, to more or less their true
state with 1 nm spatial resolution. On the other hand,
SBF-SEMs are used for the studies of ultrastructural
analysis of thick biological specimens, like a brain tissue.
The specimens embedded in plastic resin are sliced by a
diamond-knife and imaged by SEM continuously. Finally,
the three-dimensional ultrastructure of the specimens is
rebuild at dozens of nanometer resolution. The program
support studies by using these state of the art electron
microscopes. In 2013, four projects using PC-TEM and
eight projects using SBF-SEMs were carried out.

“Functional and morphological analyses of cells and
tissues by multi-photon excitation microscopy”
Two-photon excitation fluorescence microscope is a less
invasive method for studying the microscopic structure
and functions of cells in deep tissues of biological
organisms. Currently, our institute has three upright two-
photon excitation microscopes, and these allows us to
observe the structure in depth of one millimeter with a
spatial resolution of micrometer. Since the maintenance
of two-photon microscpe is complicated, NIPS is the
only institute which can provide the opportunity of
collaborative research with the high quality experience.
Furthermore, we recently build the two-photon
fluorescence lifetime microscope system which enable
us to observe the intermolecular interactions and the
activity of signaling protein in living cell in deep tissue.
We also working on single-molecule imaging using
quantum dot in combination of fluorescence microscope.
Using these "cutting-edge methods", we have conducted
the collaborative researches. Recent successes are
particularly in vivo Ca® imaging, and long-term imaging

of neurons in living mice.

This year, three planned collaborative projects
and seven preliminary experiments to find potential
collaborative projects had been carried out. We also
discussed about collaborative research with over ten
groups, and introduced our multi-photon excitation

microscopes to over 20 groups.

“Transfection study with primates”

Advances in technology to control molecular functions
or change neural activity by inserting certain genes into
primate brains using virus vectors can lead to major
possibilities. Getting to do such research, however,
requires a long list of equipment and facilities to enable
researchers to develop do things such as develop
vectors, or insert vectors. Planned collaborative research
projects were launched in 2012 so that researchers could
share their resources, and work together to unravel
mysteries about higher brain functions and pathological
conditions. In 2012, three projects were carried out and
5 projects were carried out in 2013. The first study
looked at whether virus vectors could help find out how
compensatory motor system circuits in macaque monkey
brains causes a monkey with a damaged motor cortex to
recover its function. The second study used virus vectors
and immunotoxins to look at how the basal ganglia
functioned and its pathological condition. The team
was then able to selectively eliminate the hyperdirect
pathway in the neural pathway of the basal ganglia. The
last study used virus vectors in RNA interference to
suppress gene expression in primates, all of which was

observed using PET molecular imaging.

“Analysis of fluctuations in function research in life
sciences”

“Decisions and fluctuations in functional life science”
had been started in 2010, as part of the NIPS project to
make the institute a hub for international research.

Its goals are as follows. ‘Maintaining stability and
balance’ and ‘having the power to change occasionally’
are important to keep in mind when thinking about
people’s decisions and evolution. ‘Fluctuation’ can make
both ‘stability’ and ‘occasional change’ possible. This
project needs to look at the world from a fluctuating and

decisive’ perspective, and include everything from single
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molecules, polymolecular systems, to cells and whole
biological bodies. It needs to understand that instability
in life hierarchy is possible, and that jumps in functional
life science decisions are a result of the valuable role that
fluctuations play. From this, fluctuations in biologically
functioning molecules and its interactions with others
give birth to complicated life phenomena. Ultimately,
we must strive to understand how to become man’
s will. As part of this project, the planned collaborative
study, “Analysis of fluctuations in function research in
life sciences”, was launched in 2012. One project was
perofrmed in 2012, and 3 in 2013. Three projects are
planned in 2014.

“Multidisciplinary study of neural information”

In 2010, this project was launched as one of two
NIPS projects aimed at “forming a hub for international
research in natural sciences’ . Its goal is to study how the
brain processes information by linking molecules, cells,
circuits, and the brain hierarchy in humans and various
model animals. We can do this by finding correlations
between the brain’ s structure and function, which would
explain how the cranial nerve processes information.
This would require running imaging experiments to
connect the dots between hierarchy levels and animal
types. Also, collaborating with researchers around the
world would help establish an international hub dedicated
to furthering our knowledge on neuroscience. In 2013,
seven individual projects proposed by NIPS, two projects
by NIBB, and one from IMS took part. The project
also invited scientists from overseas, sent their own
scientists overseas, and started holding symposiums with
international guests.

Collaborative research proposals were also accepted

from 2012 onwards.

“Gene transfer into nervous system using viral vectors”

Viral vector provides a very useful technology for
gene transfer into nervous system. In Section of Viral
Vector Development, we promote the collaboration with
many laboratories by providing various serotypes of
AAYV vectors, conventional lentiviral vectors, and highly
efficient retrograde gene transfer vectors. Moreover,

we proceed with the collaboration to exploit the more
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advantageous viral vectors.

In 2013, we provided more than 100 viral vectors for
other laboratories, and performed 2 planned collaborative
research. At present, very intriguing research results are
being obtained.

In future, we plan to promote the collaboration more
actively by providing high-quality viral vectors for more

and more laboratories

3. NIPS research meeting

In 2013, more than 1000 researchers took part in a
total of 20 meetings, and the numbers keep growing each
year. In 2014, 19 meetings are being planned. At each
meeting, the country’ s best researchers gather to take
part in serious discussions about the meeting’ s theme.

The discussions often lead to new collaborative
research project ideas both within and outside the
institute, or even new researching funding. For example,
the Glial Young Researcher Meeting in 1994 - 1996 had
lead to the priority area (B) “Glial cell role in the neural
transmission regulation mechanism” discovery, and later
on the became the priority area “ Glial Neural Network™ .
Another example would be the Biomolecular sensor
related NIPS research meeting held in 2008, which lead
to the Grant-in-Aid for scientific research on priority area
“Cell Sensor”. In addition, synapse research meetings,
and research meetings on pain, have all helped progress
in research communities across Japan, and have lead to
the establishment of new fields.

More recently, there have been a number of debates
going on about whether it was useful or not to hold
researching meetings on the same topic every year.

As a result, the meeting application guidelines
were revised, and put into use from 2013. The revised
guidelines are as follows.

1) Research meetings: This research debate meeting will

aim to create a new research field or develop a new

technology, and will only involve up to 100 participants,
one of which must be a Professor or Associate
Professor from NIPS. NIPS will provide some financial
support to pay for travel expenses.

2) Meeting duration: Up to three days.

3) Meeting venue: Meetings will take place within the

Okazaki area, where the National Institutes for Natural



Sciences is based. The Okazaki Conference Center is
available for use.

4) Research report: The organizer is required to submit
a report to the institute head within 30 days after the
meeting has ended.

5) Other: Researching meeting themes may only be

repeated for three consecutive years. If you wish to

continue research meetings on a theme for more than

three years, please submit an agenda that has included

new points of discussion.

4. NIPS International Workshop

To promote the international efforts at NIPS, the
NIPS International workshop was launched in 2008. The
workshop invites renowned scientists from around the
world, and a wide-range of participants from around the
country. All presentations and discussions are held in
English. In 2013, two International Workshops were held.
The themes were “Frontier of Cognitive Neuroscience:
Neural Mechanisms of Metacognition” and “Functional
Mechanism of Cortical Microcircuit”. In 2014, two

International Workshops are scheduled.

5. Cooperative study by high voltage electron
microscopy

NIPS is the unique organization running the high
voltage electron microscope (H-1250M) that is only
used for medical and biological researches. Worldwide
researchers who are working on collaborative research
projects use the microscope every year. The accelerating
voltage of 1000 kV allows researchers to take a look into
a deep area of the cell at higher resolution. Therefore, it
is possible to study the conformations and connections
of neurons in brain tissues, or rebuild three-dimensional
ultrastructure of cellular components using electron
tomography. Currently, the microscope is being used in
collaborative studies of biological specimens involving 1)
three-dimensional analysis, 2) high-resolution observation,
and 3) observation in near native conditions. Since the
program was started, the majority of users have come
from outside of the institute. This emphasizes the role
of NIPS as a resource provider. In 2013, 17 projects had
been carried out, three of which were from overseas. A

digital camera was installed in 2012, which accelerates

three-dimensional structural analysis by high-voltage

electron tomography.

6. Cooperative study by functional imaging
(combined study of 2011’s cooperative
study by functional magnetic resonance
imaging and cooperative study by magneto-
encephalography)

Until 2011, NIPS had been conducting two individual
cooperative studies on its large-scale functional imaging
machines, the magnetic resonance imaging machine,
and the magnetoencephalography machine. However,
as it became apparent that many researchers used both
machines, it would be more efficient for everyone if the
two studies were combined into one in 2012.

Magnetic resonance imaging involves two research
themes, “non-destructive three-dimensional observation
of living organisms” and “structure and energy
state observation of organic activity, including brain
activators”. Currently, the institute has a 3 Tesla
machine in 2000, which is twice as powerful as the
standard 1.5 Tesla machine, and has a considerable
advantage when measuring cerebral blood flow in brain
activator tests. Another characteristic is that it is capable
of running primate brain activator tests. On top of this, it
systematically processes all experimental designs, image
data, and statistical image analysis, making it more than
just a high-resolution image machine, but something
that produces high quality data that researchers need.
In 2010, the two machines were interlocked, becoming a
dual system capable of analyzing brain function related
to social communication.

In 1991, the first 37 channel magnetoencephalography
(MEG) machine in Japan was installed at NIPS, and
has since been a pioneer for MEG studies, even getting
recognition from the international community. At the
same time, researchers from universities and institutes
without a MEG machine took part in collaborative
studies with NIPS, many of who discovered fascinating
results. Even today, NIPS is the only institute providing
outside researchers the opportunity to use the MEG
machine in cooperative studies using large facilities. In
2002, a new whole-head type MEG machine was installed,

allowing clinical test measurements impossible at other
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universities to be made at NIPS. Cooperative MEG
study themes either come under, “higher brain function
investigations such as judgment, memory, and learning”
or, “sensory and motor function investigations”. A
significant problem that is likely to come up in the near
future is how to use the MEG machine simultaneously
with other techniques such as functional magnetic
resonance imaging (fMRI), transcranial magnetic
stimulation (TMS) and near infrared spectroscopy

(NIRS).
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Joint Researches

NIPS International Workshop

" Functional Mechanism
of Cortical "

Outline

To analyze wiring pattern and functional role of each
neuron subtypes of cortical microcircuit is essential to
understand how brain works. Now the research field
becomes one of the focuses of neuroscience. The NIPS
international workshop: The sixth international neural
microcircuit conference -Functional mechanism of
cortical microcircuit- was held at Okazaki Conference
Center between June 24" and 26™ in 2013. Eighteen
speakers from U.S.A., Germany, Switzerland, Austria,
France, Australia and Japan introduced their cutting edge
topics. In addition, twenty seven posters were presented
by young Japanese researchers. Ninety seven attendees,
80 from Japan and 17 from oversea, enjoyed the talks,
presentations and discussions during the meeting. It was

a significant meeting.
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NIPS International Workshop

"Frontier of Cognitive Neuroscience
Mechanisms of Metacognition "

Outline

NIPS international workshop “Frontier of Cognitive
Neuroscience Mechanisms of Metacognition” was held
on Oct. 18-19, 2013 at Okazaki Conference Center.
Three speakers from laboratories outside Japan and five
speakers from Japan were invited and 58 participants
joined the symposium and intense discussion. The
organizers chose speakers who work on metacognition
in diverse backgrounds, such as comparative cognition,
neurophysiology, associative learning theory, functional
brain imaging and computational neuroscience. The
speaker from comparative cognition talked about his
works on meta-memory in birds, with discussion on how
to evaluate metacognition in non-human animals who
cannot report their introspection using language. The
neurophysiologists talked about their work on neural
correlate of metacognition or uncertainty in monkeys
working on metacognition task, from the pulvinar, the
dorsolateral prefrontal cortex and the supplementary
eye field. The speaker from associative learning theory
reported his work on neural correlate of acquired
saliency rather than uncertainty in orbitofrontal cortex of
rats. The speakers from functional brain imaging talked
about relationship of metacognition and expectation
with analysis in term of Bayesian statistics. The
computational neuroscientist talked about the relationship
between collective decision and metacognition. The
interdisciplinary nature of the symposium led the young
participants to intense discussion and, we believe,
contributed to the development of the new field of the

study of metacognition in neuroscience.
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44 NIPS International Symposium

The 44th NIPS International Symposium “The 5th Asian Pain Symposium”
December 18 - December 20, 2013 Okazaki Conference Center, Okazaki, Japan

5 44 MIEBITERR S RO w2, S5 E7 I T 4vr vl ENPLOBINFIRISH FARGEES 14 %) THY, &t 109 %
CULELT20134F 12 18 HED 12 H 20 HXTO 3 HIEFHME ~ ORMEiG/z. FBiE 24 B, RAX—R R 31 ETH-oT, EE
aflz EHAMTERD B 1% 15 TN AL BRA 2T 3R P A D e e TAT O,

10 ZOSHE» COMFFTHE 2 & URE 14 DS E (I, FTRLIEHTHY, WA TH-ILFE 25,

BE, B, 41X, MY, AXVR) 2oDBIME DTz, E2,

44™ NTPS International Symposium was held as the from abroad) participated in this symposium with 24 oral
5™ Asian Pain Symposium with people from China, and 31 poster presentations, and the meeting was really
Korea, Taiwan, Canada, Germany and United Kingdom fruitful with a lot of discussion.

in addition to Japan. One hundred nine researchers (14
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Program

Dec 18 (Wed), 2013

Opening Remark

Makoto TOMINAGA (Okazaki Institute for Integrative
Bioscience)

Session 1
Chair: Koichi NOGUCHI (Hyogo College of Medicine)
13:00-13:25
Takayuki NAKAGAWA (Kyoto University, Japan)
“Roles of TRPAI in oxaliplatin-induced acute peripheral
neuropathy”
13:25-13:50
Kazue MIZUMURA (Chubu University, Japan)
“Muscle pain and neurotrophic factors”
13:50-14:25
Lan BAO (Chinese Academy of Sciences, China)
“The trafficking regulation of Nav1.8 in primary sensory
neurons’

Session 2
Chair: Kazue MIZUMURA (Chubu University)
14:45-15:10
Seiji ITO (Kansai Medical University, Japan)
“Bifurcate roles of nitric oxide in neuropathic pain”
15:10-15:35
Koichi NOGUCHI (Hyogo College of Medicine, Japan)
“Pronociceptive lipid mediators in spinal cord in neuropathic
pain”
15:35-16:10
Seog Bae OH (Seoul National University School of Dentistry,

Korea)
“Chronic pain as an intractable neuroinflammatory disease”

Session 3
Chair: Seiji Ito (Kansai Medical University)
16:30-16:55
Makoto TOMINAGA (Okazaki Institute for Integrative
Bioscience, Japan)
“Molecular mechanisms of nociception through TRPA1
activation”
16:55-17:30
Xu ZHANG (Chinese Academy of Sciences, China)
“Role of FXYD2, y subunit of Na"K'-ATPase, in
inflammatory pain”

Poster Session 17:30-18:30
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Dec 19 (Thu)

Session 4
Chair: Makoto TOMINAGA (Okazaki Institute for

Integrative Bioscience)

9:00-9:25
Junichi NABEKURA (National Institute for Physiological
Sciences, Japan)
“Remodeling of synapses in somatosensory cortex in chronic
pain mouse

9:25-10:00
Min ZHUO (University of Toronto, Canada)
“Presynaptic form of long-term potentiation in the anterior
cingulate cortex mediates injury-related anxieity”

Session 5

Chair: Fusao KATO (Jikei University School of Medicine)
10:20-10:45

Yasushi KURAISHI (University of Toyama, Japan)

“Involvement of oxidative stress in herpes-associated acute
pain and itch in mice”

10:45-11:10
Emiko SENBA (Wakayama Medical University, Japan)
“Exercise training attenuates neuropathic pain by
modulating microglial activation”

11:10-11:45
Bai Chuang SHYU (Academia Sinica, Taiwan)
“Differential mechanisms of P2X7 and BDNF in central
post-stroke pain”

Session 6

Chair: Emiko SENBA (Wakayama Medical University)
13:15-13:40

Makoto TSUDA (Kyushu University, Japan)

“Microglial transcription factors and neuropathic pain”
13:40-14:15

Yong-Jing GAO (Nantong University, China)
“Chemokine-mediated astroglial-neuronal interaction in
neuropathic pain”

14:45-14:40
Hiroshi UEDA (Nagasaki University, Japan)
“Roles of amplification of LPA synthesis through microglial
activation in neuropathic pain”

Session 7

Chair: Hiroshi UEDA (Nagasaki University)
15:00-15:25

Masabumi MINAMI (Hokkaido University, Japan)

“Role of the bed nucleus of the stria terminalis in pain-
induced aversion”

15:25-16:00
Xian-Guo LIU (Sun Yat-sen University, China)
“Cytokine microenvironment hypothesis of chronic pain”



Session 8

Chair: Masabumi MINAMI (Hokkaido University)
16:20-16:45
Ryusuke KAKIGI (National Institute for Physiological
Sciences, Japan)
“Pain and itch perception in humans”
16:45-17:20
Wei-Zen SUN (National Taiwan University Hospital, Taiwan)
“Awake or asleep? Behavioral correlates of the brain
metabolic activity and functional connectivity by pregabalin,
alpha-2-delta antagonist, in awake neuropathic pain model”

Dec 20 (Fri)
Session 9

Chair: Yasushi KURAISHI (University of Toyama)
9:30-9:55
Hidemasa HURUE (National Institute for Physiological
Sciences, Japan)
“Spinal GABAergic excitation by optogenetic activation of
descending noradrenergic system”
9:55-10:20
Guang-Yin XU (Soochow University, China)
“Epigenetic regulations of chronic visceral pain in functional
gastrointestinal disorders”

Session 10
Chair: Hidemasa HURUE (National Institute for
Physiological Sciences)
10:40-11:05
Fusao KATO (Jikei University School of Medicine, Japan)
“Nociceptive amygdala in various chronic pain models”
11:05-11:40
Jun CHEN (Fourth Military Medical University, China)
“Painful neuropathy and the environment - Prediabetes and
Metabolic syndrome, risks of a western lifestyle”

Closing Remark

Makoto TOMINAGA (Okazaki Institute for Integrative
Bioscience)

Posters

There were 31 poster presentations.
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1 . o (Department of Molecular Physiology, 2013. 4.1
(1) 1mgact of glial glutgmate rgceptors and (2) the University of Saarland, Germany)
potential of NG2 glia differentiation
Acute cardiovascular and cerebrovascular effects of J eaan.lerre qutam (De%partr.nent of

2 energy drink consumption Medicine/Physiology University of 2013.4.3

Fribourg/Switzerland)
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4 | Neural Correlates of Active Vision (e 1) b AT FiEE) 2013. 6.4
Role of the Superior Colliculus in coordinating the Douglas P. Munoz

5 . ) . . 2013.6.18
orienting response (Queen’s University, Canada)

Ethan Bromberg-Martin
6 | Neural circuits for information seeking (Laboratory of Sensorimotor Research, 2013. 6. 26
National Eye Institute, NIH)
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Neuromodulatory Interventions to Improve Upper . . .

8 | Limb and Lower Limb Motor Functions and Possible | »-Xc28i¢ Edgerton (University of 2013. 627

. California, Los Angeles, CA)
Mechanisms
GHB activates GABAA receptors, a new insight into Nathan Absalom (Faculty of Pharmacy,

9 . . . 2013. 7.1
an old drug University of Sydney, Australia)

10 The evolution of rhythmicity in vertebrate feeding Callum F. Ross (Deapt. of Organismal 20137, 2
and locomotion Biology & Anatomy Univ. of Chicago) o
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i %“ VS Btk - “pe e = N
11 | MR E R I 1 5 CCL-1 D5 et 1 A R LA R ) 2013.7. 17
Tibor Rohacs
12 The role of phosphoinositides in sensitization and (UMDN] New Jersey Medical School, 2013. 7. 22
desensitization of TRPV1 channels Department of Pharmacology and o
Physiology, Newark, NJ USA)
Norimitsu Suzuki (Eccles Institute
. L. . of Neuroscience, John Curtin School
13 | Cortical circuits underlying the sense of smell of Medical Research, The Australian 2013.8.7
National University, Australia)
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. . Yosuke Morishima
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independent altruism. . . .
University of Bern, Switzerland)
Temporal Dynamics of Eye Gaze Patterns in . . .

24 Interactions with Human and Artificial Agents Matthias Scheutz (Tufts University) 2013.124

g5 | Active vision in marmosets: a New World for visual = | 1 & \fitchell (The Salk Tnstitute) 2013125
neuroscience
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Eitan Reuveny
27 | Regulation of calcium homeostasis by SARAF (Department of Biological Chemistry, 2013.12 13
Weizmann Institute of Science, Israel)
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. Science and Technology)
medial prefrontal cortex.
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MYELIN MODULATES AXONAL SURVIVAL

Bruce Trapp (Department of

38 | BY REGULATING AXONAL ORGANELLE Newroscionms Claseland Clinic) 2014.2.4
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10 HA%: | COUTINHO, Eulalia Annette muscle and brown adipose tissue by studying glucose uptake
and fatty acid oxidation in both tissues.
Identification and characterization of molecules involved in
R Ik synapse formation and maturation mediated by Neurexin/
Neuroligin pathway
%k JEW WK FE CRH —a—u ok 238 £ A 3
PRBEE [ wn p B Ly —
WEHE PRI Mz T8 T 2 N- f5 S RUNE S DM RET 2%

DWI WAHYU, Indriani

Clarifying pathophysiology of L-DOPA treatment induced
dyskinesia in Parkinson's disease models
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T EPREEHERED AR LR BEPA D720 D in vivo 2y F 250 7
DR%E

SUN, Wuping The role of TRPV2 in Pancreas.
10 HA GUPTA. Rupali Vector construction and functional analysis of TRP-channel in
- up different organisms.
BINTE MOHAMED ASGAR, Nur Investigating the metabolic roles of AMP-activated protein
Farehan kinase (AMPK)
BN S VT 7N A MDD ERNIZ I BEERE AT
JER FIE MEMERE B I A TR DS T HE SR LM RE B 1B
% 1E—HD B RE &> 2 ¥ 2 B OB ) R MR RE 8 RS
Ma 38 7 VIMIVALIBRTI I LB <A 70N 24 T RS O 17 P
g R ZyMT=Y AR ERL, SEH) (TUBCRMIEE) 52580
FEM R AR SO BRI R T 5
Pk 24 G WA ho JREESED TRP F A NVEEREN DR B D fRHT
(i NN ]) HERRANCRE T A0 T E DM e
PRAMANIK, Gopal ?ﬁg)ﬂ?oxﬁg% Neuroligin/Neurexin D+ 7 AR #3513 215%E|D
AR Vb AA=Z 2 it Bl Fz 7 Aba A MO B RE R
b EED 2 OVIMNAL RGN & B2+ 7 A E IR O fiF A
KURGANOV., Erkin Recopstitutipg TRP channels' into lipid bilayer systems and
learning their gating mechanism.
s e T R T W LI BRER I L 2 R IR L HE A O F652 il
. |1 X RIHREIZY BT 55 N- f5 A BURESH D MR T
10 HA%
- fMRI (MRI) study of perception of facial recognition emotion in
BE KA . .
normal subject and Autism
B EEK B gL ZHUIRIE T 21 S RE T O PR A
B A4 AHE 3 ABEE DR - M RE DB SR
AL T BIEFERESMINGE ((DCS) »EFEFHLEF IO EH 5L
22
} my H 2 ah DR B A o1t 3L % o iR BY
S 25 4 -
L BERA FHITRIE DY E L 2 U E R RAR O iR A
i NI i i - BRETEG % OMREE D AH =X LB B %E
WE BT SOHLATEI OMEREIZBE 5.9 2 KB ] % o ) FE AR AT
WAHAB LUNA Excita?ory and Inhibitory synapse distribution on cortical
pyramidal cells
R 27 AT IEH B Ca2 +F % 2 AL B O AEBRTE 5 M AR o 1T
10 H A% 5 e The function of Cystatin F and Cathepsin C in the pathogenesis

of Multiple sclerosis.
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AMER

Education

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.

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

School of Life Science is constituted three departments;
Department of Genetics (based on NIG (National Institute
of Genetics)), Department of 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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Education

KERBE RS

STUDENTS FROM OTHER UNIVERSITIES

BRSO, KRFILRIFIHBEBIEL T, AR daE
BORA ML ENPREBROEELL, 7 »oAfkor~ovich
120, ANEEEESYOBAEDR AR LITREITIZ LR HAYL
LT3,

AFFZERTIE, ZNOIZBIE T 25 ¥ 231 BFIF 2 ¥ L DL [RI R
WERPFETHLLLE, REFOEMCELTE, H, &, £
MRFOEFBCUT, [T EE] 220 AN, K¥ER
CERHB R NRIT-TERD, JEFECRTH, RO
ZAHEN~DO KB E DB H DO EE A, FROFE» 6
BHARFA R [RERIILEFHMIRAE] ELTRY AR, Hf
T TIIRIRRLITORF BB EOM 12752 LEL,
ZANI R, B R OB 5 R BT AR
T, ZAUABRERIELT—ET, ERFORFEFED CHERE
ENEHEIOVT, FHEEERLFTOTEEODL, iEHZ
ANERET S,

HAAEFARES

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.

VEE R | TERER KSR

PR HIK

EFEBLT 7 v 770 b=y 2B 5 TR

RHZE O RIEO I

MO T | wdmk ks | pemgen | LT AR TEETREERE 20 B KR ROm

B SRR BEIER | R i IR - RAE =017 471

TR OBRTE % 1 5 2 F <~ =

WESL | RACEAER | RIER | eEEK Y OWFEA =7 1, RO ¥ 1 311 3
RERB ORI B v OF TR

R R Y o o S s

Wl W | BERBOCEIER | BEIER | - a ey | 0 O KOTRMEIRIERG PO

CEUAHEHEE=2—urOF50R

BHIK
IS I S e TRPC3/6 Ak F v v A v iz & 5 DAL
b5 3 | JUNKRERERE HEEMZE P FEENT IR E H I 5 HE O
Rl FE | AL RRRE R | R R MAAR AR B | KSR ISAL O Mt 4
= e 2 e s zrpgery | CETRHERE - 7 7 4 | H2B/+ o Tomato Knock In 7 v I % v 7= i
. Sa s | s : A R BERIROBHERIE T 250 3 1S > + 7 2 53E
W W | BERETAYAER | IR | ek | o)y e
BN H JUIM R KA R R ERT FREE - BRAESFHIR | ZIREHERNC & A RIS O 5 1Bk o b
Stevenson, N _— Moleculz.lr and Functional Role of tPA-PDGFRa Signaling in
T Kato University of Michigan Integratlve Regulating Neurovascular Couplin
amara Ka Physiology gu g pling
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Education

EFR3T

International Exchanges

ESRBIE IS M O A MBS, TN EBEIIRFZEHERI L L
TEEDPHY, FEKRHBEALITORTVS, 2T
CRHAEANF BB ERE (Ra8IR24, KA E2H)
DR arHbHy, ZOHIELHHL TR RO 2D RHE
AAFEIRZIT-oTO5, FHEAFRBIRCILFEZROLES,
R EOEE LW OFHEEEN b IL T i2eT
V5, 2O HAE TR B LR B E O E R FIFHL
T, HEAEERPBEESEE LTS, 3, IEERRE
PR KRR B CAFETEEF AR IEMLTO 3,

AP O TR FEFRATRE B L LTI, PR E R Ry
LBHTONG, WEILCL2EBA#EINTVS, ZLDGAEE
PR BAR DA —H A =Ly, d@ERES LY 1020 7, BN
PO D L% FO—RRE 2L TIT) (B
& 100-150 ZFEEE) D THBH, ok 25 4E1E, 5 44 [A]
AEFRFEIRS S RO WAL, [5th Asian Pain Symposium ] #,
2013 4F 12 H 18 H&Y 12 H20 HE T 3 HI#, 109 4 (E AN
95 %4, EA 14 ) OB TNz, 725K 20 52
JOEFR R 2 DEBER TH 2 E R ESHEF 1 Lol
2 [AIBHME SN TV 275, ARk 25 4EF£LE [Frontier of Cognitive
Neuroscience Mechanisms of Metacognition | 3&TF [ KMk
BB R FE DR RERE BB | O 2 TE24RIN - BHMEL, &
R Emm O ENAIEE DB LMDt LT,

NG LISME, T E Y~ TOEBRILEIFZE A 2 {Thb i
T3,

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. 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 2013, the
44th NIPS International Symposium was held under
the title of “5th Asian Pain Symposium” (Organizer;
Prof. Tominaga) with 109 participants. 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.

1. "EARABES
K % % T % it & b:1E
ISLAM, Md. Rafiqul Bangladesh Assistant Islamic University 2013. 4. 1 ~2013.11.28
Professor
MERZLY AK, Petr Uzbekistan | Senior Researcher |ePublic of Uzbekistan 2013. 4. 8 ~ 2013. 8.29
Academy of Sciences
RODSIRI, Ratchanee Thailand Lecturer Chulalongkorn University 2013.10.23 ~ 2014. 1.22
. Republic of Uzbekistan 2013. 6.10 ~ 2013. 9.26
SABIROV, Ravshan Uzbekistan | Professor Academy of Sciences 2014, 1.14 ~ 2014, 3.31
DARBIN Olivier Eric USA Assistant University of South Alabama| 2013. 4. 1 ~ 2013. 9.30
Professor
ZEGHBIB Abdelhafid Germany ieszzifgthe The University of Scheffield | 2013. 4. 2 ~ 2013. 9.30
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ZHOU Shi-Sheng China Professor Dalian University 2013. 7. 1 ~ 2013. 9.30
MOOREHOUSE Andrew | Australia Senior Lecturer University of South Wales 2013. 8.27 ~ 2013.12.27
BOSC.H_BAYARD Jorge Cuba Senior Researcher |Cuban Neuroscience Center | 2013. 9. 1 ~ 2013.12.27
Francisco
HIROTANI Masako Canada Associate Carleton University 2013. 8.19 ~ 2013.12.31
Professor
2. BXREMHIRESEF
K 4% % B % e & oM
DEROUICHE Sandra | France Post Doctral Univesity Lille 1 2013.11. 1 ~ 20151031
Researcher
KECELI Sumru Turkey Research Fellow Nathnal I.nstltut'e for 2013.10. 1 ~ 2015. 9.30
Physiological Sciences
VEALE Richard USA PhD Student Indiana University 2013. 9.12 ~ 2014. 1.12
ISLAM Rafiqul Bangladesh | -ssistant Islamic University 2013.11.29 ~ 2015.11.28
Professor
3. EEVFRYIL
K % % ik 4 @ 2|
. Chinese Academy of
Zhang Xu China Professor . 2013.12.17 ~ 2013.12.21
Sciences
Xu Guang-Yin China Professor Soochow University 2013.12.17 ~ 2013.12.21
Chen Jun China Professor Fourth Military Medical 2013.12.17 ~ 2013.12.21
University
Gao Yong-Jing China Professor Nantong University 2013.12.17 ~ 2013.12.21
Oh Seog Bae Korea Professor Dentistry Seoul Nantong | 513 15 17 90131221
Univers
Shyu Bai Chuang Taiwan Professor ACADEMIA SINICA 2013.12.17 ~ 2013.12.21
Sun Wei-Zen Taiwan | Professor Neurobiology and Cognitive | 913 15 18 90131222
Science Center
Liu Xian-Guo China Professor Sun Yat — sen University 2013.12.17 ~ 2013.12.21
Bao Lan China Professor Chinese Academy of 2013.12.17 ~ 2013.1221

Sciences

ARER/ BEFER
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4. HMEMABBRER

K % % ik % @ |
Weber Douglas USA Associate University of Pittsburgh 2013. 6.29 ~ 2013.7. 2
Professor
Kim Yong Ho Korea Postdoctoral fellow | Seoul National University 2013. 7. 1 ~2013.8. 4
Jang In Jeong Korea Master course Seoul National University 2013. 7. 1 ~ 2013. 8.12
student
Oh Seog Bae Korea Professor Seoul National University 2013. 7. 4 ~2013.7. 7
Ramos Ander Germany Postdoctoral fellow | University of Tiibingen 2013. 6.30 ~2013.7. 2
Bromberg-Martin Ethan | US.A Postdoctoral fellow | National Institutes of Health | 2013. 6.25 ~ 2013. 6.27
Alsayed Abdelhamid . . . N
Mohamed Alsayed Egypt Assistant Lecturer | South Valley University 2013. 6.20 ~ 2013. 6.22
Oh Seog Bae Korea Professor Seoul National University 2013. 7.26 ~ 2013. 8. 2
Gallant Jack USA Professor University of California, 2013. 8.26 ~ 2013. 831
Berkeley
BE BT Canada Assoclate Carleton University 2013. 7.21 ~ 2013. 7.27
Professor
Kou Zhen-zhen China PhD. Student | ourth Military Medical 2013.12. 1 ~ 2013.12.25
University
A BT Cnada Associate Carleton University 2013.11.10 ~ 2013.11.24
Professor
5. &€
K % % L e & oM
Lee Soohyun US.A Il;(éfl‘c()i?’ctoral New York University 2013. 6.22 ~ 2013. 6.26
. Principal National Center for Scientific N
Fricker Desdemona France Investigator Research (CNRS) 2013. 6.18 ~ 2013. 6.29
. Medical University of
Klausberger Thomas Austria Professor Vienna 2013. 6.18 ~ 2013. 6.25
Mikula Shawn Germany Postdoctoral fellow MaXfPlaan Institute for 2013. 6.22 ~ 2013. 6.29
Medical Research
Higley Michael USA Assistant Yale School of Medicine 2013. 6.23 ~ 2013. 6.29
Professor
Lubke Joachim Germany Professor Juelich Research Center 2013. 6.21 ~2013.7. 1
Harnett Mark US.A Postdoctoral Howard Hughes Medical | o513 6 95 913 628
Associate Institute
Institute of Genetics and
i & France Postdoctoral fellow | Molecular and Cellular 2013.11.18 ~ 2013.11.21
Biology (IGBMC)
[y e US.A Postdoctoral fellow | Cornell University 2014. 1. 7 ~2014.1. 8
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6. ZFEMA

K 4 % Ik 4 @ 2|
Assistant Kyung Hee University
KIM, Sun Kwang Korea College of Oriental Medicine | 2013. 4.22 ~ 2013. 4. 26
Professor .
Department of Physiology
Assistant Kyung Hee University
KIM, Sun Kwang Korea College of Oriental Medicine | 2013. 6. 19~ 2013. 6.23
Professor .
Department of Physiology
Assistant Kyung Hee University
KIM, Sun Kwang Korea College of Oriental Medicine | 2013. 7.30 ~ 2013. 8. 5
Professor .
Department of Physiology
Assistant Kyung Hee University
KIM, Sun Kwang Korea College of Oriental Medicine | 2013. 11. 8 ~ 2013. 11.14
Professor .
Department of Physiology
Assistant Kyung Hee University
KIM, Sun Kwang Korea College of Oriental Medicine | 2013.12.29 ~ 2014. 1. 5
Professor .
Department of Physiology
7. HRHBHARA
K 4 % L e & oM
ALSAYED
ABDELHAMID Egypt Assistant Lecturer | South Valley University 2013. 4. 1 ~2014. 331
MOHAMED,Alsayed
8. WABHAEA
K 4% % i B oM
The Graduate School for
KECELI Sumru Turkey PhD Student Advanced Studies ((3 &7 2013. 4. 1 ~2013. 9.30
FHRFEFERE)
The Graduate School for
DWI Wahyu Indriati Indonesia PhD Student Advanced Studies (& #F | 2013.10. 1 ~ 2014. 3.31
FTRFEBEKRE)
HIROTANI Masako Canada Associate Carleton University 2013. 4. 1 ~ 2013. 8.18
Professor

ARER/ BEFER
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9. BAVLMRESR

K % % Ik 4 @ o

Principal Centre National de

Fricker Desdemona France D Recherche Scientifique 2013. 6.18 ~ 2013. 6.29
Investigator

(CNRS)

Higley Michael US.A Assistant Yale University School of =1 o15 6 95 9913 629
Professor Medicine

Thier Hans-Peter Germany Professor University of Tuebingen 2013.10.10 ~ 2013.10.13

Arnstein Dan Germany PhD student University of Tuebingen 2013.10.10 ~ 2013.10.13

Liang Yajie Germany gz;todv‘;“oral University of Tuebingen 2013.10.10 ~ 2013.10.13

Zaretskaya Natalia Germany Ig‘zflt(igctoral University of Tuebingen 2013.10. 9 ~2013.10.13

. Administrative . . .

Broocks Sabrina Germany Support Stuff University of Tuebingen 2013.10.10 ~ 2013.10.13

Von nicolai Constantin | Germany ?ngi‘;cwml University of Tuebingen 2013.10.10 ~ 2013.10.13

Evrard Henry Germany ggzzzcrh Group University of Tuebingen 2013.10.10 ~ 2013.10.13

Nienborg Hendrikje Germany gizzre(;h Group University of Tuebingen 2013.10.10 ~ 2013.10.12

pemE W Germany gzzzzcrh Group |5 iversity of Tuebingen 2013.10. 9 ~ 2013.10.11

Burgalossi Andrea Germany gzzzzcrh Group | 5 ibersity of Tuebingen 2013.10. 9 ~ 2013.10.13

HAFED Ziad Germany g:zrecrh Group | {1 iversity of Tuebingen 2013.10.10 ~ 2013.10.13

SONG Chihong Korea Postdoctoral Korea Basic Science 2013.11.12 ~ 2013.11.14
Fellow Institute

MITCHELL Jude USA ?e’flzdvcv’“oral The Salk Institute 2013.12. 5 ~ 2013.12. 6

SCHEUTZ Matthias US.A Professor Tuftz University 2013.12. 4 ~2013.12. 5
Associate

B USA Reseasrch Yale University School 2014. 1.21 ~ 2014. 1.31
Scientist

Trapp Bruce US.A Professor Cleveland Clinic 2014. 2. 2 ~2014. 2. 6

T USA Lostdoctoral University of North Carolina| 2014. 1.20 ~ 2014. 1.25
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Common Facilities in Okazaki

FIETEEREIZEE Okazaki Library and Information Center

I {75 R [ 2 0, TRy 3 B B DX T, e ZE S I B - BE B -
TRAFL, [El 3 HRIDREE, S [EFI A& F ML T
W3,

(Fetne
1. 9475V —Hh—Nicd5 24 RERTFI,
2. TEHIRER A —E A
(Web of Science, SCOPUS, SciFinder %) .

The Library collects, arranges and preserves journals
and books of the three Institutes, and provides them for
common use for the Institutes staff and their guests.
<main function>
1. 24hours use by a library card
2. Information retrieval service

(Web of Science, SCOPUS, SciFinder, etc) .

B> 7 7L At 2— Okazaki Conference Center

AT OE BRI & CEANRRZXY, B, HED Okazaki Conference Center was founded on February,
HERICETHLLLI, AL, KM 5352 LRHMEL 1996 to promote international and domestic conference
Foiax. KT 200 4, k= 120 4, DalE 2 %) program of research and education.

% 50 ZOFH»TES, Conferece Room A (capacity of 200)
Conferece Room B (capacity of 120)

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

K&i#%E  Conferece Room

AIZEHREEE -MHEIVT77 LV A€V 22— 153
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MIGHEEFIBHZEEREAMER Accommodation

SRR AR SO mEInc it 270, illEskk L TEN
sk [ =Emy2 ] [ 8% 51, #FrHlfas (1 AH) 9, Fepl = (2
AH) 4, RlwE 10, KIEE 20 7 | LOWAKRFeyy [fEHl%E
14, RIKE 3 7] CFRK 22 4 9 HARERILR) »'HD, JL[EF]
e E 2 CoSHE AT B E RSN TV 5,

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 o 3

FKFry?  Myodaiji Lodge

T SIREE The Sakura Nursery School

HKOREEN, FFRL B TOMNEL IR T Al sh
IR RENFE R THS.

ERSTHHP LD Z I AND A RET, 288 DAL— R H
FHH~ DRI LIRL TS,

X BRI  AERSTH~ SR E T A FEEARLT

EH18 4

FUFIxH 5 - [l SHE B I 272 S5 e S ¥ 2 IS,

Kihibfse s, K#bet.

PARIH : HiEH~ & REH

BHERIRER] : 8:00~19:00 (FKIEE  20:00)

RETRE  HIRRE, — R RE

The Sakura nursery school is the institutional child
care facility established for supporting both research and
child-rearing.

The school accept a child from the 57th day of after
the birth, and is supporting a researcher's smooth return
to research activity.

Age: From the 57th day of after the birth to 3 years old
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Capacity: 18 persons

Use candidate: The officers, reserchers, visiting
researchers, graduate students at Okazaki three
institutes Opening day: From Monday to Friday
Opening time: From 800 to 19:00 (maximum extension
20:00) Childcare form: Regular childcare, temporary

nursery care
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Okazaki Administration Center

YN AT S
s

General Affairs Department

—— RS —

General Affairs Division

—— EEHTE

International Relations
and Research Corporation
Division

;Hh

- BBIR

| General Affairs Section

- EEE

Planning and Evaluation
Section

—|—' EHY — b 2%

Information Service
Section

- KR

| Personnel Section

| Employee Section

— - 54

| Payroll Section

— [

International Affairs
Section

e KRR

Graduate Student Affairs
Section

e LR

| Joint Research Section

- PR

Collaborative Research
Section

Financial Affairs Department

—|—‘ A E R

Financial Affairs
Division

—|—' A EERR

Procurement Division

—|—~ fiti B R

Facilities Division

|_

L BRSEB AR

| Research Aid Section

| General Affairs Section

- EE R

First Financial Affairs
Section

- B AR

Second Financial Affairs
Section

- M AR

Third Financial Affairs
Section

- R

| Accounts Section

e SRR - AT — A |

Procurement Section for NIBB and NIPS

- - EHEL 2 —F— L]

Procurement Section for IMS and Okazaki
Administration Center

1 AR

| Asset Management Section

| Facilities Section

| Electricity Section

| Machinery Section

| Environmental

BRANZARRBABREEB LY 2—

Conservation Section
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Campus Map

Xl FlOH X gy
According to area Use classification
AEBEREIERT, SRR RIS TRV,
MRS SE L ¥ —, WA, WAETE,
WIRSFHIK | iR ke v )
Myodaiji Area National Institute for Physiological Sciences,
National Institute for Basic Biology,
Institute for Molecular Science,
Okazaki Administration Office, Staff hall, Lodging for staff,
Myodaiji Lodge
= MK M=y 7 7 Ly A v 4 —, il (SR v )
Mishima Area Okazaki Conference Center, Mishima Lodge
X MR EE
Tatsumi Area Lodging for staff
[UES::ES RIBFHE A A A 2o A 7 —1Eh
Yamate Area Okazaki Institute for Integrative Bioscience

National Institutes
of Natural Sciences

oo o HET

Old Route No.248

National
Institute for
Basic Biology

Molecular Science

Ir. HLgl:iSchonl\

attached to

Aichi Univ. of Education

@ FHOAH

@i
Ryukai

@
yukai el 1L 1 X
h Okazaki -

Public Health Center
Okazaki City Medical Association’

AEfEER 2 —0 j Q —

Fukiyabashi
Bridge

/Rokusho Shrine

ConferenceCenter
& Mishima Lodge:
=

7 UL S

@ wkr/

— Tatsumigaoka
| Elementaly
School

[

I
EIFHRA
National Institute

i 2% for Physiological.Sciences
Location \_\ //
O AP EHFERT FEBRAT ZERR
Main Building
© LR EM e
National Institute for Basic Biology -
@ B FERE ¥ — (EtEihh=)

Center for Experimental Animals (Terretrial)

@ S A UM IR

-
|

|
\\

e
i \
=L
U '

WA 61X /
:

/)
EiE MRS

Library
[ A

Reserch Center for
High-Voltage Electron Microscopy Building Computational Science

—

National Inlstitl}te
for Basic Biology /

LLSES
Staff Hall

©® il
Common Facilities I
® Fima Il

Common Facilities II

@ LRI

Waste disposal and treatment facility

RSN 2L R
Magnetic Resonance Imaging Building
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Location

O WF 154 A
Yamate No.1 Bldg.A

@ WF1 54 B
Yamate No.1 Bldg.B

T @ WF 2 54
SFREHRR
Institute
for Molecular Science

Yamate No.2 Bldg.
@ T35
Yamate No.3 Bldg.
® WF 45
Yamate No.4 Bldg.
© LTF5
Yamate No.5 Bldg.

@ IBBPtv&—1i
IBBP Center
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Location

BAMR
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SEPRTZIPR

Location of Institute

B From the direction of Tokyo
Change the train to Meitetsu at Toyohashi Station and get off
at Higashi-Okazaki Station (about 20min.between Toyohashi and
Higashi-Okazaki). About7min. on foot to the south (turn left at the
ticket barrier)

M 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).

M From Central Japan International Airport

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

< By Train >
About 60 min. by Meitetsu Airport limited express for Higasi-
Okazaki Station. About 7 min. on foot to the south.

M By Car
Drive Tomei Superhighway to Okazaki Exit, about 1.5km
toward Nagoya, turn left at City Office S.E. signal. About10min.

Ok w7 10
BRI TANREGE (BER) (A, G T EH (8
&SRR R 20 47) . FEILOIESHK) 7 55,
OKRBH HE A
BT, 2k (Beka T BE (Riz, BT
H (% 8k 40 B -H R R 30 47) . L0 iESH 7 45,
OB EPE 226
<NA>
Bk AN (5RO A7 &2 I, T8k 65 45, SRk (57
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