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INTRODUCTION

National Institute for Physiological Sciences (NIPS) is an inter-
university research institute for research and education on
human physiology, which investigates the mechanisms of human
body function, carries out joint studies with domestic and foreign
scientists, and provides education and training for graduate
students and young scientists. Research of human physiology
can provide us with scientific guidelines for healthy living and
scientific knowledge that forms the basis for elucidating the
mechanisms of disease pathogenesis. The main subject of the
present NIPS research is the brain and nervous system, because
the brain is remarkably developed in human and is the key
organ that distinguishes human being from other species. The
brain regulates and controls other organs and tissues in the
body through interactions with them. Research of brain will
answer questions how we sense and perceive objects, how we
remember things, how we think using language, and other
questions; these questions have mystified our ancestors and us
from ancient times. Research of brain is expected to provide us
clues how to ease and circumvent problems in the coming
unprecedented ageing society.

The NIPS advocates the following three missions. The first
mission of NIPS is to conduct cuttingedge research in the
physiological sciences at many levels, ranging 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. Recently, life science is rapidly
advancing, and its research field is becoming broader and more
diversified. In such an evolving situation, the NIPS has always
conducted a leading role in the physiological sciences and brain
science both in Japan and abroad, owing to the warm and
mighty support from the researchers community.

The second mission of NIPS is to promote the research in
Japan. The NIPS, as one of the inter-university research
institutes belonging to the National Institutes of Natural Sciences
(NINS), conduct joint studies with researchers from domestic or
foreign universities and research institutes. The NIPS provides
specialized equipments, such as newly developed electron
microscopes and human brain imaging apparatus, to the
researchers. The NIPS also holds workshops and international
symposia to promote domestic and international research
collaboration. The number of the joint studies we have

conducted last fiscal year was 142. This number is
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approximately twice as large as the numbers before the
corporatization in 2004.

The third mission of NIPS is to educate and nurture young
scientists. 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
PhD. course of study in physiological sciences in SOKENDAI
(the Graduate University of Advanced Studies). About 50
graduate students are enrolled in the 5year Ph.D. course. In
addition, the NIPS contributes to the training or education of
graduate students and young scientists from many universities
and research institutes (including private sector institutes) by
providing various training and teaching courses.

In addition to these three missions, the NIPS extends its effort
to disseminate scientific information and to publicize its work.
We try to increase the quantity and improve the quality of
communication not only with scientists but with the general
public, by enriching the NIPS website (http://www.nips.ac.jp/),
organizing an exhibition room for visitors, participating in
partnerships for physiological education in elementary and high
schools, and giving lectures open to the public.

“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
General: Prof. UCHIZONO K.) was officially established
which, together with the Institute for Basic Biology,

(Director-

constituted the National Center for Biological Sciences
(President: Prof. KATSUKI Y.) . Constituents of the
Institute for Physiological Sciences at the time of
inauguration were as follows.
Department of molecular physiology
Division of Ultrastructure Research
Department of Cell physiology
Division of Membrane Biology
Department of Information physiology
*Division of Neurobiology and Behavioral Genetics
Special Facilities for Physiological Research

Technical Division

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

Division of Neural Control

April, 1979
In the third year the following laboratories were added:

Department of Cell physiology



Division of Correlative Physiology
*Division of Active Transport
Department of Biological Control System

*Division of Cognitive Neuroscience

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

Division of Experimental Animals

April, 1981

A new organization, Okazaki National Research
Institutes, comprised of three independent institutes
(Institute for ~ Molecular ~ Science, Institute for
Physiological Sciences, and Institute for Basic Biology)
was established. Previously, these institutes had been
managed independently. However, on 14 April 1981, they
were administratively amalgamated into one organization,
and thereafter referred to collectively as the Okazaki

National Research Institutes.

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

Division of Neurochemistry

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

Division of System Neurophysiology

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

Institute.

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

Department of Physiological Sciences was established.

June, 1990

The following were added:
Department of Integrative Physiology
Sensory and Motor Function Research Project
Higher Brain Function Project

*Autonomic Function Research Project

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

Institute.

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

Institute.

April, 1998
The following were added:
Department of Cerebral Research
Division of Cerebral Structure
Division of Cerebral Circuitry
Division of Cerebral Integration
A part of facilities in the complex of Physiological
Research Facilities was reformed to the Center for Brain

Experiment.

April, 2000
Division of Experimental Animals was transferred to the
Research Facilities as shown below. Center for 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

HE 07



Division of Homeostatic Development
Division of Reproductive/Endocrine Development

Division of Adaptation Development

April, 2004

Established National Institutes of Natural Sciences
(NINS).

National Astronomical Observatory of Japan (NAQJ)
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:

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

The NIPS currently comprises 6 departments, 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

HME

the three-year Ph. D. course which is consistent with
Master course. The degree conferred on graduation is

Doctor of Philosophy.

2. Graduate Student Training Program

Graduate students enrolled in other universities and
institutes are trained to conduct researches for fixed
periods of time under the supervision of NIPS

professors and associate professors.

Exchange Programs:

To activate international collaborations among
physiological scientists in the Institute and foreign
organizations, scientist exchange

programs  are

conducted.

System management:

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

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

in management of the Institute.

Administration:
Administration of the institutes is managed at Okazaki

Administration Office of NINS.
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Organization of the Institute

National Institutes of Natural Sciences

National Astronomical Observatory of Japan

| Executive Directors |

—|—° Management Council

National Institute for Fusion Science

President I

® Board of Directors

A

l_

| Auditors |

—|—0 Educational and Research Council

National Institute for Physiological Sciences

Advisory Committee for

Research and Management

National Institute for Physiological Sciences

|
|
National Institute for Basic Biology I
|
|

Institute for Molecular Science

—|—0 Department of Molecular Physiology

Division of Biophysics and Neurobiology

|

Division of Neurobiology and Bioinformatics

Division of Membrane Physiology

—|—o Department of Cell Physiology

Division of Neural Systematics

-

*

Division of Cell Signaling

Division of Sensory and Cognitive Information

—|—o Department of Information Physiology

A

Division of Neural Signaling

Division of Visual Information Processing

Division of Cardiocirculatory Signaling *

Division of Sensori-Motor Integration

T

Department of Integrative Physiology

Division of System Neurophysiology

Division of Computational Neuroscience

Division of Cerebral Structure

T

Department of Cerebral Research

Division of Cerebral Circuitry

Division of Cerebral Integration

Division of Behavioral Development

Director General I

Department of Developmental Physiology

Division of Homeostatic Development

]

inpuliunNuninnnfon

Division of Adaptation Development %

Research Enhancement Strategy Office I

—|—o Center for Genetic Analysis of Behavior

% denotes adjunct divisions/sections.

% denotes joint divisions.

Okazaki Research Facilities

—|—o Center for Multidisciplinary Brain Research

[ ]

T

Supportive Center for Brain Research

|

Center for Communication Networks

T

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

Mmoo

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

TTTL T

Center for Radioisotope Facilities

A

| [T1

Department of Biosensing Research |

Department of Biodesign Research |

Department of Bioorganization Research |

Division of C for Animal Experimentation |




BESE BEE s 3R =%

ADVISORY COMMITTEE FOR RESEARCH
AND MANAGEMENT

SCIENTIFIC STAFF Director General/Vice Director General/
Chief Researchers

OR#E, ORRIHE moOE #E B
ﬁﬁ%ﬁﬁﬁ%ﬁé@A$%‘}: ’ ﬁﬁ%ﬁﬁ@ﬁ%‘:@?éé%$lﬁ@, Director General IMOTO, Keiji
FrEPDELEDZEDIZOO T RDFEMIZIELS, BIFrR,#i8 () wWE =F—

Vice Director General NABEKURA, Junichi

Chairman ©, Vice-Chairman O

Advisory Committee for Research and Management MAELER () Rk IE
Chief Chairperson ISA, Tadashi
shall advise the Director-General of the Institute, upon his ’
request, on important matters in management of the HEMAEL 8 () AR &5h

Chief Researcher/ KUBO, Yoshihiro

Institute_ Chairperson for Cooperative Studies
(At HYRREEDY T8 () E® BE2
A BIET T AR AP EESHERN NS Chairperson for Animal Experiment Problem MINOKOSHI Yasuhiko
ISHIKAWA, Yoshihiro Professor, Yokohama City University
|l EH  BRBAFAYREGFReMENamm oo BREEAL IRED TR R

KAMEYAMA, Masaki

& %5

OKABE, Shigeo

i1} S

KATO, Fusao

it @&
KADOMATSU, Kenij

mE R

KURATA, Kiyoshi

OfEHE =X

FUKUDA, Atsuo

BEE —BB

FUJITA, Ichiro

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

RRAFARERES RHERZER
Professor, Graduate School of Medicine and Faculty of
Medicine, The University of Tokyo

RREESENAZEFBHR
Professor, Department of Neuroscience, Jikei University
School of Medicine

LEHEBAFXRFEREFRMARBE
Professor, Graduate School of Medicine, Nagoya University
BARTAF K ZEREFMAR T

Professor, School of Medicine, Hirosaki University
ERENAFEFBHER

Professor, Faculty of Medicine, School of Medicine, Hamamatsu
University School of Medicine

KERARFAZBREMBEMERBER
Proffessor, Graduate School of Frontier Biosciences, Osaka
University

Chief Researcher/

SADATO, Norihiro

Chairperson for Safety and Research Ethics Problems

FHTERAEEEY 8 ()
Chief Researcher/
Chairperson for News and Public Affairs

BEHEY T8 ()

Chief Researcher/
Chairperson for Educational Problem

FRISEREY T8 ()

Chief Researcher/
Chairperson for Special Project

WA BN

KAKIGI, Ryusuke

EX EF
TOMINAGA, Makoto

R ®

NAMBU, Atsushi

BEE — mEx%

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

MINOKOSHI, Yasuhiko

Professor, Faculty of Medicine Course of Medicine, Tokyo
Medical University

Professor, NIPS

FHIE R AE R T A AR

Division of Biophysics and Neurobiology

()
R —# S FEERRRNE AR i Hi
IKENAKA, Kazuhiro Professor, NIPS » tOSQIniro rotessor
; 4 il xE ERE
gflzf‘a dashi IE 1§) :e_ingli:- m%%a& TATEYAMA, Michihiro Associate Professor
& T# s Bh#
f{ﬁﬁ(ﬂ R;E;S:{Z; ﬁf:sfffifﬂ% ?F:‘ aﬁ SHIMOMURA, Takushi Assistant Professor
No i ARREREFRRNS o wEmE
KAWAGUCHIL Yasuo Professor, NIPS » I-ohan roject Assistant Professor
AR B FFIERAREN 5 F 12 BRI
KUBO. Yoshihiro Professor, NIPS Division of Neurobiology and Bioinformatics
MR EE ERBERMARBR .
KOMATSU, Hidehiko Professor, NIPS th —#% Hig
= ﬁ sgaL *ﬂ'ﬁ BE ﬁ”"mg 3{‘\& E IKENAKA, Kazuhiro Professor
He S >
SADATO, Norihiro Professor, NIPS =) 7k EE BjJ ﬂ
- . . . SHIMIZU, Takeshi Assistant Professor
2k EF HENMAYAI IR 2 —HT =4 B By
TOMINAGA, Makoto Professor, NIPS =
ﬂﬁ g — ﬁiiii! """m%$ﬂﬁ YOSHIMURA, Takeshi Assistant Professor
E ¥ xR
NABEKURA, Junichi Professor, NIPS EA Bhf0 NIPSVH—F7z0O—-
m “B & EAE B % Z3 ﬁ HASHIMOTO, Hirokazu NIPS Research Fellow
Al [=] N =
NAMBU, Atsushi Professor, NIPS E I*l ﬁ # m % =]
@ E ﬂ ﬁE F ﬁi;ﬂz 5% '“"iff % $ a& OSANALYasuyuki Postdoctoral Fellow
= - R

EERHE - WAF
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Department of Cell Physiology

[ HMBRREWRES

ERBEER R ERFT

Division of Membrane Physiology

ZH IEf i

FUKATA, Masaki Professor

#H BF AR
FUKATA, Yuko Associate Professor
HH K2 Bh#

YOKOI, Norihiko

i RIS SE R ZLERFT (BRI ERRT)

Division of Neural Systematics

B KR

SETOU, Mitsutoshi

AR IR ZE0FT (FRAEWFEBFT) %

Division of Cell Signaling

Assistant Professor

ERHR

Adjunct Professor

=

2Kk EF Bz

TOMINAGA, Makoto Professor

FE {288 HEERR

OKADA, Toshiaki Project Associate Professor

Kk EEBB B

SUZUKI, Yoshiro Assistant Professor

T = FHEBNH

SAITO, Shigeru Project Assistant Professor

ME B B

UCHIDA, Kunitoshi Assistant Professor

S B WEBH (7o h)

TAKAYAMA, Yasunori Project Assistant Professor (Grant
Project)

BE W8 AR

KITTAKA, Hiroki Postdoctoral Fellow

®’ HRE A&

SUN, Wuping Postdoctoral Fellow

DEROUICHE Sandra

DEROUICHE, Sandra

ISLAM Md. Rafiqul
ISLAM, Md. Rafiqul

JSPS Postdoctoral Fellow

JSPS Postdoctoral Fellow

BAZMRESNAEARIRES

BAZFMRESSAEARFIRES

[ HFEHRMER

Department of Information Physiology

RERMERAA M

Division of Sensory and Cognitive Information

Ny EE g

KOMATSU, Hidehiko Professor

#H BE— Bh#

GODA, Naokazu Assistant Professor

#wH Bh#

YOKOI, Isao Assistant Professor

EH A HEEN

SANADA, Takahisa Project Assistant Professor
BHE BETF NIPS U#—F7x0O-
NISHIO, Akiko NIPS Research Fellow
Wi JFIVHREERP

Division of Neural Signaling

miIl FE A

FURUE, Hidemasa Associate Professor

s E¥F L:E 2

YAMAGATA, Yoko Assistant Professor

=1 B—8B
SATAKE, Shin'Ichiro
Br =2

AKIMOTO, Nozomi

R ERLIEH K BT

Bh#

Assistant Professor

HMAE

Postdoctoral Fellow

Division of Visual Information Processing

aH HXEF
YOSHIMURA, Yumiko
Al EBF
ISHIKAWA, Ayako
BT &
MIYASHITA, Toshio
A+ Hig
KIMURA, Rie

Wid ¥
YAMAURA, Hiroshi
g =R
SUGIMURA, Taketoshi
BE =4

NISHIO, Nana

DERY 7 T IV A AR

g

Professor

Bh#

Assistant Professor

FHEBH

Project Assistant Professor

HIEBHE

Project Assistant Professor

NIPSUH—F7xz0-
NIPS Research Fellow

HMRE

Postdoctoral Fellow

BAZMHREIFHIMAR

JSPS Postdoctoral Fellow

(FRATEAFZEBFT) %

Division of Cardiocirculatory Signaling

wBHE EE

NISHIDA, Motohiro

=H A
NUMAGA-TOMITA, Takuro

i BAE

NISHIMURA, Akiyuki

RE BHX

ITO, Tomoya

Hig

Professor

Bh#

Assistant Professor

IR

Project Assistant Professor

NIPSUVH—F7xz0-
NIPS Research Fellow

Department of Integrative Physiology

[ HOLEMES

RREREA I

Division of Sensori-Motor Integration

WA BN

KAKIGI, Ryusuke

i E==

INUIL Koji

A FE

OKAMOTO, Hidehiko

AH BX

KIDA, Tetsuo

=K HifE

MIKI, Kensaku

wRE "MTF

SAKAMOTO, Kiwako

il =

NAKAGAWA, Kei

MMEE

KOBAY ASHI, Megumi
KECELI Sumru

KECELI Sumru

k2 27 LEHREEBF

Division of System Neurophysiology

M B’

NAMBU, Atsushi

il G

HATANAKA, Nobuhiko

Big

Professor

HHIE

Associate Professor

HEHER

Associate Professor

HEARR (7O )
Project Associate Professor (Grant
Project)

B

Assistant Professor

FEBIE ()

Project Assistant Professor

NIPSUH—F7xz0-

NIPS Research Fellow
BARZRESFHIMAS
JSPS Postdoctoral Fellow
BAZMRESHAEAFIRRS

JSPS Postdoctoral Fellow

Hig

Professor

Bh#

Assistant Professor



MR X

CHIKEN, Satomi

k% #M=x

SANO, Hiromi

K FHH

KONDO, Hideki

®F FBt

KANEKO, Nobuya

Rall

HASEGAWA, Taku

B

Assistant Professor

FHERNH

Project Assistant Professor
HEBE (7o h)
Project Assistant Professor (Grant
Project)

NIPS V% —F7z0-
NIPS Research Fellow

MAS

Postdoctoral Fellow

SHEAER SR (AR

Division of Computational Neuroscience

EZ

Under consideration

[ K BB RS

Department of Cerebral Research

B 712 78 B2 4 B ZLEB P

Division of Cerebral Structure

CL IS

FURUSE, Mikio

RO#E

IZUMI, Yasushi

ER X—

SUGAWARA, Taichi

K B 0 6% (B % A AT L BB P

Division of Cerebral Circuitry

no ki

KAWAGUCHI, Yasuo

ZH Fx

KUBOTA, Yoshiyuki

A5 &

OTSUKA, Takeshi

#E XBF

MORISHIMA, Mieko

A BE

USHIMARU, Mika

B HBXTF

HATANAKA, Yumiko
fEEH H5E

UETA, Yoshifumi

DIZE IR S FRFARFY

Division of Cerebral Integration

ERE FA
SADATO, Norihiro
Bk HE
FUKUNAGA, Masaki
iH =
KITADA, Ryo
FH =R¥F

HARADA, Tokiko

Nt HEZ

KOIKE, Takahiko

R #
SUGAWARA, Sho
REE KRR

OKAZAKI, Shuntaro

#iR

Professor
HEIE
Associate Professor

IR

Project Assistant Professor

i

Professor

HEIE

Associate Professor

B

Assistant Professor

B

Assistant Professor

NIPS V% —F7z0-
NIPS Research Fellow

HMAE

Postdoctoral Fellow

HME&

Postdoctoral Fellow

i

Professor

HEE
Associate Professor

B

Assistant Professor

FHERNE

Project Assistant Professor
WEBH (7o h)
Project Assistant Professor (Grant
Project)

NIPSUH4—F7zx0-
NIPS Research Fellow

HMAS

Postdoctoral Fellow

Department of Developmental Physiology

[ RELEYMESR

AT R EH B Z AR

Division of Behavioral Development

Rk IE

ISA, Tadashi

it =5

NISHIMURA, Yukio

| WL

GO, Yasuhiro

HH IE&

YOSHIDA, Masatoshi

M ER

OGAWA, Masaaki

CHAO C. Zenas

CHAQO, C. Zenas

IR F

YAMANE, Itaru

miE FEF

KATO, Rikako

EH E#
KASAI Masatoshi
A% =Sth

ISHINO, Seiya

MATROV Denis
MATROY, Denis

VEALE Richard

VEALE, Richard

iz

Professor

AR

Associate Professor

FEERE (B)

Project Associate Professor

B

Assistant Professor

HIEBHE

Project Assistant Professor

IR

Project Assistant Professor

HMRE

Postdoctoral Fellow

HMA&

Postdoctoral Fellow

HMARE

Postdoctoral Fellow

mEg

Postdoctoral Fellow

BAZMHRESHEARFIMES

JSPS Postdoctoral Fellow

BAZFRESHAEAFIHER

JSPS Postdoctoral Fellow

EFEERER ERBMALM

Division of Homeostatic Development

mE =
NABEKURA, Junichi
| 3LEA
WAKE, Hiroaki
RE &
INADA, Hiroyuki
I *

ETO, Kei

BEX EBET
MIYAMOTO, Akiko
g K&
KATO, Daisuke
BA &
HORIUCH]I, Hiroshi
thilk &EA

NAKAHATA, Yoshihisa

Hig

Professor
R
Associate Professor

HEBH

Project Assistant Professor

FHEBH

Project Assistant Professor

mE&

Postdoctoral Fellow

HMAG

Postdoctoral Fellow

ME&

Postdoctoral Fellow

BAZHHREIFHIMASR

JSPS Postdoctoral Fellow

458 - AR R EHBH RN

Division of Endocrinology and Metabolism

E#® BB
MINOKOSHI, Yasuhiko
BA T
OKAMOTO, Shiki
#WHE =%
YOKOTA, Shigefumi
mA —HK

TAKAGI, Kazuyo

Hig

Professor

Bh#

Assistant Professor

NIPSUH—F7xz0-
NIPS Research Fellow

mE&

Postdoctoral Fellow

RIFEICH A EMZEEFT (BFAMALRPT) x

Division of Adaptation Development

EZH

Under consideration
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{ERIAR
Sections of Individual Researches
HE B BB
MURAKAMI, Masataka Associate Professor
X#E EA B
OHASHI, Masato Assistant Professor

EF EE Bh¥

MOHRI, Tatsuma Assistant Professor

BMEE xRt 44—

SCIENTIFIC STAFF Research Centers

Center for Genetic Analysis of Behavior

[ 178 - REPFRRIFE 2 —

e —38 tr2-R (i#)

IKENAKA, Kazuhiro Director

BIEFREHVAERE

Section of Mammalian Transgenesis

TH HE R

HIRABAY ASHI, Masumi Associate Professor

BE BF BEME (70217 )

TARUSAWA, Etsuko Project Assistant Professor (Grant
Project)

R 5hE NIPS U#—F7 00—

HARA, Hiromasa NIPS Research Fellow

®E BT BARZiRESFHIMAS

GOTO, Teppei JSPS Postdoctoral Fellow

RKEEIERRITE

Section of Metabolic Physiology

B B#E2 i (6#)

MINOKOSHI, Yasuhiko Professor

K =8B Bhgg (#4)

SUZUK], Yoshiro

Assistant Professor

TEEXERITE (FRMELBF) x

fHHE Eth EEHR
NISHIDA, Shin'ya Adjunct Professor
EH 2§ EAHE
MIYATA, Takaki Adjunct Professor
¥R F#E EEHR
MOCHIZUKI, Hideki Adjunct Professor
MEN FF ERHR
KOBAYAKAWA, Reiko Adjunct Professor
RS HRERMARFKEE

Section of Hierarchical Brain Information

ME IE g ()

ISA, Tadashi Professor

|ME =— iz ()
NABEKURA, Junichi Professor

XK #H— ERHR
OHK]I, Kenichi Adjunct Professor
MA %3 EEHE
KAWATO, Mitsuo Adjunct Professor
e BHA ERHR
DOYA, Kenji Adjunct Professor
& BE ERHE
MORYI, Tkue Adjunct Professor
wH B EEHE
YOKOI, Hiroshi Adjunct Professor
KEF @2 ERERR
OHNO, Nobuhiko Adjunct Associate Professor
thjil EiE IR

NAKAGAWA, Eri

HEHMRRNBITFARE

Project Assistant Professor

Section of Social Behavioral Neuroscience

MR ORE i ()
KOMATSU, Hidehiko Professor

EBE FBA iR (H#)
SADATO, Norihiro Professor

B #x EERE
OZAKI, Norio Adjunct Professor
BH BE EEHR
SAKALI Kuniyoshi Adjunct Professor
KH Bx EERE

TOMODA, Akemi

Adjunct Professor

Section of Behavior Patterns

=y LU EEHE
MIYAKAWA, Tsuyoshi Adjunct Professor
=i B= HIEARES

TAKAO, Keizo Project Associate Professor

Center for Multidisciplinary Brain Research

[ ZRTHERMREREE 4 —

B 4 2 ot 9 Wik e i =2

Research Strategy for Brain Sciences Office

EEEMEE (FRHMEEBF) x

Section of Visiting Collaborative Research Project

Rk IE tv8—-FK (4)

ISA, Tadashi Director

R F HREAAMAE

Section of Brain Science Exploration and Training

At —# i (6#)
IKENAKA, Kazuhiro Professor

INFK O FDA E-3=F %)
KOBAY ASHI, Kazuto Adjunct Professor
EE #% ESHE
SAKURA, Osamu Adjunct Professor
=H aE ERHE

TAKADA, Masahiko

BREF

Adjunct Professor

[ dsEEEtEl - BB 42—

Supportive Center for Brain Research

AR #5h tr - ()
KUBO, Yoshihiro Director
FRETRIRAFINE

Section of Brain Structure Information

HMHE & BB

MURATA, Kazuyoshi Associate Professor
B BEF mE&

MIY AZAKI, Naoyuki Postdoctoral Fellow
X8 HER

NAGATANI, Yukinori

Postdoctoral Fellow



ERE RN E

Section of Brain Function Information

ERE A B2 ()

SADATO, Norihiro Professor
ZAFHMEE

Section of Multiphoton Neuroimaging

ME = Bz (4)
NABEKURA, Junichi Professor

W Fia EBiB

MURAKOSHI, Hideji Associate Professor
Sl EAfR BARZiRESFHIMAS
SHIBATA, Akihiro JSPS Postdoctoral Fellow
BFHEMKRE

Section of Electron Microscopy

HwH BX B2 ()

FURUSE, Mikio Professor

ZH F2 HEZ (6F)
KUBOTA, Yoshiyuki Associate Professor
HHE & EBB ()

MURATA, Kazuyoshi

DAIWANYT 2 —FRRE

Section of Viral Vector Development

Associate Professor

ME IE B2 ()

ISA, Tadashi Professor

mE B g (B)
NAMBU, Atsushi Professor

IR EX EBB
KOBAYASHI, Kenta Associate Professor
EREEFVHNE

Section of Primate Animal Models

ME IE i ()

ISA, Tadashi Professor

[ TEERLIE - REE X —

Center for Communication Networks

WA BN tra—-& ()
KAKIGI, Ryusuke Director
RIREHERE

Section of Evaluation and Collaboration

e IE #ig (6)

ISA, Tadashi Professor

¥E EpE A ()

MURAKAMI, Masataka

EFFEFHEMEE (FRMELF) x

Section of Physiology and Medicine Education

HH T EaHE

SHIBUY A, Masato Adjunct Professor

Associate Professor

[ ROEEBHE

Section of Health and Safety Management

EBE FRBA Big ()

SADATO, Norihiro Professor

BEE M hd(csesE

SCIENTIFIC STAFF

g =— HEg ()
NABEKURA, Junichi Professor

Mk E iz ()
ISA, Tadashi Professor

A BN i ()
KAKIGI, Ryusuke Professor
EHEBREF " (ft)
YOSHIMURA, Yumiko Professor

B BEZ BiE (B)
MINOKOSHI, Yasuhiko Professor

AR EBA g ()
KUBO, Yoshihiro Professor

HEF & HEHE
URANO, Toru Project Professor
Bl B HIERR
KAGAWA, Tetsushi Project Professor
Al H<H HIEAKR
MARUYAMA, Megumi Project Associate Professor
IRA BMF HEBNH

SAKAMOTO, Kiwako Project Assistant Professor

BEE  mst@Emooms

SCIENTIFIC STAFF Okazaki Research Facilities

Research Enhancement Strategy Office

[ BSHENIAY LI A 2—

Okazaki Institute for Integrative Bioscience

NAFE' oV THRAMBRSE

Department of Biosensing Research

(MpREIRFRFARFT  HTE)
FVATOYV I b (EERFI#HY TFIVREE)

Orion Project (Bioregulatory Signaling)

kg =i WEERE (70217 H)

SATO, Koji Project Associate Professor ( Grant
Project)

A A B 28 ] 3R 5T AR R

Department of Biodesign Research

(DR 7 F VA F*’E)

HESRARE

Developmental Neurophysiology

®E E— HHIE
HIGASHIJIMA, Shin-ichi Associate Professor
A HEHEF HR&

KIMURA, Yukiko

Fan B ERFF O LR L SR S

Department of Bioorganization Research

EZ

Postdoctoral Fellow

Under consideration

BWEF
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BIREE 2 —

Center for Experimental Animals

HE #2

MINOKOSHI, Yasuhiko

HE O#®

URANO, Toru

F RS

WANG, Chen-Chi

tra-K (4#)

Director

FHERIR ()

Project Professor

Bhg (fi#)

Assistant Professor

| SIREEMA R 52—

Research Center For Computational Science

KEZ

Non-selection

| HYERBEI—T 1 F—2E

Division of Coordinator for Animal Experimentation

kg &

SATO, Hiroshi

IR

Project Professor

RS wlR

SCIENTIFIC STAFF

KR &

OKAWARA, Hiroshi

R 7 3 3 4 B
LI

ICHIKAWA, Osamu
S FEEMARFMF
A BE

SAZ], Toshiyuki

WA KX

YAMAMOTO, Tomomi

ik HE—EA

KANO, Yuichiro

HREEMEREME
o =

YAMAGUCHI, Noboru

f#HE BEX

FUKUTA, Naomi

miE EH

TAKAHASHI, Naoki

LR EHRMAREMNR
XH &

NAGATA, Osamu
ﬁ ﬁ -

M|
MORI, Masahiro
mAk ES
TAKAGI, Masahiro

Al f#x

1SHIHARA, Hiromi

BREEEMAREMR
nE T

TAKESHIMA, Yasuyuki

18 | mas%

Technical Division

R

Sectiion Chief

%' K
Unit Chief
% 8
Staff

® B
Staff

%’ K
Unit Chief
* £
Assistant Unit Chief
% 8
Staff

® K
Unit Chief
® B
Staff

% 8
Staff

® B
Staff

* £

Assistant Unit Chief

ki XE

SATO, Shigeki

Kb R B RE TR R R B IR
R =3B

ITO, Yoshikuni

REFEFMARKINIE
Fll  #Kig

TOGAWA, Morio

g AXTF

SAITO, Kumiko

5K X#

YOSHITOMO, Miki
it 32 Ite a5 15 7l B
MNEOEH#H

OHARA, Masahiro
Reitne st A TR HTER
g E

MAEBASH], Hiroshi
IWE T

YAMADA, Gen
TEERAIE - HSEWF
ELUR:L
YOSHIMURA, Nobuaki
HE RTK

MURATA, Yasuhisa

B REREHIR
R Bk

ITO, Akimitsu

B1 &

HIROE, Takeshi

S

KAMIYA, Emi

EH XEF

KUBOTA, Mitsuko
178 - KBS F R E R
=8 =

SANBO, Makoto
178 - KBS F R E R
RiEZ

Non-selection

XED = BRTRERFT

3% denotes adjunct division/sections.
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Emeritus Professors

X @

OOMURA, Yutaka

BIY  FHEERT
MER5EAR 1988 F4H1H

EFE L, UNKFRERR, WNKFAFREIMRES—MET. BREXFE
FEEER, RAFEFREER, AINAFEFREER, EBRFMERRER (B8), 8
IWERERAFIEEMARAER (FE) BAFBRE @) EEEHFERRAR
ZEE. OV TERTATI-NEARERE. N\YHU-—RETHATI-—2ER
8. 197AFRFAEMRETH, 1988FAKXFLHE, 19965F 77X HEETEIRIE
RH, 19975V FEBFSEAERNFEE, 20005ERTHHENFERE,
2001 FRAARBHEFRNFE.

" OF

HAMA, Kiyoshi

B AR
MSRE5EAR 1988 F4H1H

EFEL. RRAFLERR. REMRRFERAFRELR. NWNFERZERH
Z, REXFEFBER, ARAFEFBEE, RRAFERFHRMABE, £
FPHRPABR, PREAFABHZBEREZEEL, 1991 F12A0SEBZHR
PR, 1997 F£4AH'5 1999 F3AF TRIBEIHFEHAREIBER. 1986 FRERE,
1990 FRFFLHEHE. 1996 FEAFLREE. 1999 FH—FEHELE.

&3 m’3

WATANABE, Akira

B EEERS
HSEE5EABR 1992 F481H

EFEt. RRERERAZRERR, RRAFEZPE. RREREHNAFES
BREIRAERT 1980 £3B/HS5 1992 F3AE THEBFHRAEIE,

hF 1&—

Y AMAGISHI, Shunichi

B A RROERS
HSERE5EAB 1999 48180

EFEL. RAMRAERAZRELR. RIEKEZHE RRAZAERE—E
BE (2P REET. REENENAZHHER, HREBAROLOOFER
REERET 1977 E£58H5 1999 &3 BF TEEFHERAEIE.

B ORE

MORI, Shigemi

B REES
SEE5EAR 12002 #4818

EFEL. REMRAERAZRELR, WBEXRFEFMEZE, LBEEAFKF
REFMAFHELRE (EBF) £7. KEFLIVAFEFBHES, LEEXF
BhF, BER, MENIENAFEERERTI1993E4818H5 2002 383 1HETE
BERERAAEIE.

Mg HBE

OBATA, Kunihiko

B R
MSR5EAR 2003 F481H

EFEL. BRAMRAKERAZRELR, RRAZEZAE, RRAZAZERES
RMRRMET. RRENERAFEZMEBER, HEAFEFHBEZHET 1988
FE7AHS 2003 FE3FE TEELAHIRAAE.

&EF EE

KANEKO, Akimichi

FIQ R
TS5 ERR 12003 £481H

EFEL. REMRAFRAFLEHR. BEREDAZEFIE, BEEEDAZE
FEENF, HEHEE, BBIRERTI1979 £33N 51993 F3/E TEEFMRMN
%, 1993 F£38H'5 1998 FIAE THEEFMRMETEHE.

E4XKx X

SASAKI, Kazuo

B NEES
SERE5EAR 12004 £4818

EFEL, BEARAZRAFLERR. RTAZEZBE, REAZAFRESF
MRRHET., REAZEZIETF, BEIR, HIREET 1993 F4AH051995 F3
BETERPHRMEIR. 1997 F4BH5 2003 F3IFE TERFHREMR, 2003
FA4RHS5 2004 F3IAE THBEIHFEMEEER. 1998 FREFLRHHE, 2005
FHmEENE,
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MIZUNO, Noboru

B R
MSREEAR 12007 F4818

EF L. REARRELR. BEMRAZRAZRELR, RRHTHEERFRS
MARFBERR. RBAFEFBEFHEE, REAFEZHHTF, LEXFER
ERBNEIR, MEBAFEFRHMEIR, RMAZEZHIR, AFREZHAENEE, (B)
RREMEERPHREMRAR, (M) RREBEAMBEERREEERARSHR
FrRZEAEL, 2003 F£4818H'5 2007 383 1HE CEBFHEFR.

kWi E B3

NAGAYAMA, Kuniaki

SECEMIESY, BT RSN,
EBRROMKE T
IEE5EAR 2011 E£481H

BFEL, MEMRRZRAZRERR. RRAFEZHE RAZRET. BE
B () EFHAEMRER, HERMRESEERTOV 1) MUEEEE, ®RR
AFHEFLHBHR, EERFPHRABRZRET 2001 F28H5 2011 F3/ETHIE
A/ AA VATV R 28R, (EERFHRAFRE)

M HE %=

OKADA, Yasunobu

BW DFMREES,
fRRFEDEES
SER5EAR 20134818

EFEL, REMBAZRAFRERER. REAFEZIE, REAZEFALHE
ZHRT 1992 FOAN SEEFRRMEAIE. 2004 F4BHSEBEZMEFAEIFIRE
fHE. 2007 F4BH'5 2013 EIFETEEEZHRMR.

i

R ATER RZ .

LHERE

Emeritus Technical Staff

XKF -X

OHIRA, Hitoo

ESR5EAR 1990 F£481H

BPELT. RRREAFERMAZR, BNHEAFZHEHBME, 1978 F4RENHZ
SR PR TERE, 1981 5 4 B MIBE LRI IS £ B

1990 F£383 1HEFRE,

s8R

Deceased Emeritus Professors

AE R
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A &®R
AHF R
BR R
XHE #
B 3k

TIRISAWA, Hiroshi

UCHIZONO, Koji

EBASHI, Setsuro

KATSUKI, Yasuji

KUNO, Motoy

TSUKAHARA, Nakaakira

YANAIHARA, Noboru

WATARI, Hiroshi

LERE - LERE - MRBERE
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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

KRR TR R 50
Department of Cerebral Research

HEFXIEFMAR 57
Department of Developmental Physiology

RIFE o

Sections of Individual Researches
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Department of Molecular Physiology

$I=E Outline

Oy FRRE PR A R 2 D DFFFZEERFT (el
RESR T-BITZCERI, 20 TRk B BERPAEERFT) 2 6 Ak
Do Tx Y, EHEMEHR [HFRD 6 RO
Db, D [HEREST T- O BIE - HI GRS O i
PHMLTOVET,

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 is one of the six

major projects settled in our institute.

MEEtRE R TR 25
Division of Biophysics and Neurobiology
SFEEIRAFERM 27

Division of Neurobiology and Bioinformatics

24 | 2FEBWER



R RFIIFEEBPY Division of Biophysics and Neurobiology

1AV FYRI-ZBE-GEVNJEDGFHRIEEDA N
ZALEEBREEREERICET MR

AF > FAov, ZEME, G EAESFORBIHE &, MR
R B ML 2 DI B Z B R R, R AT
3. ARWZEMTIE, ShODOMIRERER T2 RELT, &
VI Y R G [ 2 DREIS 857 T HERED A =X L LB 1FE
TEHREE BV TOMIZE ] CH A, 7z, s Ry Sk
26 [ R F DR FHEDOR MR RIZ B I A HRER R IR L HIS
FODREAFAA - R~V TOMZE ] ZHIEL TV &,

BARMCIR, 27 F A FRI TR LY, MR R T DR
FOHEE, ZRIEDMER, HAXEAPL<—H—DRINFELITL
v, Y AF VIR, HEK293 #iiE %0 s - R ERICH
RERCL, AR E N EE L, /Sy F oo 7 HOE B
H) T, MR Ca®™ Ax—2 v 2, & K& T TD FRET
FHURH — FARA— L AL B T 2=y by b, L
JE T O 2 AV HIE S DGR BEAE 1 TF3;, Ml E o
FHELLD, 2057 T HREREI RS 22 L2 T L T, 472,
SRR LD LY, BEE Y ER) 7 7 e —F, BRI
5= ADVERK L AT B AL P2 AT O TV 33,

FraFexRt 547 171, KCNQI/KCNEL K FvAviA
&, Kv4.2/KChIP4/DPP10 K" FvAV# A1, hERG K F+
A, P2X2 ATP Z%HEF A, A—770 Z5K Pret3 &
U4 D G &7 BREGRIZ AR, 372, JEEFIFMZC&
25DLLT, TRPAL #x4v, AMPA ZZKFvAw, A577
YIETT,

FEMOFMELT, 27, in vitro BIERZHO TR R
BHAL T AL IO B LN R AT R0 TOA A BT LNE T,
FRCT 797 A7 v Y BERIRE O 56 B SR 3 AR 1) LS 36 Ao []
TEBE VI ANV =T DRI R ARELL, HTIBIEERI DAY —
=R MAER I cDNA ru—= VSl e 34 512
D, ZOREFHALT, 2hITEZLOMFEFIHFREEHL TS
Lize BOMEODFFRELT, BB - R HRIREEC SRz LD,
HRELRE S OB B L X HES U TIRITL TO A M E TN,
BRERF DB R ALV BIR TH L TR THILEZT V]
T. INOOEBRLEN FRRIEHLT, 5140, 2o HHES
peEbic, EEFIHMEOFTFIIR LTSI,
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.

Major target molecules are KCNQ1/KCNE1 K*
channel complex, Kv4.2/KChIP4/DPP10 K* channel
complex, hERG K' channel, P2X2 ATP receptor
channel and various G protein coupled receptors
including orphan receptor Prrt3. We also work on
TRPA1 channels, AMPA receptor channels and
Melanopsins as cooperative research projects.

One of the
experimental

features of our
that

heterologous expression systems such as Xenopus

characteristic
approaches is we utilize
oocytes which enable high through-put recordings
and precise biophysical analyses. Another is that we
perform simultaneous recordings of electrophysiology
and optophysiology to approach the dynamic aspects
of the function and structural rearrangements, which
is Dbeneficial towards the understanding of the
Taking advantages of these
like to

promote our research as well as cooperative research

functioning images.

facilities and methodologies, we would

projects further.

*B. Keceli, Y. Kubo, J. Physiol. 592, 4657 (2014).

%K. Nakajo, Y. Kubo, Nature Commun. 5, 4100 (2014) .

*B. Keceli, Y. Kubo, J. Gen. Physiol. 143, 761 (2014).

*M. Tateyama, Y. Kubo, Neuropharmacol. 65, 173 (2013).

%K. Nakajo, A. Nishino, Y. Okamura, Y. Kubo, J. Gen. Physiol. 138, 521 (2011).

B YA TIVERE LA - IREMEE T COFvrVEREE SR EDRERA
TEICELS,KCNQ1/ KCNET K+ F IR A ROIEEEC BIRIAEE LT LD fEAT

Fig. 1. Analyses of the function and dynamic structural rearrangements the
KCNQ1/KCNE1 K* channel cpmplex by simultaneous recordings of
electrophysiology and optophysiology under voltage clamp using Xenopus
oocyte expression systems. (Nakajo and Kubo, Nature Commun (2014))

NFEBMER REMERFHARMMA
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Professor: KUBO, Yoshihiro, MD, PhD

RRAFEFHE, FEFRARMELREET, EFEL.
AVTHIVZTREG VTSV AR - KRR, REERHR
HERaMER - BISEMRE RRERERAZERE -
BEZRT, 2003 F 12 AL SRE, B SFEES, #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

RRAFRFEE, BAFRET, FAEL, IEREXFHF
KEIAVETRFBLMERS, CRESTHREERT, 2004
F 6 ANSIRE. BN KBS, SBY
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 HEMKERFHAREMMA

B#% TR AP

Assistant Professor: SHIMOMURA, Takushi, PhD

REAFEFEE, RAFRET, BFEEL, RARRER
RE, LHEXFREMREZRT, 2015 F 4 BHSRH.
Y FEEY, Ry
2006 Graduated from University of Kyoto, Faculty of Science. 2011 Completed the
doctoral course in Science, University of Kyoto. 2011-2012 Researcher, University of
Kyoto. 2012-2015 Researcher, University of Nagoya. 2015 Assistant Professor, NIPS.
Specialty: Molecular Physiology, Biophysics

IRy R AHE

Project Assistant Professor: CHEN, I-Shan, PhD

BREFRFEARE, FEELRIEET, KRKFAFEREL
BRERREEY, Bt (BER) . KIRAFREGRFEMREZRET,
2015 F 4 B ORM, B KIEY, £BF
2007 Graduated from Kaohsiung Medical University, Faculty of Pharmacy (Taiwan),
2009 Completed the master course in Pharmacology, Kaohsiung Medical
University. 2014 Completed the doctoral course in Medical Science, Osaka
University. 2014-2015 Postdoctoral Fellow, Osaka University. 2015 Project Assistant
Professor, NIPS.
Specialty: Pharmacology, Physiology



DFFEEIBRZEEBPY Division of Neurobiology and Bioinformatics

JV) 7 HRROFRE, e, REE
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EATHDOT RS 27 MNE LD T,
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RERATH) 2 H R AT
2) AVTFURaHAH LD LI LR TREF 2 AR 328l 5R %
BRATOLDDHEREARIA,
3) AV T U RaA DR IEIR 51T B HE R D 1 B iR
Uil
4) 1SRRI I BRI S 22 AR F U FLA T 7
CCOEENEM,
5) AV FURuHAMEE BB T 0T A ) H L DIXEFRA,
HRERICH T HER N EHEHOERERRIR
Wiz G RERIIZ D E B SRR S NI AOY, fRAT Bl
DR HBNT W I2120, ZOBWEED ZAHRAITLIZ, biub
TR SR GRS 2 o3 B RE SR 3 % R AT 3 2 Bl 2 BH
L, ZDOMEREMPIZZSDTEEL T,
1) B THEERRS L IR I TLAFTBIN -2V - D RE
B,
2) ARSI R SR I T APOE I WE S 17 e T DRl RR
FOBEE|,
3) eMiiifE P ON—2) A DFE R B2 M~ DI H .

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) Analysis of brain morphology and behavioral

changes in astrocytic function-modified mice.

2) Clarifying the principle of axon selection for

myelin formation by oligodendrocytes.

3) Mechano modulation of oligodendrocyte during

development.

4) Roles of cystatin F and cathepsin C in the

formation of chronic demyelinated lesion.

5) 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.

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

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

kYoshimura 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

RFEBMER 7 FHEEZHARIMMA
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Professor: IKENAKA, Kazuhiro, PhD

KRAFEZEE, RAFREBFHRMEY, BFEL, X
fRAFEEEMRMBITF, BIBIRERT, 1992 F 11 BH5R
. % S FHEENF
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 %
BT2012F 4 BSOS, B : S FHEREENS
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 Biology

pE N R

Assistant Professor: YOSHIMURA, Takeshi, PhD

IMAFRFEE, REAHRARIMAZRRZRER/

FHATVAREREZRT, BEERFAFREFRHAREHE

TRIEET B (EF). BERFMIREKFRHES (PD)
CEBFHRRPAREBBZRT, 2012 F 6 BHSRE, 20124 11 B~2014 F 12
BETHE, KENAS-—ERAFBLHERS. X HiERE, 2FEWF
2000 Graduated from Kyushu University, School of Agriculture. 2002 Graduated
from NAIST, Graduate School of Biological Sciences. 2005 Graduated from Nagoya
University, Graduate School of Medicine, PhD. 2005-2008 JSPS Research Fellow.
2008-2012 Project Assistant Professor, NIPS. 2012-2014 Postdoctoral Associate,
Baylor College of Medicine. 2012- Assistant Professor, NIPS.
Specialty: Neuroscience, Molecular Biology

RFEBMER 9 FHEERHARIMMA

NIPS UH—F 70— B& 3L

NIPS Research Fellow: HASHIMOTO, Hirokazu, PhD

RIEBARFZEZTE, RAFZREZHARHELREET,
MEMRAERAFZEGREMRIMET, L EBF), 2014
F 4KV B HFHEEDF
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

e RA EE

Postdoctoral Fellow: OSANATYasuyuki, PhD

EFARFRFME, RAZRERFZHARMELREZET, KE
MRAZRAFZEDHEMRIMET, B BF). 201554
B&YIRE, S #ERE
2008 Graduated from School of Agriculture, Iwate University, 2010 Graduated from
Graduate school of Agriculture, lwate University. 2015 Graduated from the
doctoral course at The SOKENDAI, School of Life Science, PhD.
Specialty: Neuroscience
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Department of Cell Physiology
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g, A, Bftor—), BRLEOMEER
BE, e AR (B T) OELERE
DZ2OEME - HIHEAA=RLDRAZHIELT V3T, %
fz, ZNODERE - WFEI L ATREEAD =X LD fiE I
M TR 2D T T,

BN O TIEE D & O R e iR D 58
Bl (o Hladmsys, BsE - oarAioz, &
SUEBES, R AR R SR AR AT, MR AR,
aF - BIZEE, T/ AmE) PRI TVET,
INGHAT AV LEEIEAILILLY, AMED

AaidE O A REEREHIGTLELLI, EPDIRED
TRIEMITC BT E T,

Department of Cell Physiology is composed of

and Cell

Signaling. Divisions of Neural Systematics and

Physiology, Neural Systematics,
Cell Signaling are adjunct and joint divisions,
respectively. To clarify roles of channels,
transporters, receptors, biosensor channels (TRPs),
enzymes and their protein complexes in
physiological functions, researches are being
done mainly at the levels ranging from the
molecule, cell, and tissue to organ. In addition,
researches are being conducted to elucidate the
pathological mechanisms associated with their
dysfunction.

Individual division has the cutting-edge
research technology and methods on molecular
and cellular  biology, biochemistry and
proteomics, electrophysiology, super-resolution
imaging, neuroanatomy, molecular genetics,
optogenetics and genome editing. Sharing and
developing these technology and methods, we
are attempting to reveal the patho-physiological

function of human body in an integrative

three  divisions, Division of Membrane manner.
e R 20
Division of Membrane Physiology
thiZ MRS EM A AR (B EMKEB) 32
Division of Neural Systematics
MIETERAB (/51 2> SRR RE) .

Division of Cell Signaling (Department of Biosensing Research)

HRBEARR
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SRR EBFY Division of Membrane Physiology

DT TAGEDEREREEHAT HEKRFIZDRZA

AR DR 25 HAELR, Wi K RE DI AERE HAL T D
By F 7 AMLER T 290057 FHE, SOI3RREIC
JRZOBKEIEIZ OV TIHOAIZT AL T, BRI, &
RO THBPLTLELLN TS AMPA Bl v a3y
B2 A5 (AMPA ZAK) OfIEERECOOTIFRZERHL
TuEY, RARrInITE, FRELEREPERLIERY
FIFFHESOT, 2D AMPA 2RI T (ovIM
WAL RS & fi % X DHHC L TADABIEY A V8 - 5K
LGI1 - ADAM22) #MEIZH R LELZ (K A), 3612, 793t
AALERFAT IV — A7) — =0 ZER IV IM VL ERITE D
AT =T LEH L ERTF LR AL, SR RMEA
A=Dr 7, =OABRE, BREFELERHAADET, Ihs
AMPA ZZEARHIES T OEEHEEE LR (TARARHD
FIEIERG2%) 1230 BIEREBFED AN =X LD — it S L (1) 2B
LRIl TEELIZ (K BC). 481, 2hb AMPA 24 HilfH
FFHBOPIL T F T AMREDO AN, 36i21=UA - b
DL, #Y, BAKRER R T 202 ZBAO»IZLET.

AT, TRLOLILMED LI IRLIROF k%
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Fundamental mechanisms for
transmission and synaptic disorders

We will elucidate the core regulatory mechanisms

synaptic

for synaptic transmission and finally address the

fundamental question, “‘How does our brain
physiologically function and how is the system
disrupted in brain diseases?”. We have focused on
the regulatory mechanisms for AMPA-type
glutamate receptor (AMPAR) as AMPAR plays a
central role in learning and memory formation. Based
on our specific and quantitative biochemical methods,
we discovered two types of AMPAR regulatory
proteins: the DHHC palmitoylating enzymes and the
epilepsy-related ligand/receptor, LGI1/ADAM22. So
far, we have elucidated the physiological functions of

these two AMPAR regulatory proteins and the

MEBEMER EARERARIM

implication in the pathogenesis of brain diseases such
as epilepsy and limbic encephalitis, by developing
new methods to screen the palmitoyl enzyme-
substrate pairs and to specifically visualize the
palmitoylated protein, and by integrating many
methods such as super-resolution imaging, mouse
genetics, and electrophysiology. We will elucidate the
molecular basis in which these AMPAR regulatory
proteins regulate synaptic plasticity and cognitive
functions of mouse and human brains using the
following our developed or cutting-edge approaches
and resources.
1) Analyses of in vivo protein-protein interactions
2) Screening of palmitoylating enzyme library
3) Live cell imaging with palmitoylated protein-
specific probes
4) Observation of synapses with super-resolution
microscopy
5) Mouse models of human epilepsy with the LGI1
mutation
*N. Yokoi et al., Nat. Med. 21, 19(2015)
*T. Ohkawa et al., J. Neurosci. 34, 8151 (2014)
*T. Ohkawa et al., J. Neurosci. 33, 18161 (2013)

*Y. Fukata et al., J. Cell Biol. 202, 145 (2013)
%Y. Fukata and M. Fukata, Nat. Rev. Neurosci. 11, 161 (2010)
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Figure (A) Two unique AMPA receptor regulatory proteins: DHHC palmitoylating
enzymes and the epilepsy-related ligand/receptor, LGI1 and ADAM22. (B)
Discovery of novel postsynaptic nanodomains by palmitoylated PSD-95-specific
probe and super-resolution microscopy: a synaptic DHHC protein locally regulates
the formation and reorganization of nanodomains. (C) Generation and analyses of
mouse models of human epilepsy with the LGI1 mutation: Distribution (left) and
protein interactions (right) of the LGI1 E383A mutant protein compared with the
wild-type LGI1. This LGI1 mutant protein is misfolded and does not bind to its
receptor, ADAM22.
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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.
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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. 2015 Assistant Professor, NIPS.
Specialty: Neuroscience, Biochemistry, Bioinorganic Chemistry, Structural
Biology
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Imaging mass spectrometric analysis of
molecular machineries underlying the

establishment and disruption of 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 and disruption 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 multi-dimensional data with statistical
analyses and bioinformatics to seek out new
molecules that account for the establishment and
disruption 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
that

tyrosination, glutamylation and glycylation could

modifications include detyrosination, re-

determine neuronal polarity or micro domain

establishment.

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

*Y. Konishi, M. Setou, Tubulin tyrosination navigates the kinesin-1 motor
domain to axons. Nat. Neurosci. 12, 55 (2009).

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

*D. Yuki, et al., DHA-PC and PSD-95 decrease after loss of synaptophysin and
before neuronal loss in patients with Alzheimer’s disease. Sci. Rep. 4, 7130
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(2014).

*H. Arima, et al., Blockade of IL-6 signaling by MR16-1 inhibits reduction of
docosahexaenoic acid-containing phosphatidylcholine levels in a mouse model
of spinal cord injury. Neuroscience 269, 1 (2014).
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EREMERITERERL CVWET ADBEDRKAEICSWVTRIYAX ST
(DHA)&7%EPC[PC(16:0/22:6),PC(18:0/22:6) | E T L TL\ET

Fig. 1. Distribution of phosphatidylcholine in the cerebrum of Alzheimer’'s
disease patients. DHA-containing PC is decreased in the grey matter of
AD patient cerebrum. (Yuki et al., Sci. Rep., 2014)

H2 BEMREMIRICETEFO AL (Tyr) HEFOs AL (dTyr) F2—FU> OBk
AR TERL CWES BIR TR F O ALF 21— TS DL AN EL B TOET,

Fig. 2. Distribution of Tyr- and dTyr-tubulin in hippocampal neurons. The
level of detyrosinated tubulin (red in panel F) is increased in the axon.
(Konishi and Setou, Nat. Neurosci., 2009)
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HORBZERT, T AERT, WRENF
1994 Graduated from Tokyo University School of Medicine. 1996 Graduated from
Resident, Univ. of Tokyo School of Med. Internal Medicine and Surgery. 2001 Tokyo
University, Graduate School of Medicine Ph.D. 2003 Associate Professor (tenured),
National Institute for Physiological Sciences. 2007 Adjunct Professor, Division of
Neural Systematics, NIPS. 2008 Professor and Chair, Department of Molecular
Anatomy, Hamamatsu University School of Medicine. 2011 Professor and Chair,
Department of Cell Biology and Anatomy, Hamamatsu University School of
Medicine, Medical Photonics Research Center, Department of Systems Molecular
Anatomy. Specialty: Neuroscience, Cell Biology



e Ry ek ]

Division of Cell Signaling

(3#7) RBRAENA AL I A€ 82— N AL THRERE

Department of Biosensing Research, Okazaki Institute for Integrative Bioscience
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Molecular Mechanisms of thermosensation and
nociception

We
thermosensation and nociception by focusing on so called

mainly investigate molecular mechanisms of
‘thermosensitive TRP channels’. Among the huge TRP ion

channel  superfamily  proteins, there are nine
thermosensitive TRP channels in mammals (TRPVI,
TRPV2, TRPV3, TRPV4, TRPMZ2, TRPM4, TRPMS5,
TRPMS8, TRPAl) 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

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
We found that they
contribute to the various cell functions under the body

the 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 (patch-clamp and
calcium-imaging methods) 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.

s*Modulation of water efflux through functional interaction between TRPV4 and
TMEM16A/anoctamin 1. FASEB J. 28: 2238-2248, 2014.

*kHeat and noxious chemical sensor, chicken TRPA1, as a target of bird
repellents and identification of its structural determinants by multispecies
functional comparison. Molec. Biol. Evol. 31: 708-722, 2014.

*|dentification of a splice variant of mouse TRPA1 that regulates TRPA1
activity. Nat. Commun. 4:2408, 2013.

DB E B TRPF v LB LB ER i, 3R E
Temperature thresholds, expression and properties of nine thermosensitive TRP
channels
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2002 Research scientist in RIKEN. 2009 Project Associate Professor, NIPS.
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B#H @Ak EBB

Assistant Professor: SUZUKI, Yoshiro, PhD

RRIEAFEMBTIFMBEMMIGRY, RRIEAFKE
fREmE TAMRRELREEY, B (BF). BERFMR
BRGRMRE, LBEAFEFEBIHEHTF, KE/N\—
N—=RFARZHELAERS, ARZMRERBAFRIARE (RA ANV KF) ZET,
2010 £ 2 AL 51RH. B : S FHREERES
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
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Department of Information Physiology
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An important biological function is to receive
information from outer world or from inside of

the body and to adequately respond to the

stimuli. Understanding the mechanisms for such
information processing is a major target of
physiological researches. Molecular biological
approach has been very successful in identifying
and elucidating biological molecules or synapses
at microscopic level, and various imaging
techniques have provided a large amount of
macroscopic information on the function of the
brain or various organs. It remains largely
unknown, however, how information is processed
in the biological networks, which connect the
microscopic and macroscopic levels of the
organisms. 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.
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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.
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, and their relationships to the
perception and cognitive behaviors. 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 wvisual perception, psychophysical
experiments are conducted in this laboratory. We are
mainly targeting higher visual areas, but we also
target other areas when needed. Main themes of our
recent research include color information processing
and neural representation related to Shitsukan
(perception of material and surface quality). With

regard to the color processing, our main topic is to

study functional organization of the inferior temporal
cortex of the macaque in relation to color vision and
the correlation between neuron activities and color
perception. With regard to the Shitsukan research,
we are analyzing brain activities related to gloss
perception as well as those related to wvisual
discrimination of materials. So far, we found neurons
distinguishing a wvariety of gloss in the inferior
temporal cortex of the macaque monkey, and precise
nature of the information carried by these neurons.
With regard to the material perception, we found that
visual discrimination of mateirals is carried out mainly
along the ventral visual pathway in both humans and
macaque monkeys by using fMRI techniques.

*T. Banno, N. Ichinohe, K. S. Rockland KS, H. Komatsu, Cerebral Cortex 21,
1295-1310 (2011).

*G. Okazawa, N. Goda, H. Komatsu, Neuroimage, 63,1321-1333 (2012).

*N. Goda, A. Tachibana, G. Okazawa, H. Komatsu H, J Neurosci, 34, 2660-
2673 (2014).

*A. Nishio, T. Shimokawa, N. Goda, H. Komatsu, J Neurosci, 34,11143-11151
(2014).

*T. Namima, M. Yasuda, T. Banno, H. Komatsu, J Neurosci, 34,14934-14947
(2014).
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SERICRIRMEETR L0 TAFER B = 2 —0> &S (Nishio et al. (2014)). Akt
FERFNE DB, SRRNBIE/NAFARD AT R (R E 85 (Hiedh) DIESF 448
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ETANT AN ) DL SIRIE (ADOAREE) HE{ELEL,

Neuron activities recorded from the inferior temporal cortex of the monkey that
were selective for gloss of objects. (A) Examples of stimuli to test gloss
selectivity. Stimuli were generated by varying the contrast and sharpness of
highlight. (B) Activities of two examples of gloss-selective neurons. They
selectively responded to the change in the sharpness (left) and contrast (right)
of highlight, respectively.
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Assistant Professor, Wakayama Medical University. 2011 Project Assistant Professor,
2012 Assistant Professor, NIPS.
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2006 Completed the doctoral course in Osaka University. 2007-2013 Post-
doctoral research associate in University of Rochester. 2013 Project Assistant
Professor, NIPS.
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Electrophysiological analysis of mechanisms
underlying the neural information processing in
the central nervous system

Comprehensive study 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 molecular
and cellular mechanisms underlying transduction and
integration of the neural information in local
networks (Fig. 1). We also investigate genetically-
modified animals through electrophysiological,
biochemical and behavioral approaches to uncover
molecular  backgrounds of  pathophysiological
symptoms, such as learning and memory deficits.
Recently, we have begun to use photorelease/
optogenetic tools and computational methods. The
following are currently ongoing projects.

(1) In vivo patch-clamp recording analysis of synaptic
responses elicited by optogenetic activation (Fig. 1B)

(2) Analyses of nociceptive synaptic transmission and
autonomic control of the lower urinary tract

(3) Transmitter diffusion-dependent intersynaptic
crosstalk: role of glia and transporters® (Fig. 1C)

(4) Computational simulation of neuronal networks

(5) Molecular basis of memory: Behavioral analysis of
learning and memory using genetically modified mice
(Fig. 1D)

(6) Mechanisms of nervous system disorders

%1, D. Sugiyama et al., J. Physiol. 590, 2225 (2012).
*2. Y. Funai et al., Pain 155, 617 (2014).

%3. S. Satake, K. Imoto, J. Neurosci 34,1462 (2014).
*4. Y. Yamagata et al., J. Neurosci. 29, 7607 (2009).

X1, MHEERICHTHIERNITHAE DS
AR S FroEEFET

Fig. 1. Multilevel studies of mechanisms
underleying the information processing
in a neural network: from molecules to a
whole animal
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SOTE LI 35 B 1% E
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Analysis of mechanisms underlying information

processing and experience-dependent functional
developments in neocortex

To elucidate the mechanisms underlying information
processing in sensory cortex and the experience-
dependent regulation of that processing, we are studying
the relationship between visual functions and the
signaling properties of neural circuits using rat and
mouse visual cortex. We are also examining the
development of neural circuits and functions based on
neural activity or synaptic target recognition using
specific molecules. To this end, we are analyzing the
visual responses of cortical neurons using multi-channel
electrodes or calcium imaging with 2-photon microscopy,
neural circuit properties with a combination of laser
scanning photostimulation and whole-cell recording
methods in slice preparations, and neural connections
The
following is a list of our main projects currently ongoing,

with

morphologically using modern virus tracers.

including collaborative projects researchers
belonging to research organizations other than our
institute.

1. The that

networks in visual cortex and the role of these

mechanisms establish fine-scale

networks in visual information processing

2. Celllineage dependent establishment of neural
connections and visual responsiveness

3. Synaptic plasticity and visual response plasticity
in animals at different developmental stages and
in animals subjected to the manipulation of visual
inputs during postnatal development

4. Morphological analysis of neural circuits using
trans-synaptic virus tracers

5. Neural activities in visual and motor cortex
underlying visual cue-triggered behavioral tasks

kIshikawa, A.W., Komatsu, Y., Yoshimura, Y. (2014) Experience-dependent
emergence of fine-scale networks in visual cortex. J Neurosci. 34:12576-86
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Electriphysiological and morphological analyses of cortical neural circuits

A. Cross-correlation analysis of photostimulation-evoked excitatory postsynaptic
currents (EPSCs) simultaneously recorded from a pair of layer 2/3 pyramidal
neurons that were synaptically connected. B. Visualization of neural circuits
using a trans-synaptic virus tracer. Presynaptic neurons (green) providing
synaptic inputs to  some layer 2 pyramidal neurons (yellow) in neocortex.
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Elucidation of biological functions using multi-

level techniques to evaluate cardiovascular
functions and its clinical application

Our sanguiferous function is mainly controled by
muscular organs composed of striated muscles (heart
and skeletal muscles) and smooth muscle (blood
vessels) . Our group aims to elucidate the molecular
mechanisms underlying transition of the muscles
from  adaptation to  maladaptation  against
environmental stress (mainly hemodynamic load)
multi-level techniques to evaluate cardiovascular
functions (iz vivo and in wvitro), and work toward
(e.g.,

fostering) . We also investigate the mechanism of

practical application drug discovery and
muscle repair and regeneration, and aim to develop a
novel therapeutic strategy for refractory diseases. In
addition, we address the inclusive research to

elucidate the mechanism underlying maintenance and

transfiguration of cardiocirculatory homeostasis via
multi-organ interactions by combining non-invasive
measuring methodologies of motor functions and
those cardiovascular functions.

Our
equipments to drive the above researches.

laboratory has various techniques and

1. Non-invasive = measurements of muscular

functions

Echo-cardiography (mouse), Laser doppler
flowmetry (mouse), Measuring devices of motor
activity and forced movement (mouse), Tail-cuff
(mouse and rat)

2. Invasive measurements of cardiovascular

functions

Langendorff perfusion system (mouse and rat),

Mouse millar catheter (for P-V  loop
measurement)
3. Isolation of primary-cultured cells and

experiments
mechanical stretching machine, Ca®* imaging,
FRET

Patch-clamp recording,

microscopy,
(BRET
assay, post-translational modification analyses)

imaging, Confocal laser

Plate reader

DINERERERIE S X7 LESNSEFIAL AR DBE
Figure. Measuring systems for cardiovascualr functions and summary of our
research using these systems
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Department of Integrative Physiology has
two Laboratories, Division of Sensori-Motor
Ryusuke Kakigi)
Division of System Neurophysiology (Chair:

Integration (Chair: and

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
aim at  clarifying

interactions, and

pathophysiology and finding therapeutic
methods of various movement disorders in

humans by animal studies.

535 B ARR TR FCHBPY a6
Division of Sensori-Motor Integration
CX DFEIN 28

Division of System Neurophysiology

STEMEE MR (EEWAEERR)

#EZh Under consideration

Division of Computational Neuroscience
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(2)

(3)

Non-invasive measurement of human brain
functions

We
invasively mainly using magnetoencephalography
(MEG) and electroencephalography (EEG), but
recently we have also used functional magnetic

investigate human brain functions non-

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) By recording brain responses to noxious stimuli using
MEG and EEG, sensory processing in the nociceptive
system is being investigated. For noxious stimulation,
intra-epidermal electrical stimulation, which was
developed in our department, is used.

(2) We newly developed an electrical stimulus method to
cause itch sensation. It is very useful to investigate itch
perception in humans, and we have reported many
new findings using this method.

(3) Auditory system: We are investigating the neural
mechanisms of auditory perception in normal and
hearing impaired people by measuring the brain
activity. We are conducting joint researches to
establish a new treatment strategy against hearing
disorders such as tinnitus and sudden hearing loss.

MEEBEMRER REEHAHBHARMMA

*kH. Mochizuki, et al., J Neurophysiol. 102, 2657 (2009)
*K. Inui, R. Kakigi, J Neurol Neurosurg Psychiatry 83, 551 (2012)
%H. Okamoto et al., Sci Rep 4, e3927 (2014)
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Figure 1 Evoked magnetic fields
following intra-epidermal stimulation
to the left face, elbow and foot.
Right panels show the location of

estimated sources.
Figure 1 middle and lower panels.
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 (SlI), insula and precuneus
in  bilateral hemisphere are
commonly activated by both
methods (lower figure).

2 ZREMEHERICN T IHEREA
DIERE (L) RERAEEICIE%EL T
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(F&). (Sci Rep 4, €3927, 2014
Rk ¢

Figure 2 The canal of the intact
ear was plugged. Sounds were
only presented to the affected ear
(upper panel). The auditory
responses demonstrated the small
laterality indices at entering
hospital but became almost normal
(= 02) at three months after
discharge (lower panel).
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Professor: KAKIGI, Ryusuke, MD, PhD
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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
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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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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,
Biosignalanalysis, University of Muenster. 2010 Associate Professor, NIPS.
Specialty: Neuroscience, Auditory Neurophysiology
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Project Associate Professor (Grant Project):
KIDA, Tetsuo, PhD
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RRAFHBEEPIFEE, RRAKFRZREBTRZHRIME
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KREEIHERRASEARE, RIBAFEFEEE, FREXZ SR
HEHIRERRT 2014 £ 12 BKVIRE,
TR BRAMEERY, EHEER, OEEEY
2004 Completed the doctoral course, The University of Tsukuba, 2004 NIPS
Research Fellow, 2007 JSPS Research Fellow, 2007 Visiting Fellow, NIH, 2010
Assistant Professor, Nagasaki University School of Medicine, 2012 Assistant and
Associate Professor, Waseda Institute for Advanced Study Waseda University, 2014
Project Associate Professor, NIPS.
Specialty: Cognitive Neuroscience, Exercise Physiology, Psychophysiology
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Assistant Professor: MIKI, Kensaku, MD, PhD

ENERAZEFMEFHZE, KEMERFRAFEHRE
RAHELRERY, EFEL. AARFMIRESFIHRERE
AIBIRRFIFERN B Z R T, 2011 F1 BLVIRE,
I MRS
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
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Project Assistant Professor:
SAKAMOTO, Kiwako, DDS, PhD
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FiirERRFRIMZES (PD), NMERAKFIEEHHEAS, O—
NAFEEMRE, F1—TA4XVFAEERREERT 2013 F 4 BLYRRE.
B iR, 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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NIPS Research Fellow: NAKAGAWA, Kei, PhD
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B MEEER, UNEYT—YavE
2011 Graduated from Hiroshima University, Graduate School of Health Sciences.
2011-2013 Physiotherapist, Ishihara Neurosurgery Hospital. 2013 Research Fellow,
NIPS. Specialty: Neurophysiology, Rehabilitation
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JSPS Postdoctoral Fellow:
KOBAYASHI, Megumi, PhD

PRAFREGEFHERZ, F1 (DBF). BRZMHiER
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2013 Graguated from Chuo University, Graduate School of Letters. 2010-2013 JSPS

Research Fellow (DC1). 2013 JSPS Postdoctoral Fellow. Specialty: Psychology

BAFMRESNEARRHARE

KECELI Sumru
JSPS Postdoctoral Fellow: KECELI, Sumru, MD, PhD
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R EHB T EREZ 4R T 2013 &£ 10 AL VIR,
=i wiERE, EREBRRYE, mEERARE
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

The brain areas, such as the cerebral cortex, basal
ganglia and cerebellum, play a major role in
controlling voluntary movements. On the other hand,
malfunctions of these structures result in movement
disorders, such as Parkinson’ s disease and dystonia.
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 neurophysiological 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

by applying

disorders electrophysiological

MAEEEMRR @Y AT LHEHBPA

methods to animal models.

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

*M. Horie et al., Eur J Neurosci 40, 3458 (2014).
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A sagittal section of the mouse brain showing selective expression of
channelrhodopsin-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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Crosscorrelograms between biceps brachii and triceps brachii muscle activities
of wildtype (wt) and dystonin mutant homozygous (Dst homo) mice.
Synchronized and oscillatory muscle activity is characteristics of dystonia.
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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



BE MR @

Assistant Professor:
HATANAKA, Nobuhiko, DDS, PhD
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BMREEET, 2003 F 4 AL SRR, N HEEESR, HERNF
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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B HEEES, #EEmF
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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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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KONDO, Hideki, PhD
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HREZHET, 2015 F 3 ANSRME. EIN : MHERHE , #ERS
1989 Graduated from Nagoya Institute of Technology. 2000 Completed the
doctoral course in Department of Physiological Sciences, SOKENDAI.
Postdoctoral Fellow, Washington University School of Medicine, University of
California, Davis, Norwegian University of Science and Technology, Rutgers
University. 2015 Project Assistant Professor, NIPS.
Specialty: Neuroanatomy, Neuroscience
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NIPS Research Fellow: KANEKO, Nobuya, PhD

BIARREERFHEZFEFRE, REMERFRRE
EHaRFMEREBRFERELRREET, L (BF).
2014 F 4 AL SR, EX : HHEEES
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, SOKENDAI. 2014
NIPS Research Fellow, NIPS. Specialty: Neurophysiology
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Postdoctoral Fellow: HASEGAWA, Taku, PhD
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2006 Graduated from College of Letters and Science, University of California at Los
Angeles (UCLA). 2012 Completed the doctoral course in Graduate School of
Biostudies, Kyoto Univeristy. 2013 Project-Specific Lecturer, Center for the
Promotion of Interdisciplinary Education and Research, Kyoto University. 2015
Research Fellow, NIPS. Specialty: Neuroscience
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Department of Cerebral Research

PIE Outline

K6 B R RERT TR S R RE R AT AIF2S38 P, K
Ao pe R ] s T 22 50 P, DB AR BRAE P2 O B
E3EMD» 650, 4rF - fESHIE v ~ov» 6 il
R - R e v~ DFA 2 BIE L 2% %
WHHCHED T ¥, BT T3,
BN ) 7 HERE & PRI AR IR S X % W] S e
MEERED TR LR VT, Mty
FHFHECL ORI L > T 3 ¥, Kilshe
[AlE& T2 Tk, HRKE 2T 5 =2 —n
Y ERTERE - 5B - VIR - BRSNS
ERGREEL I LT, tigEfiiex4 7LDy +
PAFER SR — % in vivo 2F T B FKERE T
2B LIERFDOFH e MlAGbE THNT
W F, OHEABERIREIFI T, BB, RCIE,
B, ATH), 1EE), ML ECBhET 2 EE
FHLT, BELTHEMNMRIZHVTE M %
MR E L IERITR2HEE L T $ 7,

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
intercellular

function of 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
electrophysiological,

cerebral cortex by

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,
applying

such as

and other brain functions by

noninvasive imaging techniques
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 Integration
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Molecular basis of cell-cell junctions involved in
epithelial barrier function

Epithelia act as diffusion barriers and selectively
transport various substances, thereby generate and
maintain unique fluid environment of each body
To the
underlying such roles of epithelia, we have been

compartment. elucidate mechanism
clarifying the molecular basis of cell-cell junctions
that directly contribute to epithelial barrier function
and regulation of paracellular transport. Our research
is mainly focused on the tight junction, in which we
are studying the functions of tight junction-associated
molecules via molecular biological, morphological and
physiological approaches using cultured epithelial
cells and gene modified organisms. Current research
projects are as follows.

1) Analysis 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) Elucidation of the regulatory mechanism of cell-
cell junction formation by using Drosophila
genetics.

4) Analysis of the response of epithelial barrier

function to environmental changes.

*S. Masuda et al., LSR defines cell corners for tricellular tight junction formation
in epithelial cells. J Cell Sci 124, 548 (Feb 15, 2011).

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

125, 4923 (Oct 15, 2012).

*T. Higashi et al., Analysis of the ‘angulin’ proteins LSR, ILDR1 and ILDR2--
tricellulin recruitment, epithelial barrier function and implication in deafness
pathogenesis. J Cell Sci 126, 966 (Feb 15, 2013).

*Y. Oda, T. Otani, J. lkenouchi, M. Furuse, Tricellulin regulates junctional
tension of epithelial cells at tricellular contacts through Cdc42. J Cell Sci
127, 4201 (Oct 1, 2014).

NMEIVT—2INI w723 DFRSEEIRTL TUHEIC LSBT IEMEER (£, /5 £
FEABRR) SBEETIV(R) o NIV T—RAN v 7333300 L R A Y
BEBRLICTIR SN B LA NI v 7S 2 DYFTREHEE C, L AR — D 3380 /N
THREED DIDICE BT EIERILLTCVBEEZSNET,

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 comers of three epithelial cells meet and is thought to play a
pivotal role for 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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1993 Graduated from College of Agriculture and Veterinary Medicine, Nihon
University. 1995 Completed the master course in Graduate School of Integrated
Science, Yokohama City University. 1998 Completed the doctoral course in
Yokohama City University School of Medicine. 1998 Research Fellowship for Young
Scientists, Japan Society for the Promotion of Science (JSPS). 1999 Research
Fellow, Japan Science and Technology Corporation (JST). 2001 Research Fellow,
RIKEN CDB. 2005 Special Postdoctoral Researcher, RIKEN. 2008 Assistant Professor,
Kobe University Graduate School of Medicine. 2013 Associate Professor, Kobe
University Graduate School of Medicine. 2015 Associate Professor, NIPS.
Specialty: Cell Biology
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2009 Graduated from Tohoku University, Faculty of Medicine, Health Sciences.
2011 Completed the master course in Department of Life Sciences, Graduate
School of Arts and Sciences, The University of Tokyo. 2013 Research Fellowship for
Young Scientists, Japan Society for the Promotion of Science (JSPS). 2014
Completed the doctoral course in Department of Life Sciences, Graduate School
of Arts and Sciences, The University of Tokyo. 2015 Project Assistant 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, especially the frontal cortex, is
particularly interconnected with almost all other
brain areas. Although early anatomical work revealed
that cortical neurons are very diverse in their
morphologies, a comprehensive understanding of
neocortical structure has remained elusive. Cortical
neurons are divided into excitatory glutamatergic
pyramidal cells and inhibitory GABAergic cells. We
first identified a subtype of GABAergic neuron called
‘fast-spiking basket cells' based on their axonal
morphology and selective expression of the calcium-
binding protein ‘parvalbumin’. Since then, we have

identified many additional subtypes of cortical

GABAergic their
morphological, physiological, and chemical properties.

cells by examination of
We have followed this up by investigating their
synaptic structures with pyramidal cells. Our findings
have provided a framework for analysis of the
structure and function of neocortical circuits under
normal as well as pathological conditions. In addition
to the GABAergic
investigating the organization and connectivity of

cells, we are now also
cortical pyramidal cells projecting to diverse brain
areas. Once we establish the organization of
pyramidal and GABAergic cells in the neocortex, we
would like to identify the developmental mechanisms
that drive their differentiation and selective synaptic
connectivity. To do this, we are using anatomical,
techniques for

molecular, and developmental

identification of neocortical neuron groups, and
electrophysiology and electron microscopy for circuit
and synaptic transmission analysis. Our hope is that
this new knowledge will provide insights into the
function of the neocortex, as well as identify changes
in cellular and circuit function that contribute to

neurological and psychiatric disease.

*M. Ushimaru et al., J Neurosci 32, 730 (2012)
*T. Otsuka, Y. Kawaguchi, J. Neurophysiol 109, 795 (2013)
*Y. Ueta et al., Cereb Cortex 24, 2362 (2014)
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Basic subtypes and connections of GABA cells and layer 5 pyramidal cells in
the frontal cortex. Molecules expressed in GABA cells: AAc, alpha-actinin-2;
CCK, cholecystokinin; CR, calretinin; NPY neuropeptide Y; PV, parvalbumin;
SOM, somatostatin; VVA, binding with Vicia villosa agglutinin. Pyramidal cell
groups: CCS, crossed-corticostriatal cell; COM, commissural cell; CPn,
corticopontine cell; CTh, corticothalamic cell; CSp, corticospinal cell.
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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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I HiERE
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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Assistant Professor: MORISHIMA, Mieko, PhD
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T, BFEL. HARE%EHET 2006 F 12 BHSIRE.
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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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NIPS Research Fellow: USHIMARU, Mika, PhD

HWEMRAERAFESRFARMEY, EL (BF), AR
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Graduated from The Graduate University for Advanced
Studies School of Life Sciences. 2015 Postdoctoral Fellow, NIPS.
Specialty: Neuroscience

Mg B HEF

Postdoctoral Fellow: HATANAKA, Yumiko, PhD
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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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Postdoctoral Fellow: UETA, Yoshifumi, PhD
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KRERRFZNAFTA TV ARRBUELRZE T, REAFEK
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T HiERE
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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Studies on 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 and social interaction using noninvasive
functional neuroimaging technique, mainly fMRI In
the

interaction is the main interest is the main focus of

particular, neural mechanisms of social

our research activities. Hyper-scanning fMRI (3T)
has been installed to evaluate two individuals as one
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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.

neural network during social interaction, and 7T MRI
is now being installed to evaluate the detailed
structures of the mneural network. Multimodal
approach including EEG, MEG, TMS, and NIR is
considered when appropriate.

*R. Kitada et al., J Neurosci 34, 10096 (2014).

*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, Neuron 58, 284 (2008).
%N. Sadato et al., Neuroimage 16, 389 (2002).
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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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Professor: SADATO, Norihiro, MD, PhD

REAFEFEE, BAFRET, EFEL. RKENHES
MRE, BHENAFBIXIF—EFHMRLI2—H6, B
BEEET1999 F 1 AL SRE, FX | EREIR, HERE
1983 Graduated from Kyoto University School of Medicine. 1994 Completed the
doctoral course in Medical Sciences, Kyoto University. 1993-95 Visiting Research
Fellow, NINDS, NIH. 1995 Lecturer, Fukui Medical University. 1998 Associate
Professor, Fukui Medical University. 1999 Professor, NIPS.
Specialty: Functional Neuroimaging, Neuroscience
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Associate Professor: FUKUNAGA, Masaki, PhD

FHRHARFHRATHRE, RAZRBRFARMELREE
7, ERLREBET, BL B\RF). BREKKAFHF, K
NIH Visiting Fellow, [E] Research Fellow, ABRAZE &S
TOVTAT BV 2 FEEER T 2014 FF 4 BHSHRE,
B BMRHEBER, #ERS
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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Assistant Professor: KITADA, Ryo, PhD
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FRET, EBLREET, B (A8 -BEY, 7—X
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TA—V ARZOEBFEBF 24T 2008 F 8 BHSIRM.
T RMERSE, DENER
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
Postdoctoral Fellow, Nagoya University, 2012 Project Assistant Professor, NIPS.
Specialty: Cognitive Neuroscience

AEEERERRR OEEEFMEIRP

IR (oY o) It #iE

Project Assistant Professor (Grant Project) :
KOIKE, Takahiko, PhD
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2011 5 4 B SR,
BIX K -fMIR EEFEHA, #RERTETIV
2000 Graduated from College of Engineering Systems, University of Tsukuba. 2006
Completed the doctoral course, Graduate School of Informatics, Kyoto University.
2006 Expert Researcher, Kobe Advanced ICT Research Center, National Institute of
Information and Communications Technology. 2011 Postdoctoral Fellow, NIPS.
Specialty: EEG-fMRI recording, Neural Network Modeling
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MEEEET, 2012 F 4 BHOSIRE,
T RAMMEERS, £BOER, BROER
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.
Specialty: Cognitive Neuroscience, Psychophysiology, Clinical Psychology
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Postdoctoral Fellow: OKAZAKI, Shuntaro, PhD
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BN MR, DEEE, FEIY
2001 Graduated from Keio University, Faculty of Science and Technology. 2007
Completed the doctoral course, Graduate School of Science and Technology, Keio
University. 2007 Research Fellow, Research Institute, National Rehabilitation
Center for Persons with Disabilities. 2010 Postdoctoral Fellow, NIPS.
Specialty: Neurophysiology, Psychophysiology, Acoustics
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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. The adjunctive professor position for
Division of Adaptation Development is now call for

application.
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Division of Behavioral Development
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Division of Homeostatic Development
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Division of Endocrinology and Metabolism
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Division of Adaptation Development

EZ  Under consideration

RELEBEFMRR

57




58

REIITENRZEVAEIIZEERPI Division of Behavioral 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 are supposed to be
controlled by the corticospinal tract (CST), which
with
However, we have recently shown that the CST

directly connects spinal motor neurons.
indirectly controls the activity of motoneurons also
via indirect pathways, mediated by the propriospinal
neurons (PNs) and that the PNs are responsible for
the normal hand movements and functional recovery
by a new technique of pathway-selective blockade
with viral vectors in monkeys. Moreover, we are
developing the brain computer interfaces with the
concept of “artificial neural connection” to enable the
subject with brain/spinal cord injury to control their
own hands. In addition, we are also studying the
neural mechanism of blindsight using monkeys with
lesion of V1 by combining electrophysiology, brain
imaging and psychophysics. We also study the local
circuit of the superior colliculus (SC), which plays a
pivotal role in the control of attention and saccadic
eye movements, especially in the blindsight, by

adopting the electrophysiology in rodent SC slices

REEBFMRR RNTHRERERIA

preparations and imaging with 2-photon laser

scanning microscope in vivo.

*Kinoshita et al. (2012) Nature, 487: 235-238
*kYoshida et al. (2012) Curr Biol, 22: 1429-1434.
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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 subseguent injection of AAV2-CMVrtTAV16 into the
intermediate zone of the C3-C5 segments. B. During the administration of
doxycycline( Dox), tTAV16 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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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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Associate Professor: NISHIMURA, Yukio, PhD
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1995 Graduated from Nihon University, Faculty of Humanity and Science. 1998
Completed the master course of Graduate school in Yokohama National University,
faculty of Education. 2003 Completed the doctoral course in University of Chiba,
faculty of Medicine. 2003 Postdoctral Fellow, NIPS. 2007 Visiting Scientist in
University of Washington. 2009 Researcher, PRESTO-JST. 2011 Associate Professor,
NIPS. Specialty: Neuroscience
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1998 Graduated from Hokkaido University, School of Agriculture. 2003 Completed
the doctral course in Kyoto University, Graduate School of Science. 2003
Postdoctoral Fellow at SOKENDAI (The Graduate University for Advanced Studies).
2006 Postdoctoral Fellow at Harvard University. 2008 Program-Specific Assistant
Professor (Global COE) at Kyoto University. 2010 Assistant Professor at Kyoto
University. 2013 Project Associate Professor, NIPS.
Specialty: Comparateive Genomics, Neurogenomics
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1992 Graduated from University of Tokyo, Department of Pharmaceutical Sciences.
1996 Predoctoral Fellow at NIPS and University of Tokyo. 2003 Obtained PhD from
University of Tokyo. 2003 Postdoctoral Fellow at University of Tokyo. 2003
Assistant Professor, NIPS. Specialty: Cognitive Neuroscience, Neurophysiology
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2000 Graduated from Tohoku University, School of Medicine, 2007 PhD at Kyoto
University Graduate School of Medicine, 2008 Postdoctal Fellow at University of
Maryland, 2010 Postdoc associate at Massachusetts Institute of Technology, 2013
Project Assistant Professor, NIPS
Specialty: Molecular Neurobiology, Cognitive Neuroscience
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Project Assistant Professor: CHAO, C. Zenas, PhD
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1998 Graduated from National Tsing-Hua University,Faculty of Life Science/
Chemistry,2007 PhD at Georgia Institute of Technology, Biomedical Engineering,
2008 Research Scientist at RIKEN BSI-TOYOTA Collaboration Center,2010 Research
Scientist at RIKEN Brain Science Institute, 2015 Project Assistant Professor, NIPS
Specialty: Neuroscience, Neuroengineering
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Postdoctoral Fellow: YAMANE, Itaru, PhD
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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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Postdoctoral Fellow: KATO, Rikako, PhD
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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: ISHINO, Seiya
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2008 Graduated from Doshisha University, Faculty of Letters.
2011 Completed the master course of Graduate School of letters, Kyoto University.
2014 Completed the doctoral course of Graduate School of letters in Kyoto
University without dissertation. 2015 Postdoctoral Fellow, NIPS.
Specialty: Cognitive Neuroscience

REEEFHRR RATEBHRERBHRIM

59



BARZMMRESNEAEZEE
MATROV Denis

JSPS Postdoctoral Fellow: MATROV, Denis, PhD
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2003 Graduated from University of Tartu, Faculty of social sciences, 2006 masters
degree, 2010 PhD all from University of Tartu, Faculty of social sciences. 2011-2013
postdoctoral fellow at Vanderbilt University, 2013-2014 postdoctoral fellow at
Edmond and Lily Safra International Institute of Neuroscience of Natal, since 2014
JSPS postdoctoral fellow at NIPS.
Specialty: Neuroanatomy, Behavioral neuroscience
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JSPS Postdoctoral Fellow: VEALE, Richard, PhD
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2008 graduated from Ursinus College, Pennsylvania, USA. Faculty of Computer
Science, Philosophy, 2014 Completed the doctoral course in Indiana University,
Computer Sciene and Cognitive Science, 2014 JSPS postdoctoral fellow at NIPS.
Specialty: Computational Neuroscience, Neuro-Robotics
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Remodeling of Neuronal Circuits in Development

and Recovery, -In vivo Imaging-

Glial modification of neural
Imaging-

Remodeling of neuronal circuits takes place during

circuits -In vivo

development, learning and recovery after brain
damage. The main goal of our research is to
the
remodeling. In details, we are focusing on

1. Glial contribution for the function of neuronal circuits

2. Dynamic changes of GABA transmission.

understand regulation of neural circuits

Glia has been known as a key factor to regulate
neural circuits through their physiological function.
We are trying to determine their contribution onto the
neural circuits in development and learning by
visualizing fine structure, function of neuron and glia
in living animals using multi-photon microscopy.

In addition, we also focus on the plastic change of
GABA/glycine in development, e.g. GABA excitation-
inhibition switch driven by a developmental expression
of CI transporters, and its functional relevance to
The
inhibitory transmitter has been

circuits development. receptor dynamics

associated with
investigated with an advanced single molecule-
imaging.

*K. Eto et al., J. Neurosci. 32, 6552 (2012)
*H, Wake et al., Trends Neurosci. 36, 209 (2013)

2RFERMERERVVERER, BEHOEGAA—2T, EHRUT VAL LAA=D
> D—EBEAR R
in vivo imaging of physiological brain. -structure and function of central
nervous system-
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Professor: NABEKURA, Junichi, MD, PhD

NINKFEFEER, EFBL, RIEKXFEFEEF HEKX
FEFHPEER, NWNAFEFHRRDHEERZRET, 2003 F
N BHLSRE, BN : HEEEY, REEESP
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

LEHETUAZEZME, EXRL. XEEIHERRKR
Visiting Fellow, EREYFHEMENEZEZET, 2014F 48
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. 2014 Associate Professor,
NIPS. Specialty: Neuroscience

HERy RE E

Project Assistant Professor: INADA, Hiroyuki, PhD

FEARFEPEE, BAMRRERALELREEET, BF
Bt EEPHEMIERMEELRET 2013 F 1 ALYIRH.
B iRy
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

EBhE IEE E

Project Assistant Professor: ETO, Kei, PhD

BRI AFEFIE, NINKFREREZRFELRZET,
RPEL £EPWERR MREE, /—RAAHASATKEFv
N )i Visiting fellow Z#2C 2014 4 10 ALY IRE,
B HiERE
2004 Graduated from University of Shizuoka, Faculty of Pharmaceutical
Sciences.2009 Completed the doctoral course in Pharmaceutical Sciences, Kyushu
University.2007 Postdoctoral Fellow, NIPS 2012 Visiting fellow, The University of
North Carolina at Chapel Hill.2014 Research assistant professor, NIPS.
Specialty: Neuroscience

REEBFMRR ERESHERERBHRIMMA
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Postdoctoral Fellow: MIYAMOTO, Akiko, PhD

FINKZITREZE, BEMBRAFRBLIRERY, BFEL,

2014 FF 4 B&VIRM. B HigEES

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

mxa ik XK@

Postdoctoral Fellow: KATO, Daisuke, MD, PhD

BEEMIUAFREFIE, EFEL, EREYMFHIEAREH
BHAREERT, 2014 F 4 BRYERR, B HREER
2002 Graduated from Nagoya City University,
Medicine. 2013 Completed the doctoral course in Medical Sciences, Nagoya City
University. 2013 Research Fellow, NIBB. 2014 Research Fellow, NIPS.
Specialty: Neuroscience

mxa BA &

Postdoctoral Fellow: HORTUCHI, Hiroshi, PhD

School of

EXPARFREFHR, AHERARAEREZRAERELR

2E7, Bt (BEF). 2015 F5ALVRHE,

I HREER, BERER
2010 Graduated from Hoshi University, School of Pharmacy and Pharmaceutical
Sciences. 2015 Completed the course in Medical Sciences, Nagoya University. 2015
Postdoctoral Fellow, NIPS. Specialty: Neurophysiology, Neuroimmunology

BAEMRERSMEE Pl BA
JSPS Postdoctoral Fellow: NAKAHATA, Yoshihisa,
PhD

RREBEAFZABGRFEE, LTy I REIBFERZE,

REMRAZRAZELREZET, FL (2. 2013410
B&YURE, 1 #iERY, sigEEsy
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: Neuroscience, Neurophysiology
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BERTEBICH 1T 5 T RIVF—HAEHE
AMPKIC X5 RS EREE R ERE L DRE
EMRIUDHETE AR, NGO AM BRI D2 LI
ANB LA RN O NIIERE 2 TE 2120 —E I REI LT 21
HEREATE0, IN(RAFARS A (TEHPEHER RS LLTHION
Tt LobUHIK T, RAARZADTFI R THBEH
HHRER, W ILR, RIERZLVZLDZEMPXELT, HED
AR O R HERF O - D DI AR R LB B 2 T2
BsEEATOET, ARMFEBFITI, BAFTRZ S ZADHTY, R,
BRI IANVE HBEBREY L ERD AN — N5
AERL, IR T A ERDZANE — NP UKL TEDLS
KHSERZBEATOE» RO ICT 2L, 2OHEED IE
PHERIRDOFAELEIBD 2 » 2RI 22 L2 HIGL TV 3T, &
1AW AE IR L) T D@D T,
(1) BREITEILEE - PR BN ISR T 5 o3 f.
(2) v7Fv, TTARICDMIBANG 7 F AL TERRE.
(3) AMPK OfHFHEIEH LREL DR,
(4) ¥E - BREAHNTIEDO A ZE.

Molecular mechanism for 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,
constant internal state by responding to changes in
both the external and internal environments. Within
the central nervous system, the hypothalamus is a
that

activities by integrating autonomic nervous system,

crucial center regulates the homeostatic

endocrine system and immune function. This division

is intensively investigating the role of hypothalamus

in body energy balance in mammals. These studies

are now Iimportant for better understanding the

molecular mechanisms behind pathophysiology of

obesity and diabetes mellitus. The main subjects of

our current research are as follows:

(1) Molecular mechanism of the hypothalamic regulation of
food intake 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 analytical method for glucose

and lipid metabolism

*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.

K1 LT FUASRRR FEBEBIEEHDAMPFF—t (AMPK) 218 R AICERET 52 &
IS TERIRIV A —KAERRLE T,

LT F AL, BREFHDL T F 2 2B A0b-Ro% /L CELEAYIC, A ONTAR AR T 38—k
FHERETL CERERICBREFDAMPKETEMA LU AR BARL LR (DL E 9. £/ T
F AL BR T EBAMPKIEMESIHIFI T 2 LIC L TERINGIERAEZ SR LE
Fo AMPKIETEICIT T B2 DI HAER MBI R, L T F AL BT RILE—CH
SRERTERR A TY .

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.

K2 LT FALBER T EBENL=T IV a— XS AR ER.

LT FAL 38R T EBREAREIZ (VMH) =2 —O># AL T k% (ARC)POMC=2—H
SR ELET  ZOMER VMHR U ZE#E (PVH) Z2—AAZRIR 245 /20F
2R (MCR) DiEMESHET . VMHOMCRIS B & AEEHERE (BAT) /D, B85
DT INA—ZBV)AHE(RELET  ZhUZHTL T,PVHOMCRIZBATDZ JLa—XEY)
ABERIREI(RELE T,

Fig.2 Regulatory role of the hypothalamic nuclei in glucose metabolism in
peripheral tissues in response to leptin.

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

RELEBEFMRRETE - ADMRFEEREH R
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Professor: MINOKOSHI, Yasuhiko, MD, PhD

BRAFEFAE, BERAFAZREFHAEELBERT,
EFEL, BAFEFIHF, HEEM BEER N\—/\—FkF
BESER Lecturer &2, 2003 £ 11 AN SIREL.
B R - R iBE
1983 Graduated from Ehime University School of Medicine. 1987 Completed the
doctoral course in Science in Ehime University. 1987 Research Associate in Ehime
University. 1993 Lecturer in Ehime University School of Medicine. 1997 Associate
Professor in Ehime University School of Medicine. 2003 Lecturer in Harvard
Medical School. 2003 Professor, NIPS.
Specialty: Endocrinology and Metabolism
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Assistant Professor: OKAMOTO, Shiki, VMD, PhD

IEBEAFEESRE, RAZRREFARHELIRRET,
HEFEL, BAZMRERRIARE, RRBEBREZHR
BMEFRAEERBMEESERT, 2004 F 4 BH SR,
B HiERER, BREREmF
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

NIPS UH—F7zo— HH E$

NIPS Research Fellow: YOKOTA, Shigefumi, PhD

RBAFHRIFHRENIFEREZ, RAFREFHERER
FERELREET, MAMRAZRAFABLREET, BY
Et. £EBFHRAMAREERTC, 2014 F 4 BLYRRE.
T A - RS BE
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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Postdoctoral Fellow: TAKAGI, Kazuyo, PhD

FREZFAZRERFEZ, BAZRERREZHERHERR
FERELREET, BERRAZRAZEGRFZHERS
TEREET, BFEEL. 2014 F£10 BHSRE.
B K- miF
2008 Graduated from Course of Nutritional Sciences, Chukyo Women's University.
2010 Graduated from Graduate school of Chukyo Women's University school of
Health Science. 2014 Completed the doctoral course in The Graduate University
for Advanced Studies (SOKENDAI). 2014 Postdoctoral Fellow, NIPS.
Specialty: Endocrinology and Metabolism
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N BREICE T B EHREXOEIRFAER

Y o3 WA, KA e R S X B R
HHYE A D 43 WA SRR 2 857 TP B B 1 & 43 09 B B,
e[ 24 NS A& 2 A K S B ik T A I > o v 7,
TERFEHNE R A TS SN, 2OHEAREREIIIC»cang
Lieo A ROI, M BERMER IR E O, ikt Kasy
HEE LY, MR R % A L7, ISR 01,
PERINEERIEHELLLD, RFWD 60% Ll ROtk @

WYBILEIRALLLEY, BUE, mld e i — P B
O, FAMEA R BRBEOE R, B EIH RO 24 M
AEFIMBBERIT-TOETY, 32, WEREOMANE
BRCEHL, #REDZA L EIE KT Bk DBIFRIZOVTHE
BRekE L TOETY,
Morpho-physiological basis of
transport in exocrine organs

Murakami’s

paracellular

group estimated the size of
¥ and that the transcellular fluid
30 sec of

stimulation, and that the paracellular fluid transport

paracellular route
secretion is dominant within initial
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.

*Q@BEALIEES 76:43-57, 2014.
*@BAESS 55:19-19, 2014.
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Associate Professor: MURAKAMI, Masataka, MD, PhD

REIAILENAFE, EFEL, KRERAFHF £BF
FHRPRBNZIR A 42 C 2003 5 4 AL SR, 2011 FEERERS
N BEMZICETZI-F Y REBEOHEREHD . 2007 F
FUERERAZESHE, 2012 F2U7H)T7VREEERE. 2013 FERE
HIARFRERIRARICEII2EFRZEERE,
B SFEEY, ROBEELI VY 4G, SSHaEmx
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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ATV 7100 DEBEEREAD =X s

HREANEER T, O - BlA > THV A S HIOWE
R ITbNTOIT, JOAT LIS T4y Z LI N A%
JERUZLY, 4 FI32 DR RER FHE T ~NSHITE NS D IE L O35
CEYEUONE T, GEE, MRNG T OERER D, v v
{ZIEDAY I - SEHNCEAEL T, MNP R AL E B HR 2
LTI ZEDE L HIH OB 2R L TV A LM IS0
EietunoE Uz, WIMEEPEINTOITY, 322
(DD bh->TodEA, Fexid, BIE, BRAEBROEERK
RPN (PCP) D> 7l EL, A~
TV N4 2 RFSNBHININBER OB RES, o 7 FARE
RO TIRITHRREL, 2O RIZHIAN=A LD FREHED T
37, M~ RN~V DO IREZERE IR E D LA 2 —2
AREL TOMNE NI R DX EN R RN 2 LD BIED T H T —
=T,

The roles and mechanisms of membrane traffic
Not traffic
intracellular cargo logistics, but it also works as a

only does membrane perform
dynamic integration system of cellular signaling in
various physiological aspects including developmental
regulation. We currently study the roles and the
mechanisms of membrane traffic in developmental
the the

mechanisms of planar cell polarity (PCP) formation.

morphogenesis, main theme being

In developmental tissue morphogenesis, membrane
traffic may work as an interface for integrating
spatiotemporal information, between the intracellular
level and the tissue level.

*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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Assistant Professor: OHASHI, Masato, PhD

REAFEFME, RAAFREY, 8L @F). BV, N\
TILNIVO REWRE, ERFARFAHF RBHE/N\17
YA TV ALV Z—B#Z 1T 2011 & 4 BHSRE.
B S TFHBREMSE, £F, REEMF
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, OIIB. 2011 Assistant Professor, NIPS.
Specialty: Molecular Cell Biology, Biochemistry, Developmental Biology
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(BIDOTIREIEZLDLREN DT, DY, EDINKET-HI
PIEMALT20h , EOIIHEFIIINEATEDH | 72R4b
PoT0EtA, INFTY=R=vAZHOTZHROINNG 5
SFDAvyyL (Ca™), —BELER (NO), #Ef (Zn®) LED
BALRANT ASDEARTANTEEL /I, BE, BRSOy =
P RHOT, ZAEROBLAMNLZE, IIN (Ca™) Z1t,
HFEADBIREHEREEELREANV T LA TD
FHET, SOITTHFEACEI I 2R 7R 0N ATP D% L%
DIUCFZEL TR T,
Study on the mechanism of fertilization and egsg
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. Thus, it is not clear how sperm activates
the egg, and invades or enters the egg. I have been
studied changes in intracellular Ca** ([Ca®’],), nitric
oxide, Zn*", and organelles at fertilization using eggs
of sea urchin and mice. I am presently studying the
electrical changes in the egg membrane, the
intracellular [Ca®"], the sperm entry, and those
relationships among them in echinoderm oocytes
such as sea urchins and starfishes using the
techniques of Ca-imaging and the single electrode
switched voltage clamp method. Furthermore, I am
investigating mitochondrial behavior and changes in
intracellular concentration of ATP associated with
egg activation using other imaging techniques.

*T. Mohri, K. Kyozuka, “Sexual Reproduction in animals and plants” pp.187-
197, Springer, Japan (2014).
*T. Mohri, M. Sokabe, K. Kyozuka, Dev Biol 322, 251 (2008).
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Assistant Professor: MOHRI, Tatsuma, PhD
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I (K PTER, EEH, RRIFAFAFRMEESEIF

ARBELRRETY, BREL. X274 —FRERTF
DVRABHERRA, RATIKFE, AVTAIVZTRKET—EAREBTHRAREERT
1996 F 4 B SR, T : ML, MiaEES
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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Center for Genetic Analysis of Behavior

PIE Outline

> 2—K (H#F) (Director)
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Professor: IKENAKA, Kazuhiro, PhD

BEFRRZELSvE - =UR, bLAGAN ZBREE
TTRBFLEZIv - =20 TEER 2L anz
ZIEFHD S A— 2 OTHRITTALEIEC, 4574
FMREROEH B LCRBHNEE P T =2 — LT, 1,
& —HVE P B X X B 2 I SE R O N O BIFSE
HOFHCHELET.

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

KRB EIERRIAE 73
Section of Metabolic Physiology

TRRARITE (FRTKEB) o

Section of Behavior Patterns
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BEFREHMERE Section of Mammalian Transgenesis

KERNHVMICHE T HIERITERHLESVICEREFRE
B DRERE

Zaetkrpfliiae oz [HAERE ] CRSLHFE T Eoh
TOETH, ZEERLHROL AN LEARTHIHEEZD
DOFEREFLTOEA, FYMIRTAINEREIIFYL T
MMEDELTHY, [HERE] 2 RIELWMESFHOET
VEIILLTO S HETETZHINAILPHIFESNE T, SubT
bZReMEE a2 R 2L TRIE DBIE T HRE R B L /-
g (Vv 7or KO) SERaNTOETY, ZhROUEE AT
P LS L o T 0T, FOE T, 774 LT
BORA RV T2ILAARET, FEECHI DT AL D fET
KBRFEIEGRNT 27V 7—+ (ZFN L0 TALEN) %
RNA #FH#ERI 2717 —+ (CRISPR/Cas9 27 4) 2F| L7z
B, ;HAD KO @il LTEHSNTVET,

BT REEPERETE, =TARLTIISY M DI RE
ZFEA, BLIONIEEIE T QB T 25l k21775 -T
wEF, AT, IR (ES) Mgt A TZaetks (iPS) #ife
ORI - IEFCHML A, ALl &5 70— B P fE 3
ZAPRERL T3,
Development of Advanced Reproductive /
Transgenic Technologies in Laboratory Animals

We have focused on the reproductive biotechnology
to understand gamete interactions during fertilization
and the
produce transgenic animals. Among them, we have a
in the
production of gene-targeted (KO: knock-out) rats

development of novel methodology to

special interest increasing demand for
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. 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. Recently, new technologies such as Zinc
Finger Nucleases (ZFNs), TAL Effector Nucleases
(TALENs) and the clustered regularly interspaced
short palindromic repeat (CRISPR) /Cas9 system
have been shown to be very effective for gene-
modification in rats. At present, we devote all our
skills (e.g, in vitro fertilization, intracytoplasmic
sperm injection; ICSI, 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 et al., Stem Cell Dev. 23, 107 (2014).
%M. Hirabayashi et al., J Reprod Dev. 60, 78 (2014).

E1. FEMEHBRADHAREEFEBALZNEE > TERLIFATTUMAT
ILYMARL— 3 kIl &> TKusabira-orange (huKO) &= F %5 ESHRRENE A
THREALLVBORNEZTZAO=—PHELET (A). rESBN2i-4/huKO#lila%
CrijWIESRDIF RIS~ (/012 17232 § 52 ECIERL 1214 5HBX 457V iR
¥ B)o

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 rESBNZ2i-4/huKO cells into Crlj:WI blastocysts (B).
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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

RAEMERFERAFEDRAHERZ, BEE L, NIPS Y —

F7TA—%ZRET, 2012 & 4 BHOSEE. B HEREHF
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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2014 Graduated from Interdisciplinary Graduate Scool of Science and Technology,
Shinshu University. 2014 JSPS Postdoctoral Fellow, JSPS. 2015 NIPS Research

NPS UH—F7rn— R BhE
NIPS Research Fellow: HARA, Hiromasa, PhD

EMAFRETERMERE, BFEL. BAZMIRERS

AEAZRE (PD) Z#RETC, 2015 & 4 AN SR,
R ERETE

Fellow, NIPS.
Specialty: Reproductive Technology
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JSPS Postdoctoral Fellow: GOTO, Teppei, PhD

BEBAFAFREGRIMERRZ, BFEL. 2015548
DOIRME. BN HERSBE
2015 Graduated from Graduate School of Bioagricultural

Sciences, Nagoya University. 2015 JSPS Postdoctoral Fellow, JSPS.
Specialty: Neuroendocrinology
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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 were
modified their related genes and exposed with
This
examines the following subjects and will be open for

various environmental conditions. section
the collaboratory use of researchers all over Japan
from April, 2011:

1) Single unit recording from motor related brain
regions in awake state.

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

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

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

rate and blood

5) Body temperature, heart

pressure in free-moving animals.

6) Measurement of cardiac functions using Langendorff-
perfused hearts and non-invasive measurement of
cardiac functions and peripheral blood flow using

anethetized mice.
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Professor: MINOKOSHI, Yasuhiko, MD, PhD

BRAFEFHE, BEREAFAEREFHERBLERERT,
EFE L, BARESMEIF, # BEER, /\—/\—FXF
EEFHED Lecturer Z#%C 2003 £ 11 AN SR,
B A - AgBE
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

B#H @Ak BB

Assistant Professor: SUZUKI, Yoshiro, PhD

RRIEAFEMGBEIFMBEMMSRY, RRIEAFAE

FraEmBTFMRRHELREET, Bt BF)., BRFMR

BAFRARE, tEAFEFRERPHENTF, KE/\—
N—=FARZELAERS, ARZMIRERBNFBIHARE (RA RNV KRF) ZET,
2010 £ 2 AN 5RM. B 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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ITENMRNARIAZE (BEB/FEBFI) Section of Behavior Patterns

BIEFURE V) ADEREITENRZR
Bt B DR RERIRE DAZEA
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NTOET, RTOEMEFD 0% ML LRI TRBLTVELED
NTHD, WMTRBT 2L T DRAEZF D123, ZDHA
TUNTYNTHBITEI R NBIL YR ERLELELONE T, 1T8)
PR E TR B EDEEF YL =T ALK LT, FIHR - L,
SEENERE, HEIEL L GRS ERIE RN L E UG
REL T, MRIAVEEE A/ — LIATE) 7 AN Yy 7Y — 2 FI O THEHT
L, BFEER O BIREEDIRR LT L->T0 3. INITIC
EINA D ZHOM R ELDILFE 21T 00, ITE R T
FELT 75 Rk, 4044 ILD=V AL TOET, ZOHICi,
R BDET N =ORL LB RO E I R oo TO0E T,

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
that The test

comprehensive behavioral battery covers sensori-

mutant mice lacking gene.

motor functions, emotion, learning and memory,

attention and so on. So far, we obtained behavioral
data from 75 strains, 4044 mice. In those mice strains,

we found some models of psychiatric disorders.

*Takao K and Miyakawa T, Genomic responses in mouse models greatly mimic
human inflammatory diseases., Proc Natl Acad Sci U S A. 2014; pii:
201401965.

s*kHagihara H, Ohira K, Takao K, and Miyakawa T, Transcriptomic evidence for
immaturity of the prefrontal cortex in patients with schizophrenia. Mol Brain.
2014; 7:41.

*Zheng LS, et al., Mechanisms for interferon-a-induced depression and neural
stem cell dysfunction., Stem Cell Reports. 2014; 3(1):73-84.

*Fujioka R, et al., Comprehensive behavioral study of mGIuR3 knockout mice:
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implication in schizophrenia related endophenotypes., Mol Brain. 2014; 7:31.

skYasumura M, et al., IL1RAPL1 knockout mice show spine density decrease,
learning deficiency, hyperactivity and reduced anxiety-like behaviours., Sci
Rep. 2014; 4:6613.

*Watanabe S, et al., SIRT1 overexpression ameliorates a mouse model of
SOD1-linked amyotrophic lateral sclerosis via HSF1/HSP70i chaperone
system., Mol Brain. 2014; 7:62.

*Takao K, Hagihara H and Miyakawa T, Reply to Warren et al. and Shay et al.:
Commonalities across species do exist and are potentially important., Proc
Natl Acad Sci U S A. 2014; pii: 201417369

Comprehensive behavioral test battery
for genetically-engineered mice

Sensorimotor Functions

Locomotor Activity

Social Behavior

Anxiety-like
Behavior

Learning & Memory

Depression-like Behavior

X1 MBEHITEN T AN Sy T —ICEENDITEBTEE
Figure 1. Apparatus for behavioral analysis of mice.

Behavioral profiles of 170 strains of mice

Each column represents each strain

Body weight

Rectal temperature
Grip strength
Anxiety-like behavior
Activity

20cial interaction
Soganprecon
Motor coordination
Gait

Pain sensitivity
Acoustic startle/PPI
Depression-like behavior
Working memory
Reference memory
Seizure

X2 BIEFUREVIAREYEE Y IZDTEE L, BFINYIZDERME, &
TP TEHTI)—%ERLET, ERBEFER - IADTENAIA—ILICEE
NTHEMLTONIET, BPLTONSIRTRRLTVET,

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

RRAEXFEHOEFREZ, BAFAERAXEFZHERME
TREOEZERET, AAERZRAXEESRHARRBL
RIEET, 8L (DEY) . KEEIEHEEMRER (NIMH),
NYE—EILMKE, IYFai—tyVIRKY, REAZEZFHRRBEIRERT,
B, BRARBEERFHSERFMEMREE, 2007 F 9 AL SREZHE.
B RBROER, 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

HoEgE B E=

Project Associate Professor: TAKAO, Keizo, PhD

RRAFXFMOEERZ, REAFAZRERFZHARME
THREMEFERFZERET, RAERZREREAREHEL
SRIEAEEERERY, FL (FRY) . XKEIYF1—tv
VIRKE, BCEMERN, REAFEFHERDF BHREHEEXFHEER
FHIRFRBH, FREAREDRERF v UTNIEBIZ Y MEMERZT, 2010454
B SRR, B THEERE
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

2 —K (#E) (Director)
g Mk IE

Professor: ISA, Tadashi, MD, PhD

PIE Outline

B AR D& sl s DB RE R FE - AL TV T,
ZOMitRER IELCHRIR T 4201, AKDIEH Ietiat
RHRT A0, TIRER 2 ARDHERER
WAL TIBR RS ORIy HT T, 2D

MM RE R PR T 272912, ThE THEBHZERME R
LREMWFRBLTSIUD, HUIFR BN AT 4

TR DB CMR IR A T I O HE H G L T8
h, ZNLOHEDMANVBELINTETVET, £
WIC I FEINBFEHEE L 2 — TR ZDI5 L 2 D
L EOMFHE I E LAV — 2 2 AL DG, A
2Ty LRI SC 2 IR B T 2352 PR (L4 T,

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.

R # R R T A =

Section of Brain Science Exploration and Training 77
RAREERERRE o
Section of Hierarchical Brain Information
HRMRERRITARE .
Section of Social Behavioral Neuroscience
MRl P T T L B M e = 82

Research Strategy for Brain Sciences Office

RBEMTARE (FRTKEBFD) -

Section of Visiting Collaborative Research Project
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RFl 2RI BRIZE=E Section of Brain Science Exploration and Training

REZ2ICETRRSTEREFERT/OTI L
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oy B P R E B T e S A0 T, 75
A RERRIE T AR OBER2 R IR TR SLKBHIR T
ZAhbY, R ORI 22 O 2 FH ARG LR LOiF%E
TIROBHZ HiETLLbIC, IRFEIT S B b7 es 5
LA - EHELET .

Multidisciplinary bran

sciences

Recent trends in neuroscience researches involve
with  different
biology,

training system in

collaboration among scientists

disciplines such as medical science,
engineering, physics etc. 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 sciences.
In this section, we explore future directions of brain
and run multidisciplinary

science and design

neuroscience training courses.
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Professor: IKENAKA, Kazuhiro, PhD

KRAFEFEER, RAFRBFHERMETY, BFEL, X
[RAFEHEMEMENF, BIBIEERT, 192 F 1 ADSE
IR, BN S FHEEmE
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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Adjunct Professor: KOBAYASHI, Kazuto, PhD

LEHBAFEFHRARHELREETY, EF L BFEL. B
REMIRERFRARE, RHEARZEZETHTF, BHRFRE
BEXRFEFRESERFHEMBF, FHAEAHERN &
FIHRFRMAFZRAFBICTFHERR L2 —BHEEZRT BERIERAT
EFEMIBERIERIEM IR, 2008 F 8 AL SEBMEEHIE,
B S FHEEDF
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

xE8E EE &

Adjunct Professor: SAKURA, Osamu, PhD

RRAFEXFEHOEFRZR, RPAFKFREZHIHEL
Ri2ey, BFRBL, ZHMEMREMER BEEITX
FREFM, TIATIWVIKRFERESMARAZRT, RE,
REAFAFRIEHRFRAE, 2008 F 8 EHSEEMEEHIE,
B BERER, ELEWF
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 fur 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

zaxE =H &2

Adjunct Professor: TAKADA, Masahiko, DDS, PhD

LRERFEFIME, EXEL, REAFAZREZHRRE
BREWAZR, HF4-bOY MRZEEFEHES, KET R —
RFEFEEHIR, REAFEFIEN, RRBAZRFH
BMEFEIZSEMRELRT, 2009 F 4 BLURBAZEREMERAHIE, 2008
F AN SEEMEEHE. TN | HiERLF
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

FRHAZEXFE, ARFRIET, XFEEL, ATRBERERH
B ZRPREER AR E &R T 1992 FITNTT ICA%t. IR7E, O
T2V avRFERMEMERMEE (LEFHIHR
8), JIb—71—4—, 2008 £ 8 AL SEEMEEHI.
B REOBYES
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. 2008 Adjunct Professor, NIPS. Specialty: Visual Psychophysics

xaxE BEH =t

Adjunct Professor: MIYATA, Takaki, MD, PhD

SHENKFEFHRE, RAAZRBUNGRE EFEL.
B ZA 7 AT At 2—REHERE - BRMHEE,
RAEMARBHIES, BARAIRESBNFIIHES CK
EIASKFK), KRKFEFHEF, EMMBEFHREMEL2-HREZRT
2004 F 1 AL SEEERFEFEHE. 2008 F 8 B SEERESHE.
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

JEREARFEFEE, EFEL, RAMEREANERE, &
THERREHES, RREASEAAREMHE IBEREXE
Bt AIRIBITF, KE NIH, NINDS Visiting associate, JEXE
KEMERARIENF, 860, BIEEE, 2009 FIEAZHERNRE IR, 201 F
KRAFARFREFHARBHERRZHE, 2012 F 8 AN SEEBMHEEHIR.
B BRAEESR, E-TFAE
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, 2011 Professor & Chair, Department
of Neurology, Osaka University Graduate School of Medicine, 2012 Adjunct
Professor, NIPS.
Specialty: Clinical Neurology, Gene Therapy

SRAHFARBZHELY 7 — MR ZHFRIHEARE

zazE PRI BF

Adjunct Professor: KOBAYAKAWA, Reiko, PhD

RRAFIFHRZE, RAFREBFRARRMEY, BEEL,
BIRFRELAES, BERIRERE, TENTBEMRE,
N EEAKBR/ A 7 A T R R AR ERPI =
&, IRMPRZHET 2015 F 4 BLYVEAERAZFREE. 2012 F 8 BEEHRE
B, B @ERE
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. 2015 Specially-appointed Professor, Kansai Medical
School. 2012 Adjunct Associate Professor, NIPS.
Specialty: Neuroscience



RTEEREARFAZERFE=E Section of Hierarchical Brain Information

ZHEEM R ER DR

Gy F-, #ile, Wik, ki, R, EFLEZERECE-H 5K
TERE T R MM R F A T 2 L FIRFE R HEELE ¥, FF
12, YAT LRI F AR AR B R Ly TR AR,
MR AR EEE, R R OB AL LA A IR B R
BT 2720, [ER LA, FHE - SIS, Mo ETBh
T E DR A T oy B HV LS LT SRRV R HEE L 2 7,
Developing technologies to analyze multi-
hierarchical neural information

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.

BE (BD) RE IE

Professor: ISA, Tadashi, MD, PhD

RRAZEFHRE, REFRARMETY, EFEL, AvI—
TVEEAITRVARFEREMRE, RRAFEFTHF, B
BEAFEFHBBIREIZT 1996 F 1 BH SEEHHE,
B MRS
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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Professor: NABEKURA, Junichi, MD, PhD

NINKFZEFEZE, EFBL, RIEKFEFZMEF, HEX
FEFEPHE, NWNAFEFHRRBBIRZRET, 2003 F
11 AL SEEMHE, T EEESY, 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
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Adjunct Professor: OHKI, Kenichi, MD, PhD

RRAFEFHEFRE, RRAREAFREFRAERMET,
EF LT, AAFEF, /N\—/\—FAFEFHIY—F7z0—,
A VARSI 2—%RET, 2010 ELOSAMKFEREREFHZE
FREUE, B : ERE
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

RREAFEFRE, KRKFAZRERIFMERRHMEY, T

FiEt, BAFEF, B0, ATR REEEIBH TR

B7%#ET, 2003 Fic ATR BYIERIAZEFAFTR, 2004 & ATR 7
TA—, 2010 FRIEREEHAMRAR. FW : SHEROMERS
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
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Adjunct Professor: DOYA, Kenji, PhD

RRAFIFEE, RAERET, B (TF). UCSD £

PRIZFEMES, Salk Institute FZEE, ATR ARIIEHREESH

FFAEMEMZRE, JSTERATONNIAT O Y =V b IL—T ) —4—,
JST CREST Mz RI% 1 HIFRERE, ATR BIERBIFHIERAERERT 2004 LY
ERERMAZRAZETHRERAE LY MIRARE, 2011 &, HBEE
ICEKERENARBR PRI AERAFFEARAE L= &, 2008 F 118
DOEEMEEHR, W HHEMERE
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
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Adjunct Professor: MORI, Ikue, PhD

BROKGZFAFERFE2E, Washington University EHES

RAFBET, PhD, NUNAFEFEENF, TEHNIHRZE 21 &

REEL] MRE REBAFAFREZHRMEHEER, B
i, CREST MEmRT L] MRARERE. B HiEEMSE
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
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Adjunct Professor: YOKOI, Hiroshi, PhD

HBEARFIZEE, AAFRIEMERMEY, TEEL

FI2EEEKRAR, BEEES T ERMREMREMRE

EHRHE 2, LBEAFAFRIZHRRBER, RRK
FAFRIFRMERHNERE FUEHIER) 2T, 2009 FLYEBTUBEARFHEER
WIFRHEE, 2008 & 8 BASEEMEELE. B BEIF
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

wefHE KEF M2

Adjunct Associate Professor:
OHNO, Nobuhiko, MD, PhD

RRAFEFREZ, IIHAFAREZREZFTFREHEIET.
EFEL, BABE, #EMH KBTSy @
THREZRT, 2012 FLVILEKFARIR. 2013 F 4 BHSEERESEEIE.
T ESY, MREME, SFERAERE
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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Project Assistant Professor:
NAKAGAWA, Eri, PhD

FHRAZER UL ZEE, BAZRER I CZHERE L
HERZEY, Bt (). RETRAREET, 8L (B,
LEFHRAAREZRT, 2015 & 4 AL SR, F  HEEEE, NEZHE
2009 Graduated from Faculty of Intercultural Studies, Kobe University. 2014
Completed the doctoral course, Graduate school of Intercultural studies, Kobe
University. 2014 Postdoctoral Fellow, NIPS.
Specialty: Psycholinguistics, Foreign Language Education
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Collaboration between
science and brain science

humanities, social

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.

BiE (HHD) A HEEZ

Professor: KOMATSU, Hidehiko, PhD

BAAFEFEE, KRAFAFZRERTFHRBELIHRE
&Y, ITZE+. SAeTKFEFRETF, FHEE KENHZE
BMRE, BFHKITMEMRAEEMRREZRET 1994 F 10
BDS#EEE (BHE), 1995 & 4 AN SRE, B : HiREES
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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Professor: SADATO, Norihiro, MD, PhD

REAFEFERE, BAFRET EFXEL. KENHZEE
MR8, BHERAERIXIVF-—EFZMEL2—HE6, B
BEZRT1999 F 1 AL SRE. B | ERER, #ERS
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

xExE Bl X

Adjunct Professor: OZAKI, Norio, MD, PhD

LEBRFEFREE, EXELES RHEXT). XE-

EHEMMRERIZERT (NIMH) visiting  fellow, BERMREREE

ARFEFEREHEZHEE BRERBEERZEZHES
EFHEHIRZET 2001 FHSBHBRAFAFZREFZRARMEHESZ DT - R
FELDLEFDEFHIE, 2012 F 8 BHSEERESHE, BN BHESF
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
{LHAZRB BN - ABIRERRT 2012 & 4 BH SRR HEE, 2008 £ 8 AL 5%
EMESARIR. 2012 F 4 BHoRATEHE. T SEMEE
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

zaxE KRHE BAX

Adjunct Professor: TOMODA, Akemi, MD, PhD

RAXFEFEE, EFEL. BAKRFEFINRREFTH

ZBF NN\ FPAFEFHREEHE, BAKFRFRES

REAEIAERTRERT 2011 E6 AHSHEE, 2012%E8 8
OOEEMEESHE. B NRRER, MedSEBE
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
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BRI AR HEEE= Research Strategy for Brain Sciences Office

BB FMADESLHHELIRREEZBIEL T

G ok - fF 2 M HEHE 56 TUE, AR AT DIy avic ik os,
KA E DB D IR LS G L BHEE M T, ENS DN
Bleg R O 2O BERFZ IR O E 2l E L, LFEIFI - HL[6
MERDI-DD R B LTRDAY I — 7 TR R E v AT LDk
RELETHEEE LR LFEMLE T, 3, HEOBBIE/»
BRI 2 7 DIEE SRR 2 ~D RO G, Tt
HRAL S LOBIRPRFELIE & - BRIGEH PR 2322
r—a BT AnEI P - FERLIT.
Progress and understanding promotion of brain
science research

Based on the mission of NIPS, for the development
and further promotion of the brain science study in
the whole Japan, the office for research strategy for
brain sciences investigates worldwide trends of brain
science research and the related various fields of
science. Based on these researches, we draw up
plans and support the network formation in a wide
variety of research fields interchange and construct
the education system. In addition, we carry out
administration support of the large-scale projects
which are based on collaborative activity across
multiple organizations, and public relations to
introduce the research results to public to promote
understanding the brain science research among

citizens.
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mENEEMEE (BRE/MZEEBFY) Section of Visiting Collaborative Research Project

YNTAAIRREDZ T AN EFFESEHEE

REGEHE 22, AP EN T BNBIEF RO — g D
ER X 2728, KFEEDMZHEBIDITZEE 4 ST 470V il B 5
FRIH LB 72 W22 R B EXO R E 720 O & 1 AF A [R R 22
PEMET AR LE Y. FRC 2014 4FEE LY [EI B E I T =
PREL, SHEIA PLCL 2R/ v —7 Rl LE LT,
Accepting sabbatical researchers and facilitate
international collaboration

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 wvisit this section during their sabbatical and
explore future directions in brain science. We are
now accepting application for visiting professors and
associate professors. Especially, in 2014, an
international collaboration laboratory was initiated,
and a research group led by a foreign principal

researcher started research activity.

SRALAMBERELY 2 — T REBEEARE (FEMRRELF)
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Supportive Center for Brain Research

2 —K (E) (Director)
g AR &

Professor: KUBO, Yoshihiro, MD, PhD

PIE Outline

2008 fEFEWG, MAHEREGTHI ¢ 2 — G HAE R TR - KiRtr a2 —1tk
an, ERGWMMAITE, ERERERRMEITE, 2% THMEEE
BV, EEITRESE, PHRERED6E IR SnIL,
DIRGLEL, MBS E DA by — 2 B A Ay by — 2 8 P 5
ELTIHHILEE - 5o a—1cfvdlz, &7, BIREHRETE» 2%
TSR LB SN, WITE MRS, BRI aESE, OHR
FEREOIEHFNDYZLI, ZOUHIILD, REr2—3 25512605
M RERHR 2 IR T 5o 4 —LL TOMBER —JFIRDAILIZDELT, L
2LEHG, FHREEER 2010 {FET2O% KA, PB3nELL,
2012 (EFESGIERARAT IOV, wAVANY R — RS LB R Vil
BRI, TAVvAZ 2 =R, ZUOTERFFEHEE

KT ST 2 5 R G IS A 25 B 6 TR R S o Al 2 A<

HEFH T2 ok sndLz, 47, SR VEIYER
2011 FEELTNBR  FEMESE RN =R PG 27 L% E
BRI S A1 EI RS o RIRR s Lz,

T FE R E AR E TR O R TR bRy MMy 7 2D12EL T, TR
R OHEZ-TE, FEOMERREISCHEASTT. $bAA, HAILC
BB EDI DML B FE L bDH DT, LHEFOMIEEDIZL
AEDG DI TIGIRZE I BIEL THh, AHHIEF LA THAC S
AR EDORE DI DL ES LN TV, At 2—DiGFE0—)=
DFRFES, L LI AN EOMERD KRS LKA LA LZHIELT
HEN PRI TORT,

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
recognized 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.

B IRERARINE 85
Section of Brain Structure Information
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o EETSERARITZE Section of Brain Structure Information

BEEETFEMERIC K5 M0 EBMERRT
(BRHEEFEMEICEIERDTFOES BREEERR
b RER DL AEIME I i R A iy AT 203, Ml BLALEL T
RER SN, 3-2OMIBIERR I N 2L E DRI N B B DO,
STVET, ZLTEGIZD/NR BN, Ko i, BE, B D
EARG T DTN A AR DIN TSN T, RFFRET,
i OMERERZOREE DGO I AL PRTRL T, 20072912,
JE F-d0b/ NSO R O - flio7- 8 - BEMEBTR T, AR
ORI R0ET, SO, BTN 54— L D FE T
IR T2IE AL T, SR LR RS LTI ERLE T,
FRFBIEELTIZ, FIRNVHASRERWUTEE - EW B
B TR T SEMEE (H-1250M : # FINEEE 1 MV) Ltv=
ARG LB = Av X — 45 6 BUKIR 0 AH 22 78 7 BRI ER
(JEM2200F S : JIEFE L 200kV) HdHvE$ (K1), ZN6DE T
SEMER R - T, Geafh, tAy, REEAE, wiRsne, it
BURHD =R ITCIRREBIER, SO, Friov, A, BES T,
BER& G HEAR, TANVARLF L EDERHE ST 1O & 57 i
HENL RS T 2 AT e T 0T, IFIZROBIZ X TR LE T,

*K. Murata et al., Ultramicroscopy 146, 39-45 (2014)

*N. Miyazaki et al., J Struct Biol 187, 187-193 (2014)

*M. Yoshioka-Nishimura et al., Plant Cell Physiol 55, 1255-1265 (2014)
*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).

1 1 MVEZ-£#FERBEEEFIEMEEH-1250M (Z) £200kVIRLF—5
SEURBAIARZEE F IR ERIEM2200FS ()

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).

H2 <X ET IV THIREIR G DB L B F IaMERIR (a) CE FARNEY S
T1—ZEB=RITEHERAS (b) o EN/ O ILAVLP OER E T BE1HES Bk FRRATIC
%1 0ADERE=RITTABE () EZDEFET NI4T 127 (d) o R4 —)110nmo

Flg. 2 Image of dendrite spines in mouse cerebellum Purkinje cell visualized by
1MV HVEM (a) and the 3D reconstruction by electron tomography (b). 10A
resolution structre of human norrovirus VLP revealed by single particle electron
microscopy (c) and the atomic model fittiing (d).

Ultrastructural analysis of cells by high voltage
electron microscopy

H_igh-resolution structural analysis of
biomolecules phase-contrast electron
cryomicroscopy

Our research goal is to reveal the relatonship

by

between biological functions and structures. For this

purpose, we use differnet types of electron
microscopes. One is the high voltage electron
microscope (HVEM) for biologcal research

(H-1250M: 1MV), which equips with a large format
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.

i NE NS

Associate Professor: MURATA, Kazuyoshi, PhD

LRERFEMEEF TR, BAKRZEREMERZHEREL
Ri2MET, Bt (BF)., WTEREE W) EEHERMIZT
UH—F 7R, EBREHMEMBTF, (0R) EERMHEE
MEMARE, IYFi—tvVIRKZVY—FHAIUT1RL, XA T—ERK
FAVANSUZ—%HET 2009 £ 12 AH SR,
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

mxra B EE

Postdoctoral Fellow: MIYAZAKI, Naoyuki, PhD

KIRAFEFEE, RAFRELREET, B ES). »
OUYZAAMRAIELMES, ARKFELEHEFEHEHN
REEMET 2012 F 4 BHSHR. B : HiaEmF
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

(=1 =, P>
e ke Fil
Postdoctoral Fellow: NAGATANT, Yukinori, PhD

LERAFEFIEZ, BAZREBAHREHELREEY, 8L

(BZF), REBAZERYIEFZHEMAARZMIRER SRR

8, REXZERYEBEZHEMIESEEM VIV
HARFELMES, ML EFRFRRMIEEHMEEER T 2009 F 4 AH SRR,
B MBS, SRMER
1994 Graduated from Nagoya University, Faculty of Physics. 1999 Completed the
doctoral course in Graduate School of Science, Nagoya University. 1999 JSPS
Postdoctoral Fellow, Yukawa Institute for Theoretical Physics, Kyoto University.
2002 Part-time Lecturer, Yukawa Institute for Theoretical Physics, Kyoto University.
2002 Postdoctoral Fellow, Weizmann Institute of Science, Israel. 2004 Research
Associate, Okayama Institute for Quantum Physics. 2009 Postdoctoral Fellow, NIPS.
Specialty: Physics
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FAHERETEEREFITZE Section of Brain Function Information

KB R & BB DERIR

B3, Hlkr, BELEZRIAMOLHAZIG» T 5121, eb
DIEEFNETHLED DV T, 207D FIRELI-IFR
W LRERER AL EHTT. L LEnoIc LM sE
WIZO TR THY, BEE RN S D LOCIIRIET
SRR AT LEDLEATRTT, ZOLLBE»0,
ENDIFZEI B E S LA LV DI ZE R T4, BFE, i
BRI PEE 5 LORIRO P RSO LTI
TH2D, PORKKEOBESUGEE @ LT0ET. XX
FNOERERECEIR T 2LE A6NS KM L /i JE RGO
BXUGB 2R ERLIZHI T,

Analysis of cortical activities

In order to investigate the brain mechanism
underlying our mental ability such as cognition,
voluntary control of movement, thinking, learning
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,

F1 EECEACERT 2ER) LN —EEDL TIIVERIREE T IUCFEE
BET [V DERDID SUTUIBHRIC[EAIDERDIEN SATLET, [£5
WD IREDBEIR[EA] TLN—EEIDTEZIUPHETH, [V N FEDIHE L
LIN—%EDL THIEIUD HIEL Ao SIIRDE, HIVIEIESU DB ZREDHZEIT
BETALOIANET, [IE50FN | DFEENESVEL | DIZEDAREE7+—IUR
BROREFER S OB ZEEERICLEL, [IE20FN ] ENIFSVEL] Tk
4-7 HzOBGEBDHEBEDE AP BEVET,

Figure 1 Cortical activities related to attentional functions. The monkey was
engaged in a forewarned go/no-go reaction time task. When the waming 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.

Rt REstd - XE|EV 2 — ERBEBRERE

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

X2 [F1h54-7 HzOR A EHELIZHD (A) o COBGTEEN S EBXEMRDEEE R
BRL TO\BEEASNET , CDEIBIEEND 5EER CE/IBRNICIF R\ —U%, FR8R C&
BhTBRICIEAVY =% DEL (B) o BV~ DIEFTIE RN HifE % 3R
N7=[25 ICEHERL TV 358k (B TRR) E—HUE T, OB ATEERTEFOFF &
AT IREFS2EF T4 o DI EMD, 9FFE32BF DA-7 HzDEMEEN L B BRI RN
ROEEZSNET,

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.

B (GHD) EBE 5L

Professor: SADATO, Norihiro, MD, PhD

REAFEFHZ, BAERET, EFEL. XKENHES
HRE, BHENAERIXIVF—EFZHRRL2—H#60, B
BIRZRT1999 1 AN SRE, B ERER, HERE
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



ZNFIAMEEE Section of Multiphoton Neuroimaging

2R FhEHEAFREMRICESIEHEBAS T FIVS
FEEAX=D0T

AR E TR RN 7752 ERED2N T8 iMSE (35) L2 T
KFMAA—TL 7 EMER (28) LT, 2h6DYAF LRV
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TFMEERAR—D LTI, BIERITLO LT, BiH L% IRy
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BB FHAMN N A, FrHEO a7 Bkl T ez
PEFORIFT o TED, 20100 iz /7 b ERL TV,
INETI, BRUEIE, RHAETES T REO BRI IERIL, 43
BT In vivo AA—2 > 7 RIRaDBHIRISER, A A THES
BV FMEER AL AILIRIIL T T, ZOLI, HRIAVHEAf
CRSELTHY, K¥FREDEHOBELTHRD TERTV T, K
DAL, EDFFO B REZE M S RRELIRR B2 O T &7 Ik,
MR TO, [ECEaBE] L [ L8 lE | RRIRCFES LR
WHBEA A= DL 7R BIIL, REFEBEAEHE IR 2N HEE T 5
THEST, ERRHREOHAED 1R TR Ba B O LD L7 RE R
ZERE A BRI Lo TEBSNTO20 R BT 22L T,

Ti:Sapphire laser

Laser pulse
~100fs  ~12ns

e

Photodiode

Photo Collecter lens
current

Objective lens

2-photon
excitation

X1, 2YFREsld, 1BEDE D FH ERFC, 2D FEIRINL SR EE B
TIERTT 2L FREICIBETE DRERRD2ENKRES DT LAMPDEFRS
IV A=Y —EENE T, RIEROL—H %3720 E8A TORES L DRELD
DB EI K TFBEN IR CEVE ST (1umiEE) TUAEZSH Voo, S mLst
PEDEFKNEEEAELLLEDDTHRED ENVNET, ThDE,EADHIMERHAICH
135 F-HEfatiE s MR MR £ S IRE CIRANBDICRED AT,

BRI 2K FREEEEFRIA— T EEe A EHEZIETERERF

DIREERCHEEE LR RES TR BB RIRE T, BtHFRmE KDDL,
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HAFGEAELET COBIEERRIELITEV, FET LI THRIFHEEAN T4
ICU TSR EREBELE T,
Figure 1. Two-photon excitation is the phenomenon that two photons of half
energy than needed for one photon excitation  can excite a fluorescent molecule.
The advantages of 2-photon excitation are 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. These effects enable us to image cells
and subcellular structures in deep tissue with high spatial resolution. 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.

Imaging activation of signaling molecules in
living cells by 2-photon fluorescence lifetime
imaging microscopy

Our state of the art two-photon 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 (in vivo). By
combining these techniques with optical manipulation
techniques such as the utilization of caged-compound and
optogenetic approach, we are trying to understand the
mechanism of physiological system such as memory system of
brain. 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 signaling proteins in dendritic spine
of hippocampal neuron by using two-photon microscopy by
combining the photo-activatable probes, newly developed
fluorescent proteins, 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
animal. By developing optical imaging methods and applying
them to living animal, organ, or cells, we believe that biological
system will be revealed.

BE (BHD WME F—

Professor: NABEKURA, Junichi, MD, PhD

NNKZEFEZE, EFEE, RIEKFZEFEEF, MREKX

FEFMPHE, WNAZEZARRBEEZRET, 2003 F

N AHLSIRE, S EEES, RFLEESP

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

BEAFEPHZE, AHEAFERRRARMEY, BFEL,
BAZMRERSHIMERES, KET1— IV KZELHREE
BT, 201 7 ADSHREL, 2011 510 AH5 JST TEHFHH
REFM. T EMMER, #ERS
1999 Graduated from Shizuoka University, Faculty of Science. 2005 Completed the
doctoral course in Sciences, Nagoya University. 2005-2007 JSPS Postdoctoral
Fellow, 2007-2011 Postdoctoral Fellow, Duke University Medical Center, 2011
Associate Professor, NIPS., 2011 PREST Researcher, JST. Specialty: Biophysics,
Neuroscience
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JSPS Postdoctoral Fellow: SHIBATA, Akihiro, PhD

BIMARFETFEE, REAFEFZHRR RBHELREZET,
ERFEL, RBAFBEERFHEFAHARE, RBHREN
AAMRREEET, 2015 F 4 BHSIRE,
FI EMmER, HERE
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
Postdoctoral Fellow, Okazaki Institute for Integrative Bioscience. 2015 JSPS
Postdoctoral Fellow, NIPS. Specialty: Biophysics, Neuroscience
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EFHEMEZEE Section of Electron Microscopy

BFEMEICEIABBAROZE
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27y 2 16 SEM (Gatan 3view - Zeiss TIGMA/VP &
MARLIN; X 1), 7vAMEZS574— SEM (Zeiss X IGMA) #°
EASNEL,

Support for electron microscopy
Ultrastructures 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, B2 2kok CODAATEREBUIBBYBTIAMSE BABTH JEMI010
. . X Fig. 2 Transmission electron microscope (TEM) JEOL JEM1010 equipped with
high-pressure freezing device, freeze fracture and 22k CCD camera

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 X IGMA/VP & MARLIN; Fig. 1) and Array
tomography SEM (Zeiss ¥ IGMA) have opened since
2013 (Fig. 1), which reveal 3D structures of biological
thick specimens.

B EfGT Oy REEESE B FIaMsE (SBF-SEM) Gatan  3view - Zeiss ST
IGMA/VP
Fig. 1 Serial block-face SEM (SBF-SEM) Gatan 3view - Zeiss SZIGMA/VP
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Professor: FURUSE, Mikio, PhD

REXFEFEEZ, BAZREZHERMELREET, B

KREBTAARBHELRIRIRE T, B (2, REXF

KEREFZHEREF, BEBEE HRAXFAEREFHE
BEEEET, 2014 F 4 AL SRE. T MRENF
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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Associate Professor: KUBOTA, Yoshiyuki, PhD

KIRAFILAFHRERFEZE, KIRAFAZREFZHERMELS
F2ET, RELRIEET EFBL. BEFMHREREH
MR, TRY—KFEWRE, BIIERKFHF, TU7rv
YAOAYETAREMRE, BIFHEMERRZEIIMRES, 70V 7(T7HEE
ZHETC, 2001 10 AL SRE., BN : HiERNE, MERE
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

EERFEMEEFIRE, BAKRFRENERZHEREL
BRi2MET, Bt (BF)., WTEREE ) BEEMER =7
Y—FT7IR2 L, EBFMEMMF, (f) EEEAHE
HRAARE, IYF1—tyvVIRKRUT—FHAIVTA AN, "AS—ERK
FAVRANZ V2 —%ET 2009 F£ 12 BHSIRE,
B EFEMBEY, ETFREEENS
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
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DALIVANYG Z—FFEE Section of Viral Vector Development

RAREDSDELEICKUTIA VAN Z—DEH:
RMEITEVET.
HEFAMREERRLTHRIMIWVANRT 2—DFH
RETBRVET,

ZEICUTIMINANRT Z—DOBRBER A BZMD
BE2TEVET, £, FRBEOHBICHENT, 71
ARG Z—BARBRETEORODMAIBZDNAKER
HEEDERLEIOVWTHIEEZTEVWET,
BIMINDITAIWNANTRA—BAT AP ETEVET,
BRALIVAINWANI - ERT BI=DDTF7AIN%E
RELFTY.

LRI, RE KA LFEFHEETHY, HARENO AP
FFROLFEFHHEL R ATORBEAELTOIT, LE, 74
WA Z—R RO AN~ OBAE T B A, B REL R+ 5720
DD TEELFMEL->THY, BALHLOTAVARZ Z—DRFH
BhrcaTebntoit, UL, [lHxOMRETRHBEDVAVAN
I7R—% KREIHBETAILRNETHE-0, YIFRENTANVARY
2—DIERP R ELTORE R, BRI A AL Av Ay
SR fH% - MBI, 2n0RR T AL THEIRR R R HEEL LT,
i1z, HRBUTHIRHAN S RT3,

Production and provision of viral vectors in response
to the requests from other laboratories.

Dc_aveloping new useful viral vectors in cooperation
with collaborators.

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

Test of gene introduction into animals using viral
vectors.

Storage of plasmids to produce useful viral vectors.
National Institute for Physiological Sciences is an inter-
university research institute, and has an obligation to
facilitate collaborative studies for physiology and brain
sciences in Japan. Recently, the gene introduction using
viral vectors is becoming a very important technique for
the analysis of brain function, 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
laboratory plays a role as a Vector Core, and promotes the
collaboration by providing useful viral vectors for the brain
science studies. Moreover, the technical assistance is
provided in response to requests.)
*AS. Wahl et al., Science. 344, 1250 (2014).

*S. Kato et al., J. Neurosci. Methods. 227, 151 (2014).
*T. Sooksawate et al., Front. Neural Circuits. 7, 162 (2013).

B REEHR « XBLV 22— VAW ART Z—RAREE

*M. Hirano et al., PLoS One. 8, 75896 (2013).
*K. Kobayashi et al., Eur. J. Neurosci. 33, 612 (2011).

Bl I1IVANTZ—DRIRRADICH, #i7- R Sh -SSR T L > F 1V
NG 2—(HiRetd 3\ ldNeuRetNT 2—) £7 7 /BRI IV X (AAV) N 2—%FI
FTBHZUEHTHIAL FEDHRIRIC BB BIEZHNFECEFNRETRER
BEOETHRIRELHVET , 46, HiRetdh B\ iENeuRet N7 Z— X AAVAY Z2—(3, 3
FZREL THRIEERTRET T, )

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.

BE (BD) ME IE

Professor: ISA, Tadashi, MD, PhD

RRAZFEFEZE, REFRARMEY, EFBL, XUI—-
TYVEEAITRUKRFEEHRE, RRAFEZHHF, #
BAFEFIBIEIRZZT 1996 1 AL SRHB,
I iR EER
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

BE (HHD ERR B

Professor: NAMBU, Atsushi, MD, PhD

RPRFEFIE, BEEL, REAFEFHHF KE-1—
A—VRFEFMELARE, LEZARAPEE, KRB
HRHNZEEMEMISEMEREZRT, 2002 F 11 BHS
R, B AHEEESE
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

B M E

Associate Professor: KOBAYASHI, Kenta, PhD

RBAFEFMERCERE, FRAGBHRERIMAFRRE

NAFHFA T ARBREHELFIHARZET, RN\AF 1T

ZHRFHELRIARERR, B (\(FH1IVR), BER
VERAKFEFEHEEZET 2012 F 8 BHSHE, B : S FHEEMSE
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



ERBTTIVEME Section of Primate Animal Models

MERAERB\ETIIVEARE EHERER
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2002 FFIZBtA 3N, EIARIE AR A R RBIL > T
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Development and improvement of
infrastructures for nonhuman 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
researchers in Japan.

purpose-bred monkeys to

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 efficient operation of the
project and public relations.

*T. Isa et al., Japanese Macaques as laboratory Animals. Exp. Anim. 58 (5),
451-457 (2009)

B (BD) RE IE

Professor: ISA, Tadashi, MD, PhD

RRAZEFHRE, BEFRARMEY, EFEL AvI—
TYEEAITRURFEEHRE, RRAFEFHF, B
BAZEFZHEBIREET 1996 F 1 BH SEERHIE,
TN R
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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Center for Communication Networks

BIEE Outline

2 —K (#E) (Director)
e WA EAN

Professor: KAKIGI, Ryusuke, MD, PhD

KRR B E N ThH R L BE R 25,
HANEUTE Y LR RIEL, 2070 F A
v — 7R ERELIT 0, BSR4 Fl ARl
TEELOC BRI R BB 217705 [ MR
BHEER], AFEHIOVTORE - BErEDS
(B4 EHERRE], 22 —2&JHN,
A=, WEB ZE1EHRAY M —2 DK FE— AR5
B MR T2 (Ao — 2B HE] 0 3 ETHEh
37,

T35, 2014 4FFEH O IR TR FAHEE S 130T 28 )R L
HEmESICATLELT,

The center provides information of NIPS
programs and activities to the public, scientific
and media

community, medical profession,

through WEB, publication, conferences and
symposium. Science education activities and
review also
coordinated. The

infrastructures of LAN as well as WEB-based

Institutional processes  are

center maintains

services.

RISEREHE 93
Section of Evaluation and Collaboration

EFEEFUEHRRE (FEWREBM) 94
Section of Physiology and Medicine Education

FYBNI—UERE 95

Section of Network Management
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BIREEERIZE  Section of Evaluation and Collaboration

RIRESERE

HFERRGTRTL, IR DM 2 - BifEiob -2 [Hif %D
HEREN 7 — 2% RN ERE T 272912, 2007 4F 4 Hiz stk
HErErRE LR, EREIE AT 1993 LG 4E
MRREHI %47 - T3h, 2004 FOiE AMMEBIFRMERLL
T, SFEERTEDMERR - 7 TR BOIER RIT - T3,

RMCE IR 2004 SEBREROEE 1 A ETE AR O
=D bbb B EERIT OO A LI, Rl §5
R, D) FEEFHEOMER - B ERREF DMK, 2) %
PO st AR 3, 3) BItR T 27 — 2 DRI - 5], fZEiFD
FEE Lo TR B b 27 — X SRR HDIE R T, ¥
DAL LOERICIA TR TT, 2078, HFFRFTDHK
POLBIECELEROFT —2N—2 b2 »b, HZEHMOEH %
RTERORBLRFRRIA LI,

PRI DRXALIZBE T 57 — 2 N—RI%, kD7 ey
2ZMIBHNL, B3 22D TadLI, BRILFE B —2EH
ROTH NS ZBEG T, EROBRBEPITLIILNTE, 7—4
N—2ZHSER LE LT, BIEA L 2 —A v b e#E TN TORIE D
ARG o T 0T, BULE, BIRBIA IS HE Rl 5 SR 20T D
T—AAT RN F LE IR R SR R oL b, BLATSE
e OEDONTOS [BRFIERO T — A7 TR 2
2L, BFFRT O G ERAELIEF OB E RO HEED T
7.

Section of Evaluation and Collaboration

The Institute has made the self-evaluation and peer
review every year since 1993. In addition, the
institute started editing a volume of annual plans and
annual reports every year since 2004. The section
was opened in 2007 to perform more efficient
evaluation processes. For efficient accumulation of
historical events in the institute, this section also
takes care of archiving the documents that describe
the activities of the Institute.

B AR RRAAREEEHEC OV B AREOESRET—H1TX
2008 #EMERFRAE 19-30

#4 EUFEIRRR 7 —H A T XD E, HEFIBBEOEL LT —H17X2009 #BE&
MRAFRAEFE 105-110

4 b U AR RROKIL10FDSHH | rE R #HEFRRE  1958-1977, 3
FEF ABEADEL LT —H1 T X2009 #EMBAFRAF 261-315

BE (D RE IE

Professor: ISA, Tadashi, MD, PhD

RRAFEFEZE, REFRARMEY, EFEL, AUI-
TYEEAITRUREEEMRE, RRAFEZTHTF, B
BEAFEFHENBIEEIZT 1996 F 1 BD SEEHEKE,
B HEEES
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

e (D) HE BpE
Associate Professor:

MURAKAMI, Masataka, MD PhD

REMIERKFER, EFEL, KIRERKEHF £EF
FRZRPRBN IR £ 42 C 2003 4 4 BH SEEHLER IR, 2011 F
MERARE N MEMZICEE T 50— P REDERZEOR. 2007 ELUERER
REEEHIE, 202 F(2VT7HIT7VKEEELE,
B HTEEY, ROWEBEIRIVF—HR, EiaE=E
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

[—H—H2REWmEE (AF) | OB -2 X7 LEFE
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N ] DAFIDMY, WED 10 fHEEM», A7y 7oL,
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(BEAR) HOARRIZLELT, 27w 7 This, Hidlil 2, 374X H
DI, BAHF—HINEREIER T2 TIRLL, FEECY
SRR, AR, SRR EDEHRE Y 27 TAIL RS Lkt TEEL
Tz, INGIZEY, ZAXCAIE THILIELBAA, AA—DFEHH
BWEMTAILILS, 72747 5=V I A REL S0 T E T,
FEEDA)CFVCRBE DL, BRI AT REES IR <
FOTT, JOIRIATLILLY, AREIZG TR, Efflee
R TEREDEE, 1L L oL~ A~DRER TR A T2
ZEATRINTVET,

Wikipedia D707 5L THY Wiki BEREDAX L X —NTH 2
MediaWiki &, e-Learning DAZ > & —FTH% Moodle &% i
Hazliz, MediaWiki D [R—=2 | HRAFvT - 134 - 2797
DHLIE->TVEYT, R—=JIIXF, /520 JPEG ER), &
FAtE) i (FLASH, M4V X)), 742 (GIFT ) #48#L
37, MADR—TUERHALTHY, BEEDTHRR—IHKEE
BEELELI, BRR—VZENTOETNTDOR—F, 7
>V CEIRIT 2HEHE, 72 Moodle DYANPHERERF > TA >
R—=bMLIS5 zip 77AVANT X AR— DT BHAE%, MediaWiki (2
FERLFLTz, VAT LIz Moodle 2—2D [ S22 | 120
Tix, MediaWiki DHK<—ZDET LA AT — 5
Hangv.

3612, 8QS (=—2 v —1) s SL~OH IR FERETAS
LT, Moodle D/NFANe /8 2L DI O E TR G E B LIF
RTEBRILEL, 32, AU OHECFEEPIRET B2,
([AHEIEDTLY] [RIRAKLL ] [HEDEIDE-TVEPG
TAMZIE) ] BED) e A=A HB TREEINIHAERFEELE
L=
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
As the
project name indicates, the material is presented in

minimum requirement are presented first.

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

BRLE - RELV 22— EFLEEFHEREZE (FEWMRBFA)

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
is very high as the portion that the learners do
originally 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,
system are linked. The ‘page’ in MediaWiki is the

the standard e-learning
‘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.

The Moodle testing system was expanded in order
to export files which can then be imported to the
SQS mark sheet system, so that tests can be given
and scored easily in rooms without PCs. It was also
expanded to send automatic emails such as “Congrats
“Deadline

coming up. Take the test” to encourage self-studying.

for passing’, “Let’s pass next time”,

http://www.nips.ac.jp/ > —H—%HF I L » 6 12O EHR

EEHE BH FEe

Adjunct Professor: SHIBUY A, Masato, MD, PhD

RREBEERERKFEE, BNAZEZIE _EEBPHEHED
ZHET 2006 F 4 BHSRFREXNFPEAKXRZMERFHE
FHIR, 2007 FIAKVIBERLE - RELVE2— ERER
FHEMEEREHE. B EHBREHE
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).

B . ERIEHRARAT S X T LERYNT =T —/\Bf
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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B (GHD) EBE 5L

Professor: SADATO, Norihiro, MD, PhD

RBAFEFEEE, RBAFRETY, EFEL. KENHES
HRE, BHERAESIXIF—EFMIEL2—HE, B
BERZRET1999 F 1 A SRE. B ERER, HERF
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

security and health of researchers and workers,

Is sincerely trying to promote the

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.
Monthly meetings are held to smoothly

conduct the regulatory procedures.
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Research Enhancement Strategy Office
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Research Enhancement Strategy Office
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Research Enhancement Strategy Office

I Outline

- FKED BN FE B 21779 KA R 2 1ol
L, EHE 2RO Ot 2X 5720, KFZC
&5, FR=AL AN (Y —FTFI=A P — & —,
URA) HORERSLIEH AV LI BRIE SOR D5
T b DBGH D 3 3R % HAZ 2013 4 BE S RH

HH THERRFERACIEESRR] 2050, 2EHT

20 RAESKRALFEIFI IR D SRINS A LTz, 205
bO—DOHEHIRFHANEEIE THY, FREAETICTZE
JIRACHEEAEE (RS FMHEFEE) HiE» 0
Uiz, RFHB %Eﬂﬁﬂﬁiﬁﬁ’b’f%i‘%@m’wﬂl
PRAL [ 2220l C T R de s AR HED B SRR 22
e &[RRI m O L FE A - i*%lﬂﬁf%fﬁiﬁ
PHOLEP EORFAFEOM R E~DFS ] T
HY, IN6DO PR G S B 5E
s ESE R E SN LIz, éEIE%ﬁF%‘fFE’C i3, %
B TR CEBL, AR WEE—5%) »
Wi s (PHEIEEER) PRIEREOL®, %ﬁl
L 2B DIE I DORY R, 55 k(w2
R E PR D B e B HEE 1A 7o B AR R A ST g &
EET SRR E A T3, EBER R O
e A HEE SR, LU T D5 > D Y& k@ L LT,
@ sy (PHEIEEER), @ FHlHY
(MELEHIR), O FEEREWEY (FBEZEER),
@ IRy (WiARENER), © B2 i
N (ENHEFEIR) ., SOIFHFEE (DRA) ELT,
BEIE SRR ESR (BEdhmai &Y, 2015 4
A&, HEREHESER (GZREYHEY), Juli®
CHFHEMEAIR (FHMiHY, 2015 SF4H5(E), K
AREMAFHED R (RREY) 2EELILL. 5
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MENBICHBEE

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. Reseach Enhancement
Promotion Headquarters and Research

Enhancement Strategy Office of this program
have been settled at NINS, and each 5 Research
Institutes, including NIPS, respectively. At NIPS,
Office

(manager: vice director of NIPS) has been

Research ~ Enhancement  Strategy
composed of by 5 units, 1) Research Surveillance
and Analysis, 2) Evaluation, 3) Research Animal
Management, 4) Promotion of gender equality, 5)
Promotion of Outreach Activity. Projected
Professors, Projected Associate and Assistant
Professors  were  assigned to  Research
Surveillance and Analysis Unit, Evaluation Unit,
Unit and

Research Animal Management

Promotion of Outreach Activity Unit.
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Professor: NABEKURA, Junichi MD, PhD

AMAZEZERE, EFEL, RIEKFEFEHF, KEKX
FEFHRPEE, NWNKZEFHIERBBIRZET, 2003 F
11 BASIRE, B #EE RS, REEHESP
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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Professor: ISA, Tadashi, MD, PhD

Rk IE

RRAFEFE, REFZRMARMEY, EXFEL. AVI—
TYERAITRUARFEEMERS, RRAFEZIHF, B
BAFZEF MBI EIZT 1996 £ 1 AL SEEMHE.
B HiEEREY
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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Professor: KAKIGI, Ryusuke, MD, PhD

fA &S

NINKFEFEZ, EFEL, FEERKFHF OVFYK
FHRE, EBEERKFHEMZZT 1993 £ 3 BH S5 HRE,
B HEEES, aREARE
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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Professor: YOSHIMURA, Yumiko, PhD

RIRFIIKRFZE, KRAFREREZHARHELRERT,
FFLREET, EFEL, BEAFMRERKHIMERE (KR
AT ATV ARER), BEBRFRBEZHEMRBF, V—7EMF MR
RE, LEHEAFREEZMERFTAEREZEZT 2009 £ 2 BHSIRH.
B iRy
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

BE (D) HE B2
BREIE Y

Professor: MINOKOSHI, Yasuhiko, MD, PhD

FREAFEFIE, BEAFAZREZHAREHELBERKT,
EFELT. MAFEFMEF, HEF, BIEUR /\—/\—FKRE
EEFER Lecturer Z42C 2003 & 11 AH SR,
B K5 - A iE
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

BE (HHD) AR H|Ih
EBEEEY

Professor: KUBO, Yoshihiro, MD, PhD

RRAFEFRE, REFRARMELREET, EFEL.
AVTHIVZTREY Y TSV - RARY, REEHE
BIPRAHER - IS EMER, RRERERAPETE - #URZ/RT, 2003 F 12
BO o, B 9FEES, #iEEmE
1985 Graduated from University of Tokyo, Faculty of Medicine. 1989 Completed
the doctoral course in Medical Science, University of Tokyo. 1989-2000 Researcher,
Tokyo Metropolitan Institute for Neuroscience. (1991-1993: Post-doc, University of
California, San Francisco). 2000 Professor, Tokyo Medical and Dental University
Graduate School of Medicine. 2003 Professor, NIPS.
Specialty: Biophysics, Neurobiology
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Project Professor: URANO, Toru, DVM.PhD

AAKRFEHREZHZE, HERAFZAZRELREET, HE

FiEL, BRNEDAZEZRYF, RERFHHE, HEZ

87T 2014 FF 4 BHSIRE, FN: RREBME, WEERRHE
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

Hizde BNl B

Project Professor: KAGAWA, Tetsushi, PhD

KRIRKFEBZEZ, Bt (BY), £BFRRAMIEDEDENM
BLUBRIBAHRE, EBFREMBTF, BAAFHREE
PR 2—BHEE, SLUEHE REERBENAZH
TRIREMERPTAERIRZRT, 2015 & 4 AL SR,
B HiERE, SFaEEDE
1987 Graduated from Faculty of Science, Osaka University. 1992 Graduated from
the doctoral course at Osaka University, Ph.D. 1993 Research Fellow at NIPS, 1994
Resarch Associate at NIPS, 1996 Rsearch Associate at The Salk Institute for
Biological Sciences, 1998 Resarch Associate at NIPS, 2002 Associate Professor at
Institute of Molecular Embryology and Genetics, Kumamoto University, 2008
Associate Professor at Medical Research Institute, Tokyo Medical and Dental
University, 2015 Project Professor at NIPS.
Specialty: Neuroscience, Molecular Neurobiology
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Project Associate Professor:
MARUYAMA, Megumi, PhD

KIRKFEFEZE, KRAFAZREFHEHELRZET,
ERLRETR, B (BE¥), BIRAFEFHHTF, HRLE
MFMEFAARE, EEFARERFFEBEZIRT 2013 F 4 BH SR,
B HiEEEY, RIFEEY
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

HEPH RE BHF

Project Assistant Professor:
SAKAMOTO, Kiwako, DDS, PhD

RAERAFEFEE, REARKFERARET, L (EF).

FIRESFFFIBIERE (PD), HNERAFEIFREENEE, O—
RARFREWRE, FI—TA4IVFAEEMREERT 2013 F 4 BLVIRE,
FIn HEEEY, OEREARE
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 Institute for Integrative Bioscience

INMAE T REMEE 33R—=P R U103~ — L2 (See P.33 and P.103)
Department of Biosensing Research

- MIRRAEIEMAE (Cell Signaling) —HE B F A FREE

« RIS T FIVERFEZE (Bioregulatory Signaling) —*EIR# HRF AT RIE
MIREMAZE (Bioenvironmental Science) —493F &l H L AT B &

- EMEHMAZE (Bioinorganic Chemistry) —EREMFERFAEE

SRR AT R 43} — ¥ R '104x— P B (See P.43 and P.104)

Department of Biodesign Research

< DMEIR Y 7 FIVERREZE (Cardiocirculatory Signaling) — 4 ¥ 52t 7 P B &

« HEESF LM AZE (Developmental Neurophysiology) — 4 ¥ % B 72 it B 12

- BEBIEMAZE (Developmental Genetics) —EREEYFERFFATRIE

* PFREMAE Molecular & Developmental Biology) —ERE4E ¥ FRF T BI &
« BAT/ LENREFRRE (Nuclear Dynamics) —EREN F M AR E

i BN PR PP B TR SRS

Department of Bioorganization Research
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- £ @A FMAZE (Biomolecular Science) — % F R R F AT BIE

- HRMREMHMEE Neuronal Cell Biology) —EBEAEW S MAFEE
- ERWMIBIAAZE (Biophysical Chemistry) — 43 F#} 5 F 7L T B9

- BEEWFEMAEE (Constructive Biology) — 57 FRI# M AR E
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FUAFA>702 T4 M Orion Project

(ZEFHIE > JFIIVERFEZE Bioregulatory Signaling)

ERBRICBITID VT HIVEERBICEAT SR

SRR LA E DNALEM—E A FLEL, EPdehs
BT Z R DL E R R H O TREE L TuE T, ML
R UT, EWATEIE A, W WA R s
ToEd, FIFEREM TR, L FRERDL VTR ED S
R TR TEIINTVEDD, ZOMIIEHA T
37,

BOOZEMRITRIEEE G 2237 G IR Z AR
(GPCR) gL, /76 TR KD 773V — %R LT3, L
P LEBHROECZEMKIE, GPCR 23R IZLIzEM Ry — %
b, A FrANVELTHREEL TUET (K1), SOLIRVH VRIS
PRIAAL FoAvid, BROWEZE RO ROP-T0ET,
IO R Z A RAE T L ROCEER E T VTR
TH, ZOEERBIRI D -T0EA, ZORKELT, 2N
DZAERIEE I EREBCR Y AOTERERIT A T b T
VETH, HREACR TRERBREO LI BHRTILOALT
Fo =B DT L, A RN U Al
(MEMS) L LR 7 7 e — 7 THOL A, LR EEE» S
OHRZHIELTVET,

Molecular mechanisms of signal transduction in
chemical senses

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 iz vivo. Our goal is to elucidate the nature

involving the chemical senses by using integrated
research technique, such as physiology and MEMS.

*Sato K and Takeuchi S (2014) Chemical vapor detection using a reconstituted
insect olfactory receptor complex. Angewandte Chemie International Edition
53:11798-802

%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

*klwabu 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

H1. BRIREZEAEOrco7 73— BN IER T 5B EEE A F o1l
Fig. 1 Schematic model for ligand-gated channel properties of the insect
conventional OR + co-receptor (Orco) complex.

AR (oY oh)
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Project Associate Professor (Grant Project) : SATO,
Koji, PhD

CBERFKEFIRE, WBEAFAFREF AT RAREE T LB,
IRVERFELIHRE, RRAFEFEEEMEE, FEBHE RRAFLEER
TASRATRHEEED, ERATO MR/ \AARET DY 10 b IL—T) —F—%42T 2014
F3AHLSIRE

I REEEY

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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HinBSZTRIZRETMIE A Department of Biodesign Research

(f0#ZMEMAZFE = Developmental Neurophysiology)

EEHEEOERELIEHN - MBHEEEROMKEE, &
S UEIBRHERE D AR IR

MRS FI T, A ML E B TH 27574y
vae, EEEEEDIA L AR - IR A DK
R L N B BE DI 222 AT o T 9. FrE OFEFHO M
BT, ML A2 RITINS VA 220 €T 5740 2%
PEBIL, 2horiiiiaz B3 b a2 e b
DUCBZ TR REES T, MRk R dmfer 2 4o
MIEMF TSI RAEBERT N, £72, BAEL TULAHIRER
BT, R RRTAEED 7 FADM a6 > TESE
BRI AT o T0d T, 3610, SEFERSN TS
ChR2 #fRELT AN 2 AT 4wy — R RIS, FED
SADMFEML DB AE R FZ LV IEL T, ShfDiTEIC 522
BRRITL TR,

WERFN, 7574y 2k O T whiRe [ B4 AT 2D 25
% BE, MR 22w T 574w 2 DPERL - R, ik
FROBAFCBILT, LR ZANTOET,

Neuronal basis of Ilocomotion and its

development

Recent molecular genetic studies suggest that the
expression of transcription factors in the developing
spinal cord helps determine the morphological and
Using the
zebrafish preparation, we have set to define the

physiological properties of neurons.

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.
*Kimura, Y., Hisano, Y., Kawahara, A., and Higashijima, S. (2014). Scientific
Reports 4, 6545.
*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.

104 | MBHARIAH LIV ALY 82—/ EHBEERHFRES

%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.

AR FE T 1 O ERI SN DREBCL S TR LN R 1= 05T 5T«
v¥a, FRIGBEDENE R, TRIFHE ISR,

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

In the ftransgenic 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, BAZRELHREET, BF
Et., BEREMFAEMBF RERMMRESEAIEHT
HREEHEE, 13— IMIRFERXN—Z—T )Ly I/ REEMEEEET 2003
F11ANSRE. N HEEEY, REMERS
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

HMrge AW BFF

Postdoctoral Fellow: KIMURA, Yukiko, PhD

BEAFE, RRAFEFZRARMET, BEEL, L£BH
e, BARZMIRERKSFHIMEREZRT 2010 F 4 BH SR
B S REEWS, HEEEY
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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Center for Experimental Animals

B ERLr 2, EREYOMIE LB ERYIT L1
9, A PEAER ST T 3o L O S BE AR W 2 A S A O ol i s L LT
1981 4 4 iz rangliz, MastidbeE s Lk s s
POIY, Fvb, =UR, PR EDMFLIED G, AoV ) 30
DEEEE - REL, EBCHLTOET,

BEMEOEmCEIERZIT R0, BEDZ2A-7-RE
DEBREMEHCEZHESRYTHY, 207D 2 - (RER
Bioartu—v, fil# - REHYORBIKEORER , IR
DTFFGLE, BFE > TREA L TR VETT, &7, &
EBREITLHI2ODOFAMERERESHEINTHY, 1993 F1EZ
CIBE T A S O EBR R T D FEERE, fifk -
RSB L A AN E LI,

2000 FEE A AA AT AL 2—DHBEHELY, N
CPE o T AR BRI 2 i B S IR 5 4 e ] S e [ 7 2 4
REB) P FEBR L 2 — LU THRLB O R AL S I b
L7z, 2002 F-BEicid, SRE TOKRFHIXIINA T, ILFHIX
A AA A AL X —RELB B TR Lo X —iH %
T, 5847 SPF skt LTHREIL TV T, ILFHIXK B0
T, BIE T A=V ADREE - (REDH, RFEEOHEREP
TRAF, ZREUNCHIAROBAS , BRELEPERSNTOET,

2007 B 6, FHLOE AR ISR B SR R
HKEYFEERABIEENE LT, 2008 FEEEI, KRB HERR
AEESIESN, I RFHIX Iz 0TY, [HlRGr—2
A7 %Iz SPF fisx b Rl T,

The Center for
established in 1980 for communal use by both the

Experimental Animals was
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

106 | sm=Bt>s2—

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

HEgER (HD HE M

Project Professor: URANO, Toru, DVM.PhD

HAXRZEEBEZHRE, BERFRFRBLREERT, BE
FEL, BISERRZEFIETF, BAKFHHE HEZE
8T 2014 £ 4 BHSRH.
B REREMY, WEERRE
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, Bacterial Infectious Disease

B (HD) E RS

Assistant Professor: WANG, Chen-Chi, DVM, PhD

BERFHREFHARMELREET, LBEAFAFRERE

FHRRHELRIZE T, BEFE L, BHAFEFTISHHE,

PRI ABIEREE B EMZE T 2014 F 48
HoIRM. I RERENMSY - MREMS
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

PHYERBRIA—T 1 X—FE

Division of Coordinator for Animal Experimentation

2008 - B LD [ 3 HEPIBN M FEBRE B 2D T B M IR
A—FA—REH I RE SN,

FRREME O E R BEAT SR, FHOEB AR B O
Y EROEL IR A mEI-oT0E T, — 7, S EEE
&, FEERENW A R S, SGHR A B OB IR T
BIATEEE, AAPHAMT BB BRI LY, B3
BRI DAL S REMATE, BRI, Sttt e s B EH DY
Y. 22T, AEMITIR, PRROEHBEHCLT,

1. WFREDOHE I

2. @BWEBRCET2EC S BEECHHE

3. BIWEBRCBI T AR AR

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’
Standard.

2. To prepare a report of self-evaluation.

and domestic

3. To disclose the data for animal-based research

among 3 Institutes.

e (R B

Project Professor: SATO, Hiroshi, DVM, PhD

BAXZREREFIE, BFEEL, EIFHEHEMER K
FDA ZEMRE, RBAZERE - fSEGRFHARZIE
T 2—HIRERET 2008 £ 8 B 1 BHSIRE,
T RERENDY, EYIERSRARGE
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

HERYEYa— -BUERI-Fsx—422 | 107






Fehbi

Technical Division

R 110

Technical Division

109



B filT 5k

Technical Division
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Outline

The Technical Division is an organization of
technical staffs to support research activities in
National Institutie for Physiological Sciences
(NIPS). This organization is under the direction
of the Director-General of NIPS. It is organized
in a management system with Head, Assistant
Head, Section Chief, Unit Chief, Assistant Unit
Chief and Staff.

The 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 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, 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 division are
summarized and published in "Annual Report of
Technical Division" and in "Annual Report of

Technical Research Meeting."
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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)

2 R B S s 7o 48 v JE B 7 BEMSR (Hitachi
H-1250M) T, i IEBE 1,000 kV THEFLTHY, mkhE
SECDEZEREIIHZ 7 x 10° Pa L kicffzhTvdd., 2L,
1,000 526 100 ifEE TOIAGE LY TE3 T, 3/, [T
3K 5 um FTOREE, AN N = EHEFI AT — 2 O
T+ 60 FEDHIPH TR TBISE T 22LATEDT, KB
Fi TR B S A W] RE e GRS O = R IE R AL AT TE
7.

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 acquisition is

performed at the magnification ranges from 1k to
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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)

1,000 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.



B REISHIEEREE (MRI: 3 tesla)

IR B R DL LG B
Ep | N N 3
D)= HEATELE (s g
MENLTIRD /AT REL D
R $2RE T, LT
Tl 2000 F B2 3 tesla
MRI #E#EAL, AHDE
R i 8 1 O il e B AR 2 R
CHETLTEEL, 3612
2009 4EEEIZ 3 tesla MRI 2
BRLLA[AIEFHAS A7 22 HBE AL, MMMt 2rHE A
TEHrh ORE IS ) 2 [R]RHCFC SRR T2 LA AT REL LD LT,
%7z, 2014 fFFEEICe M 7 tesla MRI ZEEAEA SN, BifE, &
HRUEfF T, LB LR AHER SRS, JLFEFI AR
A 25HE T,
[Eai%lE] 3 7AFWKILIRRE (Allegra, > — A AL,
2000 fEFEEE A, Verio 2 &, ¥—Av24E8L 2009 EREEA),
BRI R R E, BRENT AT L, 7 TATHSIEIR R
& (Magnetom 7T, &—A A%t#L 2014 HEEEA),

Magnetic Resonance Imaging System

MRI is an imaging technique that utilizes
the nuclear magnetic resonance of the
hydrogen atom. Not only to image the
anatomical details of the brain, MRI allows
to explore the neural substrates of human
cognitive function by the visualization of
the task-related changes in regional
cerebral blood flow (functional MRI). 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. Furthermore, ultra-
high field (7T) MRI system is now being installed.
Thus NIPS is now equipped with three 3-Tesla MRIs
and one 7-Tesla MRI (Allegra, Siemens in FY 2000,
and Verio x 2, Siemens in FY 2009, Magnetom 7T,
Siemens in FY 2014) .

Biidin (BB sHAIZEE  Magnetoencephalography (MEG) device

VEY (msec) HALD &R 57 i REL,
mm HALD ECZER 47 fERE R oA il 2 71
WO, RS, FREDEMEN 2 @452
biody, SRR, B8 (0. 3K IN) ©
M TS B DRI, 22 AT B D R - A
T, iz, BEE DR  Hrh W RETH
D, HEEMLTD, DB IBLLTD 5ikk, 01k,
all%, B, Ik DTHEBDZAL 2 @ THILH
WHETY., 24U Brain wave LdFR3NTw
3.

KR {iiEE B FIRMER

IR AT FH 25 3 - BRI, IRk i
SRR Em A RRE TSR T ALY TE 3T,
RE WA PR R BRI THE a5
IR R AV & — oz, B R R
TARAAMR S AT 4, AR BIE MM B ELE
TRBRETEIANTE —74v & —, 4k X 4k H4
ZXDHHE CCD AASHEWIN TV,
200 nm FTOFCHFEADH e @57 R RE -
VAN TS, BAE, VAV, 7T
V7 RN, MR R e oAk R A (T
I SECIRIE TIREE T § 52T Ta3 T,

(MEG) has
potential to measure brain activities with

Magnetoencephalography

better temporal and spatial resolution in
milliseconds and millimeter, respectively,
compared with other methods such as
functional magnetic resonance imaging.

fields
various kinds of sensory stimulation are

Event-related magnetic following
mainly analyzed. In addition, background
brain activities (brain waves) in various
conditions can be analyzed.

Phase Contrast Electron Cryomicroscope

Phase contrast electron cryomicroscope
is an electron microscope developed for
observing close-tolife 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 high-resolution and 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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EHi7Oy IV RMEEREFIAMEE (SBF-SEM)  Serial Block-Face Scanning Electron Microscope (SBF-SEM)

it 7y 7 K EE N E
1 A % 8% (SBF-SEM) &,
2012 FRE L0 HT LR A a3
Feli IR TTAA—P LV S REE T
¥, BAE, mRRE R LR
PRI 2 WA REL T
¥, SBF-SEM I3, fffig/as
Nz L4 2K AT
HIKHID LA, 207y K
BN A E R E BN E T8
8 (SEM) (=&vdEfi i
kL, B D Z RT3 % T
MEELIT, ROk
AR SR D = koThig
Z, B+ nm ORIEE Tl
LTAILHTELT,

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
(SEM)
continuously. 3-D structure of the

electron microscope
specimen is finally rebuilt from the
serial block-face images. 3-D structures
of large biological specimens like a
brain tissue can be visualized at dosens

of nanometer resolution.

ZNFRHFCIEMEE  Mutiphoton Excitation Microscopy

Z 1 ke
P, B (7
SN DRAVUDA
L —F—% i)

VR RIET

P -3 o N2

Trt %

DY HRAVMA

WEEIZL, 2

UL THEE

T REEL, MREHIIRLEDARA—C v TR IT RS 12D LT
¥,

PERD 1 TRk, RiIEEROREC2FIHT 57
®, Mkl LR ELEMCENTEY, SOIHIRZ MY
DLROOHFFRTY, B, IR 2 6 F-BAMEEZ T, M
FEMilE - V7L O SE) - SO RIS, KHEE
EZEYE O MEAL R 21T - To0d ¥, 27, 20e 180k
FmAA—T v ZHMER 2 V-5 TIEM A A—2 0 75T
S>TVETY,
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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
interaction and the activation of signaling molecules

by using a 2-photon fluorescence imaging microscope.
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IR 7y b ORBEREERIARE

=2 - O E BB REICBID B
LIToOEAZFHRIILEY, (1) EEREH
DEUTz, R T TOH —=—a—u {h#) kL
CHREEI G, (2) BHATE) Tl
VB 1 N R E SR T O MR E Y E O
SRR (3) 7oE v LUANESBE Y
HR DK 7 v % B FH U 7= i fE
I B L 7R R 2 M G R o - [ ik
EHOAA—T 7, (4) BHATH Ttk
FAIEALTH), AV F—IHEEOF, (5)
HEATE) T3 208308, iM%, mE
DFHHI,

[E4i0E] ERAEHC N
TANE — (R O T el [ R o e

(7rvakl), =4r7ufA7)o2 (4astl), B—=a—ul{f
Bl R E, BEFERAAN—HBIFHI T4, AV

FV1000, 7v4revar MyCAM

A Comprehensive Behavioral Test Battery

We conduct various kinds of
behavioral tests for genetically
engineered mice, including wire
light/dark

transition, open field, elevated plus

hang, grip strength,
maze, hot plate, social interaction,
rotarod, prepulse inhibition/startle
response, Porsolt forced swim, gait
eight-arm

analysis, beam test,

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 of

research  group to

primary goal our

is reveal
functional significances of genes
their

disorders

and involvement in

L RSTHRLLT by

comprehensive behavioral test battery on genetically

neuropsychiatric conducting a

engineered mice.

Analytical Equipment for in vivo Neuronal, Metabolic and Physiological Parameters in Mice and Rats

We analyze the following
physiological parameters in
mice and rats:

1) Single unit record ing-
from motor related brain re-
gions in awake state, 2) Neu-
rotransmitter release in local
brain regions in freemoving
animals, 3) Regional neural ac-
tivity detected as intrinsic sig-
nals with taking the advantage
of light fluorescent dynamics
of flavin or hemoglobin, 4) En-
ergy intake and expenditure

in free-moving animals, 5) Body temperature, heart

rate and blood pressure in free-moving animals.

HRAMARBRSE HLEFARRKES
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Research Facilities and Equipments

FIER - BRI

B e %

Facilities Shared by the Two Institutes

PBIZE Outline

A= BRI ZE i S YR BE A W A A 2e s el 75
Mk LT, B DEM P AL B A ANHEEL DS
£, FE L BRI AR i 2 A8 A AV S B Lo 3L i

eI TOEIC, B O HIZIVEREL TV X
¥

EBFIAMERE  Section of Electron Microscopy

88 R—T 2 (See P. 88)

HERAFEIEE  Instrument Design Room

NEINC 7 74 A, KEERER T & ORE % TAE M % 3 i
L, REUSEBRIGE 2 6 /NI ER ST SRS 2 T, BEDOIFER
RSB HRS OBUE, BIRPUR, ML 2mREL
—RII LS TIT RS TV ¥, F TR, RO
FHFZEE L HATIR B 2 5 RUCERS: - AR O T BRI ZC
Han 2 ER SR B2 LT, W TIEAEREREE % B
LTwid,

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
such as milling machines and drill presses. The electronic
shop is equipped with various types of test instruments

used for construction and measurement calibration of
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National Institute for Physiological Sciences
and National Institute for Basic Biology are shar-
ing facilities which are innovative for conducting
biological researches, but rather expensive to be

supported only by one institution.

electronic devices.

A-Y-NERICFERATE—RIAEE HBARIES)
Machine shop equipments (Instrument Design Room)



EEREIEERIIT=E  Functional Genomics Facility

EHERE S WA HT e, JETEAE A se i o dhm B 2 D
EH - GEHPITLoT0ET, BE OO LIS 0K
X DNA o =224 —D &5 iuimti i £ T, 40 f5H 70 &
DIFAH IR L, BT L IGEAI LT EF. RS K
A DNA v —r o =B BT E 2 R LR /3
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

instruments. Our current focus is supporting functional

FERERAZE  Spectrography and Bioimaging Facility

FEREA W FRICT - CFERIT R, ey — e BT
WOEFHOBELT, LEDOEH - EHZITL->TVET,
HREERE, KBIARsMs 57, Sy —F —BAMEE, —
e TSR, FERREAMER, FLO RN — 2 AT —>ar ikl
BHVET, &1z, 2—F—DORIFER LD, AxX—20 7%
SHMEEHAN BT 377 =3t —, LSRRI T - T
VWi,

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

genomics works that utilize mass spectrometers and

DNA sequencers.

KL DNA & — 7 T4 — (EMBEEIBBRAINE)
Next generation DNA sequencers (Functional Genomics Facility)

technical seminar and training session about microscopes

and bioimaging to provide useful information to users.

KBINT R OTFT (RZERE)
Okazaki Large Spectrograph (Spectrography and Bioimaging Facility)
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Joint Researches
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Joint Researches

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 2015, the institute plans to carry out
110 cooperative research projects, and 33 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. Nineteen 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
In 2014, two International

the future of science.

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 2014, 111 projects had been
selected as part of a move to raise the number of

cooperative studies.
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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
began in 2012. In addition,

neural information”

“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.
“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
2014, we have created a total of 28 transgenic or knock-
out lines in mice and rats under five 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
sectionand in 2009 started the planned cooperative
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 2014, Section for Behavior Patterns carried out 11
planned collaborative projects with outside research
institutes, and 1 projects within NIPS. Seven strains of
genetically modified mice were analyzed using
comprehensive behavioral test battery. Additionally, eight
strains including mutant mice and mice treated with
drug were anlayzed by behavioral tests in the section.
Raw data of behavioral test examined are disclosed in the
mouse database

phenotype (http://www.mouse-

phenotype.org/). We promote standardization and
effective use of behavior tests for mice, by publishing
protocols of behavioral tests in the Journal of Visualized
Experiments. So far, we published four protocols.
Softwares used in those protocols are freely avaialble at
the following URL: http://www.mouse-phenotype.org/

software.html

“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

Nine collaborative research projects with researchers

outside NIPS were conducted in 2014.

“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-
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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 wusing these state of the art electron
microscopes. In 2014, eight projects using PC-TEM and
25 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, four planned collaborative projects and four
preliminary experiments to find potential collaborative

projects had been carried out. We also discussed about

collaborative research with over ten groups, and
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introduced our multi-photon excitation microscopes to

over ten 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 2013, five projects were carried out and five projects
were carried out in 2014. 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 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. Three project was
perofrmed in 2013, and 3 in 2014. Three projects are
planned in 2015.

“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 2014, 6 individual projects proposed
by NIPS, two projects by NIBB, and one from IMS took
part. The project started holding symposiums with
invited guests.

Collaborative research proposals were also accepted

from 2012 onwards, and two projects were performed in

2014. Two projects are planned in 2015.

“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 AAV
vectors, conventional lentiviral vectors, and highly
efficient retrograde gene transfer vectors. Moreover, we
proceed with the collaboration to exploit the more
advantageous viral vectors.

Up to 2014, we provided more than 100 viral vectors
and performed 2 planned

for other laboratories,

collaborative research in 2013, and 4 in 2014. 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 2014, more than 1000 researchers took part in a

total of 20 meetings, and the numbers keep growing each

year. In 2015, 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, and reservations can be

made by contacting the International Research
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Support division (TEL: 0564-55-7138).

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 2014, two International Workshops were held.
The themes were “A quarter century after the direct
and indirect pathways model of the basal ganglia and

beyond” and “Conference on Neural Oscillation” .

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 2014, 11 projects had
been carried out, 1 of which was from overseas. A digital
camera was installed in 2012, which accelerates three-
dimensional structural analysis by high-voltage electron

tomography.
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6. Cooperative study by functional
(combined study of 2011’s cooperative
study by functional

imaging

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 15 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 2014, a new 7 Tesla magnetic
resonance imaging machine for human was introduced
and it is now under preparation. After confirming stable
operation, it will be provided for cooperative experiments.

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
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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NIPS International Workshop

“Conference on Neural Oscillation”

Outline

The conference was held at Okazaki Conference
Center on July 17th and 18th. We had 83 participants of
wide range of research fields including physiologists,
clinical neurophysiologists, neurosurgeons, neurologists,
psychiatrists, and computational neuroscientists. The
purpose of this conference was to create a new unitary
framework for understanding the functional relevance of
neural oscillations from single neuron recording and
animal models to human non-invasive studies. The
conference consisted of four oral sessions: Role of
oscillation in the cortico-basal ganglia network,
Neuromodulation and neural oscillation, Epilepsy, higher
brain function and neural oscillation in human, and Neural
network oscillation, regulation and pathophysiology, and
Keynote Lectures by Dr. Matteo Feurra of University of
Siena and by Dr. Kaoru Takakusaki of Asahikawa
Medical University and one Educational Lecture by

Ichiro Tsuda of Hokkaido University.
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NIPS International Workshop
“A Quarter Century after the Direct

and Indirect Pathways Model of the
Basal Ganglia and Beyond”

Outline

About a quarter-century ago, the direct and indirect
pathways model of the basal ganglia was proposed, and
has been a standard model explaining the functions of the
basal ganglia, pathophysiology of movement disorders
and mechanism of stereotactic surgery. In spite of a lot
of criticism on this model, we cannot find an alternative
model, and this model is still useful. In this workshop, we
would like to review the past quarter century and update
the perspective of the basal ganglia research for the
coming quarter century. The workshop was held on
September 8", 2014 at NIPS (Myodaiji campus) as the
satellite symposium of Neuroscience2014. We had 12 oral
(from Sweden, Belgium, Germany, USA and Japan) and 13
poster presentations, and 58 participants (12 from
overseas and 46 from Japan). Wide range topics
regarding the direct and indirect pathways model and
surround research fields have been discussed. This
workshop is also supported by Strategic Japanese-
German Cooperative Programme, Comprehensive Brain
Science Network and DAAD-JSPS Bilateral Scientist

Exchange Program.
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45™ NIPS International Symposium

The 45™ NIPS International Symposium, Co-sponsored by The Journal of Physiology
“Cutting-edge approaches towards the functioning mechanisms of membrane proteins”
November 26- 28, 2014, Okazaki Conference Center, Okazaki, Japan

545 MEBERFE R S o Rowag, HEAE Y 20TIITT5
The Journal of Physiology DI:MEs s RowLELT, 2014 4
11 H 26 H»6 28 HETO 3 HH, filliar77vo At 2—ThHilE
SN AR L RDY L E T I R AR 2 6OREE B RK,
3612, BRI RO IE BR A AL R DT ) 7 ey = 7 M0D
D THS [HEREAE MR B I BRRLELIRGE | O R—M 13T,
FEhgsngliz, EEL, HAEROM 2T, MR eER T
HFIRHDE LS TAT R EL Iz, SIS, 85T 106 % TLI=.

FrRlREEE O Lily  Jan Bk O 70v=7 K¥EAFL 750 ASA
%) BIAUHET 510 4 D 7 6 DA £ 7 18 3 (USA 4,
Canada 2, UK 1, France 1, Israel 1, Australia 1), 13 ZDIE

The 45" NIPS International Symposium co-sponsered
by The Journal of Physiology was held from November
26™ to 28" 2014 at the Okazaki Conference Center. This
symposium was supported also by Inoue Science
foundation and by “Fluctuation and determination in the
functional life science” project of National Institutes for
of Natural Sciences. The total number of participants was
106.

Ten invited oversea speakers (USA 4, Canada 2, UK 1,
France 1, Israel 1, Australia 1) including one special
lecturer, Professor Lily Jan (University of California San
Francisco) and 13 domestic invited speakers as well as 3

NIPS speakers gave 26 presentations in total. Towards
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BRI E R R A AT b LTz,

Lt AR LDFEHEFH DD 6 ND Ry LGB
L7z Review #%, The Journal of Physiology #® Symposium
issue (ZtiRanE T,

the wunderstanding of functioning mechanisms of
membrane proteins such as ion channels and receptors,
achievements of cutting-edge researches of various topics
were introduced, including molecular function and its
regulation mechanisms, crystal structure, dynamic
structural rearrangements, structure-function relationship
and physiological function. There were also 36 poster
presentations on these topics. In both sessions of oral
and poster presentations, participants enjoyed intensive
and fruitful discussion.

From among the speakers, six are to publish review
articles related to their presentations in the symposium

issue of The Journal of Physiology.



Program

Nov 26 (Wed) AM 9:00 - PM 6:00

Opening remarks
Junichi Nabekura (Vice Director General, NIPS)

Introduction
Yoshihiro Kubo (NIPS)

Potassium channel #1
(Chair: Harley Kurata)
KCNE1 facilitates interaction between the S4 and S5
segments and slows the gating in KCNQ1/KCNEI1 channel
Koichi Nakajo (NIPS)
Polyunsaturated fatty acid analogues act anti-arrhythmic on
the cardiac Ixs channel
Peter Larsson (Univ Miami, USA)
Getting to the heart of hERG K’ channels: A translational
perspective
Jamie Vandenberg (Victor Chang Cardiac Res Inst,
Australia)

Session 1

Session 2 Special Lecture
(Chair: Yoshihiro Kubo)
Recent studies of potassium channels and calcium-activated
chloride channels
Lily Jan (Univ Calif San Francisco, USA)

Session 3 Dynamic aspects and movies #1
(Chair: Eitan Reuveny)
Let's “See” ATP-dependent gating of CFTR channels
Yoshiro Sohma (Keio Univ, Japan)
Channel function reconstitution and re-animation: Single-
channel strategy in the post-crystal age
Shigetoshi Oiki (Univ Fukui, Japan)
Mechanics of novel motors revealed under advanced optical
microscopes
Takayuki Nishizaka (Gakushuin Univ, Japan)

Session 4 Dynamic aspects and movies #2
(Chair: Jamie Vandenberg)
Excitability tuning by
inhibitory  potassium-selective
cationic channels

two-P-domain  channels: from

channels to excitatory
Florian Lesage (Univ Nice Sophia Antipolis, France)
NMR study of membrane proteins
Ichio Shimada (Univ Tokyo, Japan)
Structure-function of bacterial mechanosensitive channels
MscL and MscS: from tension sensing to channel-opening
and -inactivation: experimental and modeling approaches
Masahiro Sokabe (Nagoya Univ, Japan)

Nov 27 (Thu) AM 9:00 - PM 6:30

Session 5 Potassium channel #2
(Chair: Ruth Murrell-Lagnado)

Calcium-dependent potassium channels, blood pressure and
fish oil (pills)

Toshinori Hoshi (Univ Pennsylvania, USA)
Atomic resolution pharmacology of anti-epileptic drugs

Harley Kurata (Univ British Columbia, Canada)
Molecular mechanism of partial agonism and a novel role of
RGS protein in regulation of the m2 muscarinic receptor-
mediated K currents

Kazuharu Furutani (Osaka Univ, Japan)

Session 6 Regulation and physiology #1
(Chair: Yasuo Mori)

Local control of neurohormonal signaling regulation in
cardiac ion channels

Junko Kurokawa (Tokyo Med Dent Univ, Japan)
Potent inhibition of olfactory transduction channels by
natural compounds may degrade the quality of foods and
beverages

Takashi Kurahashi (Osaka Univ, Japan)

Session 7 Ligand-gated channel
(Chair: Florian Lesage)

Signal transmission within the P2X2 trimeric receptor and
the voltage dependent structural rearrangements

Yoshihiro Kubo (NIPS)
What mechanism underlies the apparent dynamic selectivity
of P2X receptor channels?

Shai Silberberg (NIH, USA)
The danger sensing P2X7 receptor: Diversity of structure
and function

Ruth Murrell-Lagnado (Cambridge Univ, UK)
Defining the structural basis of ionotropic glutamate
receptor activation

Derek Bowie (McGill Univ, Canada)

Session 8 Poster session

Nov 28 (Fri) AM 9:00 - PM 3:00

Session 9 Crystal structure
(Chair: Yasushi Okamura)
Molecular Mechanisms of Membrane Channel and
Transporter
Osamu Nureki (Univ Tokyo, Japan)
Structural physiology of Adhennels

Yoshinori Fujiyoshi (Nagoya Univ, Japan)
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Session 10 Proton channel
(Chair: Peter Larsson)
Gating mechanisms of voltage-gated proton channel
Yasushi Okamura (Osaka Univ, Japan)
Proton influx mechanisms in the plasma membrane of
osteoclasts
Miyuki Kuno (Osaka City Univ, Japan)

Session 11 Regulation and physiology #2
(Chair: Toshinori Hoshi)

Functional Interaction between TRP channels and
anoctaminl

Makoto Tominaga (NIPS)
TRP Channels in redox biology

Yasuo Mori (Kyoto Univ, Japan)
Regulation of cellular calcium homeostasis by SARAF

Eitan Reuveny (Weizmann Inst, Israel)

Closing remarks
Yoshihiro Kubo (NIPS)
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2010 41 | 16 W IR LI OO Y]
Role of the brain in coordinating the interaction between skeletal
10 HA%: | COUTINHO, A. Eulalia muscle and brown adipose tissue by studying glucose uptake
and fatty acid oxidation in both tissues.
Identification and characterization of molecules involved in
G Rk synapse formation and maturation mediated by Neurexin/
Neuroligin pathway
HE Em TR T CRH =a—a - XA A SR
LR | n g BB — MO B
NEYE kAKX MBI T2 N- 55 BRSO B RENT 28
Dwi Wahyu Indriani Clarifying pathophysiol(')gy 'of L-DOPA treatment induced
dyskinesia in Parkinson's disease models
e T ER PR P HERE D AR LR HI TR E PR D 729D in vivo 2 ¥y F 275077
%Elhg? ?ﬁlb\
D%
10 HA%: | GUPTA, Rupali Xector constru.ction and functional analysis of TRP-channel in
ifferent organisms.
MOHAMED ASGAR, B. Nur Investigating the metabolic roles of AMP-activated protein
Farehan kinase (AMPK)
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WAHAB, Luna I]f;{f;‘:ﬁfgg Caerifds Inhibitory synapse distribution on cortical
0HAZE |2 p OTf hl\e/I itfg;féoscgrggicatin F and Cathepsin C in the pathogenesis

A EE =7 FN D ZERH BERLE 7V DIERK
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ANDRIANTI, T. Rizki iz e B OB REE R
10 H A Development of a new generation of brain-computer interface

ST CLAIR, T Griffin

utilizing the plasticity of sensorimotor cognitive neural systems.

WONGMASSANG, Woranan

to study the mechanism of movement disorder in subhuman
primate by using electrophysiological technique.
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The Graduate University for

Advanced Studies School of
Life Science

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

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

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

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

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

AMEH

Education
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Education

KERBE T

STUDENTS FROM OTHER UNIVERSITIES

ABEIRATE, KPR HEBEELT, AMEDL G E)
DA RILEMMEZEROBRELL, 572 oEFOv~ovizhiz
D, NEESFBYOBAEDR AL REIT I LR HAVE
LTvET,

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.

AREFZERTIE, SNOIZBEE S 257 ¥ 12351 BRI 25 ¥ L DL [RIRF 28
EREETALLLE, EEOERELTE, H, &, fAr
KEDEBISLT, [FIIREAE] 22OAN, KER
BUIBEF W NRITR-TEELIY, SEFECI5, D
ZEIHEN~DRFEBE A OB O EEM A, 1997 H£ELS
WHEEKFB Y (R EREFAMEE] ELTRIANR,
i TR AR R 2T R R BEE O 1217785 2keLEL
7=,

ZANI R, B R OB 5 B R BT AR
T, ZATUABRFRIELT—ET, ERFORFEFEL CHERE
INHIIO0T, BEZBRULSVLTEEDDL, fikH %

ARERIELET,
BRHREHNAREE
. AR 2 o o O B ARGRS R0 F TSI
W W | BEREAEAER | EEHEH | AR SR - ik v LR GRS O )
BN R UMRERERE | ERERE | R SRR | SRR L AR RO
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AMEH

Education

EFR3T

International Exchanges

HIARHEMF RO R BB, I NBEIFRIIRFFeHEILL
THEBEY DY, FHIELRHIBEAAT b T T, SBER
o3 EIANESMREHERE (FEHIX 2 4, FAMEE
2%) ORCvarHby, ORI ERH HL TR RO Z{Dff
REDIRR LT E->T0ET, SEIANFBEIRCIZILFEAT
RS, TR EHDEE LW OFMEEN -1 /1L T
WisZuTud T, 37,2014 R CIEBSEIEIT RN SRR EL,
Ravshan Sabirov I SHEIANFBHIREL TR E XS L
FTollZsile, 2o HAAiRE R AEED
HIEZFHLT AHEAFREE R A A AP ERELTOIT. 3,
IR AR B E A FE T AR S D RS L
Todd, Ao R ZLEFmEH LT, R E RN
RIOYLAEFONET., B 1 LOL 2 HBAESN TR,
ZLDGA B RIR DA — A FAF =Ly, #E LY
10-20 44, EN»6HIZITTEE D M%7 T O — i 55 & 24 1
LTAT%S (RSB INFE X 100-150 A FREE) 8O TE A, 2014 41,
55 45 [P E RS v RP Ak “Cutting-edge approaches
towards the functioning mechanisms of membrane
proteins” &L T, HEEH Y 2DF1T$% The Journal of
Physiology LDI:A#ET,2014 4 11 H 26 HLY 28 HETD 3 HIH,
106 # (EIN 96 4, ES 10 %) OB EH[ ThHfEshzL,
372 2008 4B S0 A PEFIT 25 2 DE BRI T H B H BRI 2 8 2
PHEILZCL2EAEIRTOET Y, 2014 FEIXTA
quarter century after the direct and indirect pathways
model of the basal ganglia and beyond] &' [ Conference
on Neural Oscillation | @ 2 fF2RIR - FfEL, {HFELimmEt
LIZENIMF R E OELLROG R AL, IholIdhe,
g~ TOE B FERF A Z AT b TuE T,

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 SOKENDAIL In 2014, NIPS
initiated the International Collaboration Laboratory and
Dr. Ravshan Sabirov was selected as the adjunctive
Professor to administrate the research activity of the
department.

One of the main international exchange activities at
NIPS is the 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 2014,
the 45th NIPS International Symposium entitled “Cutting-
edge approaches towards the functioning mechanisms of
membrane proteins’ was held with a co-sponsorship by
The Journal of Physiology (Organizer: Prof. Kubo) from
Nov 26th to 28th with 106 participants including 10
oversea speakers. 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. In 2013, two workshops entitled “A quarter century
after the direct and indirect pathways model of the basal
ganglia and beyond.” and “Conference on Neural

Oscillation” were held. Besides these, many international

collaborations are performed at the researcher level.
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1. SHEAHARBES

K % 4 Ik 4 it & R
ALSTERMARK, Bror Sweden Professor Umea University 2014. 4. 2 ~2014.7. 1
MERZLY AK, Petr Uzbekistan | Senior Researcher |/:cademy of Sciences of 2014, 4.14 ~ 2014, 7.17

Uzbekistan

SOOKSAWATE, Thailand |/ 9S0ciate Chulalongkorn University | 2014, 4.12 ~ 2014. 8. 2

Thongchai Professor
. Academy of Sciences of 2014. 4. 1 ~ 2014. 5.15
SABIROV, Ravshan Uzbekistan | Professor Ugbekistan 2014 7. 3 ~ 2015, 331
. . . . 2014. 8. 1 ~2014.11.30
DARBIN, O. Eric USA Assistant Professor | University of South Alabama 2015 1. 1 ~ 2015 331
HIROTANI, Masako Canada Associate Carleton University 2014. 4.11 ~ 2014. 831

Professor

2. BXRZHRESEF

K 4% % Ik £ @ 2|

DEROUICHE, Sandra | France Post Doctral Univesity Lille 1 2013.11. 1 ~ 20151031

Researcher
KECELL Sumru Turkey Research Fellow | National Institute for 2013.10. 1 ~ 2015. 9.30
Physiological Sciences
ISLAM, Rafiqul Bangladesh | Assistant Professor | Islamic University 2013.11.29 ~ 2015.11.28
STEVENSON, K. Tamara | USA Graduate Student | University of Michigan 2014. 7. 1 ~ 2014.12.24
MATROV, Denis Estonia fe(ﬁsot;f‘m"ral University of Tartu 2014.11.24 ~ 2015.11.23
VEALE, E. Richard USA Ph.D. Candidate Indiana University 2014. 7. 9 ~2015.7. 8
MIYAHARA, Motohide Canada Senior Lecturer University of Otago 2014. 7. 1 ~ 2015. 3.31
3. EEVFRYIL
K 4% % Ik £ @ 2|
g&ngELL'LAGNADO’ UK Senior Lectuerer | University of Cambridge | 2014.11.24 ~ 2014.11.20
BOWIE, Derek Canada Professor McGill University 2014.11.23 ~ 2014.11.28
HOSHI, Toshinori US.A Professor University of Pennsylvania 2014.11.25 ~ 2014.11.29
KURATA, Harley Canada Assistant Professor | JPLVersity of British 2014.11.23 ~ 2014.11.28
Columbia

JAN, Lily US.A Professor Howard Hughes Medical | o1 17 94 ~ 20141127
Institute
National Institute of

SILBERBERG, Shai USA Program Director |Neurological Disorders and 2014.11.24 ~ 2014.11.28

Stroke
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4. BIFMABEMER

K 4 % L @ 2|
BENSMAIA, Sliman US.A Assistant Professor | University of Chicago 2014. 7.12 ~ 2014. 7.18
DICARLO, J. James USA Professor Massachusetts Institute of | 51y 714 9914 718

Technology
ANDERSON, L. Barton Australia Professor University of Sydney 2014. 7.14 ~ 2014. 7.24
FLEMING, W. Roland Germany Professor University of Giessen 2014. 7.14 ~ 2014. 7.22
BALA, Kavita USA Associate Cornell University 2014. 7.13 ~ 2014. 7.18
Professor
Krieger Mind ~ Brain
CONNOR, E. Charles USA Professor Institute at The Johns 2014. 7.12 ~ 2014. 7.19
Hopkins University
ZAIDL Qasim USA Distinguished | s\ College of Optometry | 2014, 7.14 ~ 2014, 7.22
Professor
P USA Adjunct AsSOCiate | 1y ersity of Pennsylvania | 2014, 7.14 ~ 2014, 7.18
Professor
LENSCH, Hendrik Germany Professor University of Tubingen 2014. 7.14 ~ 2014. 7.19
CHOI, Seunghwan Korea Etig;gtmduate Kyung Hee University 2014. 7. 1~ 2014. 8.30
HASSAN, Ahmed Egypt Lecturer South Valley University 2014. 9.11 ~ 2014. 9.13
MASLAND, Richard US.A Professor Harvard University 2014. 9.11 ~ 2014. 9.15
P EHE US.A Staff Scientist | L e Scripps Research 2014.11.26 ~ 2014.11.27
Institute
MCGAVERN, Dorian US.A Senior Investigator | National Institutes of Health | 2015. 1.21 ~ 2015. 1.25
KIRCHHOFTF, Frank Germany Professor University of Saarland 2015. 1.20 ~ 2015. 1.25
W B Canada Research Associate | Queen's University 2015. 1.19 ~ 2015. 1.22
ROWITCH, David USA Professor University of California, San | o151 16— 9015, 1.26
Francisco (UCSF)
PUTNEY, W. James USA Senior Investigator ?ﬁ%‘;ﬂal Institutes of Health |55 315 _ 9915, 321
SOONG, Tuck Wah Singapore | LSsoclate National University of 2015. 3.15 ~ 2015. 320
Professor Singapore
5. k&
K 4 % L e & oM
VANDUFFEL, Wim Belgium Professor Leuven Katholic University | 2014. 9. 5 ~ 2014. 9.14
EITAN, Reuveny Israel Professor The Weizmann Institute of | 501 17 94 ~ 901411.29
Science

VANDENBERG, Jamie | Austria Professor Victor Chang Cardiac 2014.11.24 ~ 2014.11.29
Research Institute

6. ZTRMA

K 4 % L e & oM

Kyung Hee University

KIM, Sun Kwang Korea Assistant Professor | College of Oriental Medicine | 2014. 4.19 ~ 2014. 4.22
Department of Physiology
Kyung Hee University

KIM, Sun Kwang Korea Assistant Professor | College of Oriental Medicine | 2014.12. 9 ~ 2014.12.20

Department of Physiology

AMER/BBRZR
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7. WHIGEMAR

K % % L )@ oom
ALSAYED
ABDELHAMID Egypt Assistant Lecturer | South Valley University 2014. 4. 1 ~ 2014. 6.30
MOHAMED, Alsayed
HASSAN, A. M. Y. Ahmed | Egypt Lecturer South Valley University 2014. 6.1 ~ 2014. 12.31
SUNGGIP, Caroline Malaysia  |Lecturer g;;:ﬁmy Malaysia of 2014.11. 1 ~ 2014.11.30
8. WM ASR

K % % B % )@ o

Defense Institute of
JAIN, Vishal India PhD Physiology and Allied 2014. 7.10 ~ 2014.10.10
Science

9. BAVLVHEE

K 4% % B % )& O
Ptk T18 Switzerland |5 DOCral Friedrich Miescher Institute | 2014, 4.13 ~ 2014. 5. 4
RHYU, [, Joo Korea Professor Korea University 2014. 7. 1 ~2014.7. 3
KIM, H, Soo Korea ﬁrsjf‘:f;if Korea University 2014. 7. 1~ 2014.7. 3
SEONG, J, Young Korea Professor Korea University 2014. 7. 1 ~2014.7. 3
BOK, Jinwoong Korea ﬁrsjfoe Csl:(ff Yonsei University 2014. 7. 1 ~2014.7. 3
SON, G, Hoon Korea Assistant Professor | Korea University 2014. 7. 1 ~2014. 7. 3
JUNG, Hosung Korea Assistant Professor | Yonsei University 2014. 7. 1 ~2014. 7. 3
KIM, C, Hoon Korea lérsjfz Csls(ff Yonsei University 2014. 7. 1 ~2014.7. 3
JALIN, Angela Korea Graduate Student | Korea University 2014. 7. 1 ~2014. 7. 3
JUNG, Ji-Hye Korea Graduate Student | Korea University 2014. 7. 1 ~2014. 7. 3
KIM, Nami Korea Graduate Student | Korea University 2014. 7. 1 ~2014. 7. 3
LEE, H, Jeong Korea Graduate Student |Korea University 2014. 7. 1 ~2014. 7. 3
SHAKER, Mohammed R | Korea Graduate Student | Korea University 2014. 7. 1 ~2014. 7. 3
KIM, J, Yeon Korea Graduate Student | Korea University 2014. 7. 1 ~2014. 7. 3
KANG, Yebin Korea Graduate Student | Korea University 2014. 7. 1 ~2014. 7. 3
LEE, Ah-young Korea Graduate Student | Korea University 2014. 7. 1 ~2014. 7. 3
PARK, C, Rong Korea Graduate Student | Korea University 2014. 7. 1 ~2014. 7. 3
LEE, Yoo-Na Korea Graduate Student | Korea University 2014. 7. 1 ~2014. 7. 3
QUAN, Y, Hua Korea Graduate Student |Korea University 2014. 7. 1 ~2014. 7. 3
YU, Suyeun Korea Graduate Student | Korea University 2014. 7. 1 ~2014. 7. 3
MA, ], Hyun Korea Graduate Student | Yonsei University 2014. 7. 1 ~2014. 7. 3
KWON, Obin Korea Graduate Student | Yonsei University 2014. 7. 1 ~2014. 7. 3
JUNG, Jane Korea Graduate Student | Yonsei University 2014. 7. 1 ~2014. 7. 3
T RLES Singapore | Professor gizzgilrgm"e“‘ty of 2014. 6.18 ~ 2014, 6.18
ROLAND, Philipp UK Researcher UCL Institute of Neurolgy 2014. 6.24 ~ 2014. 6.25
ROSENBERG, Ari US.A Assistant Professor | Baylor College of Medicine 2014. 7.24 ~ 2014. 7.28
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Visiting

% * USA R University of North Carolina | 2014. 6.30 ~ 2014. 7. 5
esearcher
SCHROLL, Henning Germany | LostDoctral Chemnitz University of 2014, 9. 7 ~ 2014, 9.1
Researcher Technology
JORNTELL, Henrik Sweden Professor Lund University 2014. 9. 7 ~2014.9. 8
BALADRON, Javier Germany | Lost Doctral Chemnitz University 2014. 9. 1~ 2014. 9.1
Researcher
EE BT Canada Associate Carleton University 2014. 9.24 ~ 2014. 9.30
Professor
Indiana University
VEALE, E. Richard US.A Ph.D. Candidate Department of Computer 2014.10. 5 ~ 2014.10.14
Science
University Malaysia of
Sabah
SUNGGIP, Caroline Malaysia Lecturer 2014.11. 1 ~2014.12. 1
Faculty of Medicine &
Health Sciences
MANGMOOL, Supachoke | Thailand Assistant Professor | Mahidol University 2014.12.18 ~ 2014.12.23
Indiana University
VEALE, E. Richard USA Ph.D. Candidate Department of Computer 2014.11.14 ~ 2014.11.20
Science
: Chulalongkorn University
SOOKSAWATE, Thongchai | Thailand Assf"“ate 2015. 1. 2 ~2015. 2. 2
Professor Department of Pharmacy
/PR BLE Canada Researcher University of Montreal 2015. 1.10 ~ 2015. 2. 2
PHOSRI, Sarawuth Thailand Graduate Student | Mahidol University 2015. 2. 7 ~ 2015. 2.11
ABRBR . BEREXR
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Common Facilities in Okazaki

FIE1EEREIZEE Okazaki Library and Information Center

I R 155 R X 2 0, e le 3 # B DX 3 e Sk S 2 S - R -
TRAFL, [El 3 HRIDREE, S [EFI A& F ML T
VI,

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

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

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

B> 7 7L At 2— Okazaki Conference Center

MO R R CENRA IR Z XD, HIEOHTS, HED
ERCE TR, LM, K EF S TAILEHEL
FohER. KEkeE 200 %4, Bk 120 4, DadE 2%)
7% 50 ORI A TaE T,

156 | ABHEBEEE-ABIY77LYREv 48—

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

Conferece Room A (capacity of 200)

Conferece Room B (capacity of 120)

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

K&i#%E  Conferece Room



Mg FEFIBHZEEEBMESR Accommodation

FEEFI 228 S0 it 5720, Hola e L TmEin
sk [ =Emy2 ] [ 8% 51, #FrHlfas (1 AH) 9, Fepl = (2
AN 4, RIGE 10, HRE 20 7] KROWHKRFeye HE
14, RIKE 3 7] #HY, JEFIFIFZEEH 2L CoHIHE A G52
BECAHsNTORT,

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

The lodging capacities are as follows :

Single Twin Family
Room Room Room
Mishima
Lodge 60 14 20
Myodaiji
Lodge 17 - 3

F-KFFryy  Myodaiji Lodge

T SIREBEE The Sakura Nursery School

SORFEN, FFZEL 1 H TOMILE IR T HI0HIZFK SN
IR SR T,

HRSTHHY GO AN ARET, WFZEE DAL — XL
WH~DEIGERLTOET,

X B AEPRSTH S E T AR T

ER 18 4

ARG IR 3B B W IR S hE Bl R,

KREHWFER, Kerbet.
FrRIH « HiEH~ 4 EH
FAREIRER] : 8:00~19:00 (RKIEE  20:00)

TRETAE ISR, — IR

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

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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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 Sapporo
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. Morioka
< By Train >
About 60 min. by Meitetsu Airport limited express for Higasi-
Okazaki Station. About 7 min. on foot to the south. .
Sendai
M By Car
Drive Tomei Superhighway to Okazaki Exit, about 1.5km
toward Nagoya, turn left at City Office S.E. signal. About10min.
from Okazaki Exit. Tokyo
Osaka Nagoya
Fukuoka ®
Toyohashi
Higashi-Okazaki
Higashi-Okazaki Meitetsu line
Meitetsu-Nagoya +w
EorrrersOmmee O
Osaka Kyoto Nagoya Mikawa-Anjo Toyohashi  Tokyo Tokyo
(Kansai) . B . (Narita)
JR West line us Shinkansen
Central Japan International Airport
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National Institutes of Natural Sciences

National Institute for

Physiological Sciences

Myodaiji, Okazaki 444-8585,Japan
Phone:+81-564-55-7700
Fax:+81-564-52-7913
http://www.nips.ac.jp

NATIONAL INSTITUTE FOR PHYSIOLOGICAL SCIENCES



