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INTRODUCTION

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

The first mission of NIPS is to conduct cutting-edge research
in the physiological sciences at many levels—from the molecule to
the system or whole organism-and to elucidate the mechanisms
of living body function by integrating the research results from
the different levels. The recent progress in the life sciences is
truly remarkable. The NIPS has always played a leading role
in advancing the physiological sciences and brain science both
in Japan (e.g. ISI Timed Citation Index Ranking (2005-2009):
Neuroscience 1st place, in total 4th place)and abroad. We believe
that accomplishing the first mission well is making up the base
for performing the second and third missions.

The second mission of NIPS, as one of the inter-university
research institutes belonging to the National Institutes of Natural
Sciences (NINS), is to conduct joint studies with researchers
from domestic or foreign universities and research institutes.
To do this, it provides specialized equipment, large-scale
equipment, research facilities, databases, research techniques
and congress facilities to the researchers. Typically, about
1000 domestic and/or foreign scientists per year are invited
and present at the NIPS to perform joint studies, to utilize our
equipment and facilities or to attend research meetings and
international symposia. From April 2009, “Section of Visiting
Collaborative Research Project” has been established in “Center
for Multidisciplinary Brain Research (CMBR)”. This section
is for domestic brain researches to stay in NIPS for 3 to 12
months as adjunct professors / associate professors / assistant

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

The third mission of NIPS is to educate graduate students in
the Graduate University of Advanced Studies (Sokendai) and
to train young scientists from other universities. The NIPS is
responsible for directing the Ph.D. course of study in physiological
sciences in the Sokendai. The NIPS also contributes to the
training or education of graduate students and young scientists
from many universities and research institutes by providing
various training and teaching courses. The CMBR provides a
nationwide platform for multidisciplinary education and training
of young brain scientists. Since September 2010, Sokendai started
a new project “Brain Science Joint Program”. The NIPS plays a
core role in this cross-disciplinary education project.

In addition to these three missions, the NIPS intends to
extend its effort to disseminate scientific information and to
publicize its work. Communication not only with scientists
but with the general public will be strengthened by enriching
the NIPS website (http://www.nips.ac.jp/), participating in
partnerships for physiological education in elementary and
high schools, and giving lectures open to the public. For these
purposes, the “Center for Communication Networks™ has been
set up. It can contribute to nourish future-scientists. The NIPS is
henceforth going to report the offsprings and efforts through not
only annual publication of ‘the NIPS Catalogue’ and ‘the NIPS
Annual Report but also bimonthly ‘SEIRIKEN News as well
as through the NIPS website renewed weekly.

“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
Physiological Society of Japan initiated a discussion on how
to establish a central research institute for physiological
sciences in this country.

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

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

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

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

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

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

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

Nov, 1967
The Science Council of Japan officially advised the then
Prime Minister, SATO Eisaku, that the establishment of

nE

an institute for Physiological Sciences was important, and
urgently necessary for the promotion of life sciences in
Japan.

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

Basic Biology, should be established as early as possible.

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

opened in the Monbusho.

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

Technical Division

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

Division of Neural Control

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

Department of Cell physiology

L




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:

1

Department of Integrative Physiology
Sensory and Motor Function Research Project
Higher Brain Function Project

*Autonomic Function Research Project

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

Institute.

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

Institute.

April, 1998
The following were added:
Department of Cerebral Research
Division of Cerebral Structure
Division of Cerebral Circuitry
Division of Cerebral Integration
A part of facilities in the complex of Physiological Research

Facilities was reformed to the Center for Brain Experiment.

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

Center for Radioisotope Facilities

April, 2003
Prof. MIZUNO N. was elected the Director-General of the
Institute.
The following were added:
Department of Developmental Physiology
Division of Behavioral Development
Division of Homeostatic Development
Division of Reproductive/Endocrine Development

Division of Adaptation Development

wE | 07
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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 Neuroscience was renamed
to Division of Computational Neuroscience, and Center for
Integrative Bioscience was renamed to Okazaki Institute for
Integrative Bioscience, respectively.

The Administration Bureau turned into Okazaki

Administration Office of NINS.

Nov, 2005
Division of Neurobiology and Behavioral Genetics was

reformed to the Center for Genetic Analysis of Behavior.

April, 2007
Prof. OKADA Y. was elected the Director-General of the
Institute.
The following were added:
Department of Molecular Physiology
Division of Nano-Structure Physiology
Department of Cell Physiology
Division of Cell Signaling
Department of Information Physiology

Division of Developmental Neurophysiology

April, 2008
Division of Active Transport in Department of Cell
Physiology was renamed to Division of Neural Systematics.
The following were abolished:

Division of Learning and Memory Research

Center for Brain Experiment

08 RE

The following were added:
Center for Multidisciplinary Brain Research
Supportive Center for Brain Research

Center for Communication Networks

April, 2009

Division of Intracellular Metabolism was abolished.
April, 2011
The following was added:

Section of Health and safety Management

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, 20

divisions, 4 centers, 19 sections and Technical Division.

Joint Studies:

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

inter-university ad hoc committee.

Graduate Programs:

The NIPS carries out two graduate programs.
1.Graduate University for Advanced Studies
The NIPS constitutes the Department of Physiological
Sciences in the School of Life Science of the Graduate
University for Advanced Studies. The University
provides a five-year Ph. D. course, namely including
both Master and Doctor courses, or a four-year Medical
Science course. However, those who have completed a
master's course in other universities or are qualified at
an equivalent or higher level are eligible to apply for
the three-year Ph. D. course which is consistent with
Master course. The degree conferred on graduation is

Doctor of Philosophy.

B

2.Graduate Student Training Program

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

professors and associate professors.

Exchange Programs:

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

conducted.

System management:

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

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

in management of the Institute.

Administration:
Administration of the institutes is managed at Okazaki

Administration Office of NINS.
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Organization of the Institute

National. Institutes of Natural Sciences

Executive Directors

—}-‘ Management Council

President

i Board of Directors

|_

—|—0 Educational and Research Council

National Institute for Physiological Sciences

Advisory Committee for
Research and Management

—|—o Department of Molecular Physiology

b

I

National Astronomical Observatory of Japan

National Institute for Fusion Science

National Institute for Physiological Sciences

National Institute for Basic Biology |
Institute for Molecular Science |

Division of Biophysics and Neurobiology

Division of Neurobiology and Bioinformatics |
Division of Membrane Physiology |

e

Department of Cell Physiology

-

Division of Neural Systematics S

Division of Cell Signaling *

Division of Sensory and Cognitive Information

Department of Information Physiology

-

Division of Neural Signaling

Division of Developmental Neurophysiology

Division of Sensori-Motor Integration

Department of Integrative Physiology

Division of System Neurophysiology

Division of Computational Neuroscience D3

Division of Cerebral Structure

I

Department of Cerebral Research

n

Division of Cerebral Circuitry

Director General I

3% denotes adjunct divisions/sections.

% denotes joint divisions.

Okazaki Research Facilities

i Department of Developmental Physiology

L

T

Center for Genetic Analysis of Behavior

Center for Multidisciplinary Brain Research

T

[ ]

=

Supportive Center for Brain Research

|

Center for Communication Networks

T

inienliunNumRmn !

Division of Behavioral Development

Division of Homeostatic Development

Division of Cerebral Integration |
Division of Endocrinology and Metabolism |

Division of Adaptation Development *

Section of Mammalian Transgenesis

Section of Metabolic Physiology

Section of Behavior Patterns

Section of Brain Science Exploration and Training

Section of Hierarchical Brain Information |

Section of Social Behavioral Neuroscience

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 Primate Model Development

Section of Instrument Design

Section of Communications and Public Liaison

Section of Viral Vector Development |

Section of Evaluation and Collaboration

Section of Physiology and Medicine Education 3%

Section of Network Management |

Technical Division

Okazaki Institute for Integrative Bioscience

Research Center for Computational Science

National Institute for Basic Biology
National Institute for Physiological Sciences

Institute for Molecular Science

ik

Center for Experimental Animals

Center for Radioisotope Facilities

TIT T

B e W

Section of Health and Safety Management

Department of Biosensing Research I

Department of Biodesign Research |

Department of Bioorganization Research I

Il

Section of Coordinator for Animal Experimentation I




EERE BEE e 3IFFE %

ADVISORY COMMITTEE FOR RESEARCH
AND MANAGEMENT

SCIENTIFIC STAFF Director General/Vice Director General/
Chief Researchers

O3 E (Chairperson), Ol Bl# 5 (Vice-Chairperson) m R HA #H=
MRBEMED AT S IR OME T2 MERET, o

AL B B T EDFI U, B (80 s
Advisory Committee for Research and Management WRETH (B e N

shall advise the Director-General of the Institute, upon Chief Chairperson ISA, Tadashi

his request, on important matters in management of the HEMAELY E8 (5) AR &EBh

Chief Researcher/

KUBO, Yoshihiro

Institute. Chairperson for Cooperative Studies
BYRBRREEEY 8 () W BEE
B Chief Researcher/ MINOKOSHI, Yasuhiko
(Fﬁ‘ﬁ‘{») Chairperson for Animal Experiment Problem
Bl #&3h WRT LA FEF MBIR ROWE - MAMBEL T8 () TH M3
ISHIKAWA, Yoshihiro Professor, School of Medicine,Yokohama City University Chief Researcher/ SADATO, Norihiro
. . N " Chairperson for Safety and Research Ethics Problems
sl EH BREXZFAFRERARSHANEE

KAMEYAMA, Masaki

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

FWIRMREEL T8 )

Chief Researcher/

wmA BN

KAKIGI, Ryusuke

-}E H E*’Q *K&Eﬂ*#ﬂ& Chairperson for News and Public Affairs
KUBOTA, Takahiro Professor, Osaka Medical College
HEHEY 8 (B [ -3
$ e L aa L ass e = pg | =
5% H R BRI KFRFEREFRARER Chiet Researcher/ NAMBU, Atsushi
KURATA, Kiyoshi Professor, School of Medicine, Hirosaki University Chairperson for Educational Problem
Oa# = TBNEMAZHER w =
= =)
TAKALIL Akira Professor, Asahikawa Medical College ﬁﬁ“;#ﬁé Iﬁ (1#) 571 "g
Chief Researcher/ TOMINAGA, Makoto
%‘E jg *ﬁ;’g*%ﬂ‘ﬁm%mmﬁ Chairperson for Special Project
TAKAHASHI, Hitoshi Director, Brain Research Institute, Niigata University
BE BEX EREMAZEZRHIR

FUKUDA, Atsuo

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

WEE — wE%

o s s, e .
mA 2+ ) *EE****’“‘EE*%‘“%W“*Q , SCIENTIFIC STAFF Research Departments
FUJIMOTO, Toyoshi Professor, Graduate School of Medicine, Nagoya University

AR g¢& tBEXFRZREZRARIFHIRR

HONMA, Sato Professor, Graduate School of Medicine, Hokkaido University

#HE EF RREMAZEFBHER

MOCHIDA, Sumiko

Professor, School of Medicine, Tokyo Medical University

[ S TFEERER

Department of Molecular Physiology

(FITA) i aE R F A ABFT

s —1% FFEERERHIS Division of Biophysics and Neurobiology

IKENAKA, Kazuhiro Professor, NIPS a1% % al\ a E

LE:27d na REFXBFMERHKIE KUBO, Yoshihiro Professor

ISA, Tadashi Professor, NIPS _‘-.l: u-l % ﬁ ;ﬁ a &

WA BN BEEIEMERHIB TATEYAMA, Michihiro Associate Professor
KAKIGI, Ryusuke Professor, NIPS q:{ﬁ ;’gl:gl_ B’J a

nno ﬁﬂ *Eﬁ&gmaﬁm%%ag NAKA]JO, Koichi Assistant Professor
KAWAGUCHL Yasuo Professor, NIPS KE C ELI, M eh met B atu b3 R E

AR E3A SFEIRMERHKIT KECELIL Mehmet Batu Postdoctoral Fellow
KUBO, Yoshihiro Professor, NIPS u-l t % =] $ # Wj ﬁ E % 1# 5“ m % E
'N’ﬁ ﬁ% iﬁﬁ §Eiﬁ % ?ﬁ ?51& YAMAMOTO, Izumi JSPS Postdoctoral Fellow
KOMATSU, Hidehiko Professor, NIPS

EfE b KR EHEMAR BT 5 F P iE IR A FE AR T

SADATO, Norihiro Professor, NIPS Division of Neurobiology and Bioinformatics

2k EF HRBEMERBE MR —#% E

TOMINAGA, Makoto Professor, NIPS IKENAKA, Kazuhiro Professor

MmE - RESEFMARBE K s By #

NABEKURA, Junichi Professor, NIPS SHIMIZU, Takeshi Assistant Professor

Om# &, RAEEEMERER e EF I

NAMBU, Atsushi Professor, NIPS INAMURA, Naoko Project Assistant Professor
BEg #BE BEFEFMARBR 6% i#E HMAEE

MINOKOSHI, Yasuhiko

Professor, NIPS

ISHINO, Yugo

L

Postdoctoral Fellow
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7T/ WREAEIERRZIERFT (FRATFRZEERPT) *

Division of Nano-Structure Physiology

HHE fE

MURATA, Kazuyoshi

ABIR (1)

Associate Professor

[ MR ERES

Department of Cell Physiology

ERRM A B

Division of Membrane Physiology

RHE IEf

FUKATA, Masaki

*HEH BF

FUKATA, Yuko

#wH KB

YOKOI, Norihiko

R BE-mB

OKU, Shinichiro

O
Professor
EHR
Associate Professor

FHERNH

Project Assistant Professor

NIPSUH—F7z0—
NIPS Research Fellow

w0 M RIS SE R ZLEDFT (B RARZEARFT)

Division of Neural Systematics

Bk kW

SETOU, Mitsutoshi

ERHR

Adjunct Professor

AR IERRZLECFT (RATFRZTEBFY) %

Division of Cell Signaling

EXx EF
TOMINAGA, Makoto

MR B

KOIZUMI, Amane

FEME {263

OKADA, Toshiaki

Kk EEBB
SUZUKI, Yoshiro
by
SAITO, Shigeru

ME  FBE

UCHIDA, Kunitoshi

hiE RRECF

KASHIO, Makiko

BHER) HHIE

NUMATA(SATO), Kaori

A -5
ZHOU, Yiming
&l R

TAKAYAMA, Yasunori

8 g

Professor

AHIER (1)

Associate Professor

HIEAEKR (7O I)

Project Associate Professor (Grant Project)

By #

Assistant Professor

FHEBH

Project Assistant Professor

By #

Assistant Professor

NIPSUH—F7z0—
NIPS Research Fellow

NIPSU¥—F71z0—
NIPS Research Fellow

A&

Postdoctoral Fellow

MA&

Postdoctoral Fellow

[ HERIERIAE SR

Department of Information Physiology

RERMEHRAA LM

Division of Sensory and Cognitive Information

MY RE

KOMATSU, Hidehiko

MHE BE—

GODA, Naokazu

wH o
YOKOI, Isao

EH ®A
SANADA, Takahisa

ZIl REF

YASUKAWA, Ryoko

W RS

TACHIBANA, Atsumichi

WEF

B '

Professor

By #

Assistant Professor

B #®

Assistant Professor

IR

Project Assistant Professor

NIPSUY—F7 10—
NIPS Research Fellow

MARE

Postdoctoral Fellow

mHE EHRF
NISHIO, Akiko
[iE Rl

OKAZAWA, Goki

#HR JFIVHEERM
Division of Neural Signaling
wiIl FE

FURUE, Hidemasa

W =EF

YAMAGATA, Yoko

3 o

SATAKE, Shin'Ichiro

/S 1y

UTA, Daisuke

FIZ LR F AR

HMAS

Postdoctoral Fellow

AR

Postdoctoral Fellow

HHR

Associate Professor

By #

Assistant Professor

By #

Assistant Professor

FHEBNH

Project Assistant Professor

Division of Developmental Neurophysiology

ELil:ES R

YOSHIMURA, Yumiko

# EE

MORI, Takuma

B #if

MIYASHITA, Toshio

alll EF

ISHIKAWA, Ayako

BE F4

NISHIO, Nana

.

Professor

B #

Assistant Professor

FHEBH

Project Assistant Professor

BARZ{IRESHFHIMAS
JSPS Postdoctoral Fellow
BARZMRESFINARE

JSPS Postdoctoral Fellow

Department of Integrative Physiology

[ HALEMES

R EB R F AR

Division of Sensori-Motor Integration

WA BN

KAKIGI, Ryusuke

¥ ==

INUL Koji

X FE
OKAMOTO, Hidehiko
=K HE
MIKI, Kensaku

2R Hikd

MOCHIZUKTI, Hideki

R i

TSURUHARA, Aki

RE BT

SAKAMOTO, Kiwako

hill &

NAKAGAWA, Kei

% EETF

HONDA, Yukiko

Mk BF
KOBAY ASHI, Megumi

£ AT LA

Division of System Neurophysiology

mE B

NAMBU, Atsushi

Mk {02
HATANAKA, Nobuhiko
B SF
TACHIBANA, Yoshihisa

L ES

CHIKEN, Satomi

B 8
Professor
HHIE
Associate Professor

FEARR (700171

Project Associate Professor (Grant Project)

By #

Assistant Professor

IR

Project Assistant Professor

HHEB® (701U h)

Project Assistant Professor (Grant Project)

#EBK (O

Project Assistant Professor (Grant Project)

NIPSUH¥—F7xz0—
NIPS Research Fellow

mMES

Postdoctoral Fellow

BAFHRESFRHIMES

JSPS Postdoctoral Fellow

B &
Professor
B
Assistant Professor
B #
Assistant Professor
B

Assistant Professor




k% #M=x

SANO, Hiromi

PRRE  KEE

KOKETSU, Daisuke

HEBE (7O )

Project Assistant Professor (Grant Project)

HEBZ (F7OV1IH)

Project Assistant Professor (Grant Project)

SRR H TP (B ARIARP)

Division of Computational Neuroscience

|| —=

AIHARA, Kazuyuki

EEHE ()

Adjunct Professor

[ PN LA, LR

Department of Cerebral Research

e 712 5% B2 4 B ZE 8B P

Division of Cerebral Structure

X B

SHIGEMOTO, Ryuichi

B =2

TABUCHI, Katsuhiko

BHE Ik

MATSUI Ko

K B #3632 [0 B 5 Aff 2 2B P

Division of Cerebral Circuitry

no  #=ig

KAWAGUCH]I, Yasuo

ZEH ¥z

KUBOTA, Yoshiyuki

XE &

OTSUKA, Takeshi

#E XBTF

MORISHIMA, Mieko

HEH e

UETA, Yoshifumi

B HmXF

HATANAKA, Yumiko

A HE

USHIMARU, Mika

DIRE IEFFR A AR

Division of Cerebral Integration

ERE b
SADATO, Norihiro
itH 5
KITADA, Ryo
FH =¥

HARADA, Tokiko

Nt B2

KOIKE, Takahiko

51 - PN

OKAZAKI, Shuntaro

WH 3
MAKITA, Kai
ER &=
SHIMADA, Koji

RFE BEXF
SHISHIDO, Emiko

BR A

SUGAWARA, Sho

B &G

Professor

B BGR

Professor

HEHER (R)

Associate Professor

8 '

Professor

HHR

Associate Professor

B #

Assistant Professor

By #

Assistant Professor

HMRE

Postdoctoral Fellow

MRS

Postdoctoral Fellow

HMA&

Postdoctoral Fellow

B '

Professor

By #

Assistant Professor

FHEBH

Project Assistant Professor

BHEBZ (FOV1IH)

Project Assistant Professor (Grant Project)

HMA&

Postdoctoral Fellow

HMA&

Postdoctoral Fellow

HMA&

Postdoctoral Fellow

BARZiREIFIMRAS
JSPS Postdoctoral Fellow

BAZMRESFHIMES

JSPS Postdoctoral Fellow

FEFIEFMESR

[ Department of Developmental Physiology

FOATT BN R EH B Z AR

Division of Behavioral Development

ME IE

ISA, Tadashi

i =5

NISHIMURA, Yukio

5H IE#

YOSHIDA, Masatoshi

M ER

OGAWA, Masaaki

#H R
SASADA, Syusaku
B FH
WATANABE, Hidenori

miE FEF

KATO, Rikako

TH B

KASAI, Masatoshi

B o®

Professor

AR

Associate Professor

By #

Assistant Professor

FHEBH

Project Assistant Professor

NIPSUY—F710—

NIPS Research Fellow

A&

Postdoctoral Fellow

A&

Postdoctoral Fellow

A&

Postdoctoral Fellow

ERERHER ERBMALM

Division of Homeostatic Development

P
Sﬁ B =
NABEKURA, Junichi
fBE &

INADA, Hiroyuki

B o®

Professor

FHERNH

Project Assistant Professor

S0E - AN R ERBMELRM

Division of Endocrinology and Metabolism

K BE
MINOKOSHI, Yasuhiko
A T3z
OKAMOTO, Shiki

B KA
TANG, Lijun

#HE %8

YOKOTA, Shigefumi

B =
Professor
B #

Assistant Professor

NIPSU%—F710—

NIPS Research Fellow

A&

Postdoctoral Fellow

RIBEICHAEFREMAIF (BEHMAEEBPT) x

Division of Adaptation Development

XH #E

YADA, Toshihiko

EEHE

Adjunct Professor

[ {ERIFRE - HERIERZE

Section of Individual Researches - Section of Special Researches

ERHIRY

Individual Researches

HE EBE

MURAKAMI, Masataka

XiE EA

OHASHI, Masato

£ EE

MOHRI, Tatsuma

BIR RiE

KASHIHARA, Yasuhiro

R

Special Researches

il [ERg

NAGAYAMA, Kuniaki

L

AR

Associate Professor

By #

Assistant Professor

B #

Assistant Professor

By #

Assistant Professor

IR

Project Professor




WEE

SCIENTIFIC STAFF

MmEEL 22—

Research Centers

[

178 - K& FRERE 42—

Center for Genetic Analysis of Behavior

e —# o 2—& (f#)
IKENAKA, Kazuhiro Director
BERFREHMERE

Section of Mammalian Transgenesis

T HE b3 0804

HIRABAY ASHI, Masumi Associate Professor

BiE BF T (7O )
TARUSAWA, Etsuko Project Assistant Professor (Grant Project)
RN E

Section of Metabolic Physiology

B B2 B 8BMH

MINOKOSHI, Yasuhiko Professor

Ak EEB Bh % (B

SUZUKI, Yoshiro

Assistant Professor

TR E (FRMAEEF) x

Section of Behavior Patterns

= fl BERHE
MIYAKAWA, Tsuyoshi Adjunct Professor
=i E= HEEBR

RfE R ERMARRE

Section of Hierarchical Brain Information

mEg F— H '@
NABEKURA, Junichi Professor

XK H— BEEHE
OHKI, Kenichi Adjunct Professor
NMA %% BRI
KAWATO, Mitsuo Adjunct Professor
fn Hia BEEHR
DOYA, Kenji Adjunct Professor
F3 E EERER
MORYI, Tkue Adjunct Professor
#wH & EEHE
YOKOI, Hiroshi Adjunct Professor
KB HE ERMEBR

OHNO, Nobuhiko

#H S RRINBIAFARE

Adjunct Associate Professor

Section of Social Behavioral Neuroscience

" ORE 86
KOMATSU, Hidehiko Professor

ERE  F5h O G ))
SADATO, Norihiro Professor

Eilg #2Xx EEHIT
0OZAKI, Norio Adjunct Professor
BH BE EEHE
SAKALI Kuniyoshi Adjunct Professor
RH B BEEHER

TOMODA, Akemi

Adjunct Professor

TAKAOQO, Keizo Project Associate Professor

MmENEEMEE (B RMEEF) x

Section of Visiting Collaborative Research Project

INE = EEBH

KODAIRA, Minori Adjunct Assistant Professor

[ ZRTHFEREIEHE LY 42— ]

Center for Multidisciplinary Brain Research

Rk IE tra—& ()

ISA, Tadashi Director

=H B HIEHR

YOSHIDA, Akira Project Professor

A HCH HEARR (FO00171)

MARUYAMA, Megumi

Project Associate Professor (Grant Project)

R # S R A A =E

Section of Brain Science Exploration and Training

tsh —#% B B
IKENAKA, Kazuhiro Professor

g B B 86
YAMAMORI, Tetsuo Professor

IR A ERHTR
KOBAYASHI, Kazuto Adjunct Professor
kB #% EERR
SAKURA, Osamu Adjunct Professor
=mH &F EEHR
TAKADA, Masahiko Adjunct Professor
fwHE EHi EEHIT
NISHIDA, Shin'ya Adjunct Professor
EH =# EERR
MIYATA, Takaki Adjunct Professor
2/ F# EEHE
MOCHIZUKI, Hideki Adjunct Professor
MR FF EEERR

KOBAYAKAWA, Reiko Adjunct Associate Professor

WE%

Supportive Center for Brain Research

[ it - ZiEE 42—

AR #3h tra—K (B
KUBO, Yoshihiro Director

M RETEERAFINE

Section of Brain Structure Information

HHE ME EHiR
MURATA, Kazuyoshi Associate Professor
By EE ME&
MIYAZAKI, Naoyuki Postdoctoral Fellow
AR RERIRAFINE

Section of Brain Function Information

ERE F5h H B/
SADATO, Norihiro Professor

EX @ EBB
TSUJIMOTO, Toru Associate Professor
ERFERMEE

Section of Multiphoton Neuroimaging

Mg F— B 86
NABEKURA, Junichi Professor

HE HiE RBE

MURAKOSHI, Hideji

L

Associate Professor




EFRWRE

Section of Electron Microscopy

ZH ¥z

KUBOTA, Yoshiyuki

HHE ME

MURATA, Kazuyoshi

DVAIWANYG 2 —FRE

Section of Viral Vector Development

R’k IE

ISA, Tadashi

Mg B

NAMBU, Atsushi

MR EBX

KOBAYASHI, Kenta

EREEFIVHME

Section of Primate Animal Models

R’k IE

ISA, Tadashi

R F

YAMANE, Itaru

ABIR ()

Associate Professor

AT ()

Associate Professor

B ® )

Professor

B & ()

Professor

AR

Associate Professor

B8 (6)

Professor

MARE

Postdoctoral Fellow

1

cA IS RADE e

Department of Biodesign Research

RE E-—

HIGASHIJIMA, Shin-ichi

AH BBEF
KIMURA, Yukiko
kg =

SATOU, Chie

EonEVBRFF R R R SR

AR

Associate Professor

HMAE

Postdoctoral Fellow

HMAE

Postdoctoral Fellow

Department of Bioorganization Research

(F/ MEEEIEMAI  HE)

[ BMERt 4 — ]

Center for Experimental Animals

E® B2
MINOKOSHI, Yasuhiko
¥ &

KIMURA, Tohru

' a2-& (#)

Director

¥ 26

Associate Professor

[ HERNEREEY 24— ]

Research Center For Computational Science

[ TERMLIE - R{EE X —

Center for Communication Networks

] AREL

IR =

Section of Communications and Public Liaison

WA BN

KAKIGI, Ryusuke

MR B

KOIZUMI, Amane

RIRERERE

B8 WH

Professor

AR

Associate Professor

Section of Evaluation and Collaboration

R’k IE

ISA, Tadashi

HE BB

MURAKAMI, Masataka

B ® )

Professor

ABIR ()

Associate Professor

EFEEFHEFREE (BERMAPI) x

Section of Physiology and Medicine Education

HH Fde

SHIBUYA, Masato

ERHR

Adjunct Professor

[ BWEBRI—T 1 2—&E ]

Division of Coordinator for Animal Experimentation

ki &

SATO, Hiroshi

HEHRR

Project Professor

5 =B R T

SCIENTIFIC STAFF

Technical Division

KR &

OKAWARA, Hiroshi

R T 1 9 B
mil g

ICHIKAWA, Osamu

B FEERAREKMNR

[ RLOFETEE

Section of Health and Safety Management

J fkig #%

SAZ1, Toshiyuki

EME #5h

SADATO, Norihiro

BEE  mistEmims

SCIENTIFIC STAFF

B8

Professor

Okazaki Research Facilities

WA k=X

YAMAMOTO, Tomomi
It RF
KOIKE, Takako

MR EMRREWNR
wa

YAMAGUCHI, Noboru

#E BEX

[ BSEANA AL I A e 24—

Okazaki Institute for Integrative Bioscience

miE B

FUKUTA, Naomi
] TAKAHASHI, Naoki

NAFt2 o THREBEE

Department of Biosensing Research

(FRRAEIEFREARFT  HHE)

ERERAARENR
& RE

MORI, Masahiro

L

I R

Section Chief

# R

Unit Chief

& B
Staff

% B8
Staff

& R
Unit Chief

& B

Staff

& B
Staff

Staff




Bk IEE
TAKAGI, Masahiro

AR Ex
1SHIHARA, Hiromi
HEEEMARBIME
e BT
TAKESHIMA, Yasuyuki
e ®E

SATO, Shigeki

Kh R B R R TR
R =B

ITO, Yoshikuni

HE B\=x

KAMIYA, Emi

FEL IR MARBEMF
Fll  #Hif

TOGAWA, Morio

EH AXTF

SAITO, Kumiko

5K XH

YOSHITOMO, Miki

MR IE

OHARA, Masahiro

B b REET A BB R
e B

MAEBASHI, Hlroshi

LIH T
YAMADA, Gen
TEHRALIE - FEERR
XxH &

NAGATA, Osamu

&4 {HhER

YOSHIMURA, Nobuaki

#HH Rk

MURATA, Yasuhisa

B RERIR IR
R BBX

ITO, Akimitsu

BRI =&

HIROE, Takeshi

ZEH X32F

KUBOTA, Mitsuko

178 - KBS FRETEAR
=8 =

SANBO, Makoto
BRI LB B ) 2 HE S i
FS =]

XED & BRFZEERFT
% denotes adjunct division/sections.

& B

Staff

% B

Staff

F £
Assistant Unit Chief
& B

Staff

# R

Unit Chief

% B

Staff

£ R

Unit Chief

F £
Assistant Unit Chief
& &

Staff

Assistant Head

# R

Unit Chief

% B

Staff

# R

Unit Chief

* £
Assistant Unit Chief
% B

Staff

% K

Unit Chief

*F =
Assistant Unit Chief
& B

Staff

& B

Staff

FR255F 4R (HIE)
As of 2013.4

*EN BIEHE NI A YA I 22— EDFEE

% denotes joint divisions.
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Emeritus Professors
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Research Departments
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Department of Molecular Physiology
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Department of Cell Physiology
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Department of Information Physiology
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Department of Integrative Physiology
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Department of Cerebral Research

REFIEBFHRAER

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

structure and bioactive molecules".

AR AL T HFBPY .
Division of Biophysics and Neurobiology
5T IS TR ABPY .

Division of Neurobiology and Bioinformatics

FIBEERREBI (ERBBF BB ) .

Division of Nano-Structure Physiology (Department of Bioorganization Research)
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hEZHEeeFEF IR EBP Division of Biophysics and Neurobiology
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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

L

study the functional significance of specific features of ion

channels and receptors in the brain function by making gene

manipulated mice and by studying their abnormalities in the
synaptic transmission and whole animal behavior. Specific
themes of research projects currently running are as follows.

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

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

(3) Analyses of dynamic aspects and structural background
of the assembly of KCNQI-KCNEI channel complex.

(4) Analyses of the voltage-dependent gating mechanisms
and the intra-molecular flow of the activation signal of
the ATP receptor channel P2Xe.

(5) Regulation mechanisms of the Kv4.2 channel gating by
accessory subunit KChIP4.

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

(7) Functional analyses of a novel photoreceptor protein in
the brain in mammals and birds.

(8) Activation mechanisms of TRPA1 channel.

(9) Analyses of molecular function of AMPA receptors of

protochordate.

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

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

*K. Nakajo,M. Ulbrich, Y. Kubo, E. Isacoff, E, Proc. Natl. Acad. Sci. U.S.A.107, 18862 (2010).
*B. Keceli, Y. Kubo, J. Physiol. 587, 5801 (2009).

K. Nagatomo, Y. Kubo,. Proc. Natl. Acad. Sci. U.S.A. 105, 17373 (2008).
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(A) The function of human KCNQ1 channel can be modulated by KCNE1 and KCNES,
while that of Ciona KCNQ1 cannot.

(B) Critical regions of human KCNQ1 channel for the functional modulation by KCNE1 (red
circle) and KCNE3 (blue circle). (Nakajo and Kubo, J. Gen. Physiol., 2011)
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Professor: KUBO, Yoshihiro, MD, PhD

|
L mRAYERSE, AESRFANELREET, ESEt,
AVTHIVZTRKEG Y TS5V ZAAR - RARY, RREERER
HZHEEMEN - BISEMRE, RRERBERAZEFE-
BERZRT, TRISFE12AVSHE. T 2FEES, #EEm?
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

' ofgeg I R

Associate Professor: TATEYAMA, Michihiro, PhD

| ERARESEME, AATRET EPEL. IEXREASE
F OKEDIAOYVETARZEIMRE, CRESTHREZRT, F

. M16F6AN SR, TN | FEE, £BY
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

SNFEERRR R ERFHRARNMA
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Assistant Professor: NAKAJO, Koichi, PhD

Y-
/M|

HRAFHEFZIE, RAAERET, B (Fi). #E7T
O0—, £EFHEMIFEDMAEEZRT EH17F48D5
R, B 3 FEES, EMMES

1997 Graduated from University of Tokyo, College of Arts and Sciences.

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

Specialty: Molecular Physiology, Biophysics

zzE KECELI, Mehmet Batu

Postdoctoral Fellow: KECELI, Mehmet Batu, MD, PhD

Hacettepe KFEFEZ, BMELREET, MHAELERE
Ri2E7, Bt (B, BAEMRESNAEASHIMEEZE
BT, T23F10AL SR, BN 2 FEEY, £ESR
1999 Graduated from Hacettepe University Faculty of Medicine (Turkey) ,

2001 Military Obligation, 2002 General Practitioner, Kocaeli Emniyet Hospital, 2003
Research Assistant, Hacettepe University Faculty of Medicine, 2004 Completed
the master course, Hacettepe University, 2009 Completed the doctoral course,
SOKENDAL. 2009 JSPS Postdoctoral Fellow, NIPS.

Specialty: Molecular Physiology, Biophysics

BAFMRERKIMEE A& R

JSPS Postdoctoral Fellow: YAMAMOTO, Izumi, PhD

University College London ZI2F 828 , University of Sydney
BLREET, Bt (EF), NIPSUY—F7z0—%&T,F
M2 5FARNSRM, BN 3 FEEF

2008 Graduated from University College London, Department of Pharmacology
(UK) . 2012 Completed the doctoral course in Pharmacy, University of Sydney
(Australia) .2012 NIPS Research Fellow, NIPS. 2013 JSPS Postdoctoral Fellow, NIPS.
Specialty: Molecular Pharmacology
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Development and function of glial cells, and glial diseases.
We have been clarifying the roles of glial cells in the
expression of brain function, and thereby the significance
of glial cells is now recognized widely. At present we
are trying to prove that glial cells are forming giant net
work, which we termed glial assembly, through which
glial cells are actively regulating brain function. Below is
the list of on-going projects.
1) Clarifying the mechanism underlying ATP/glutamate
release from astrocyte.
2) Analysis of brain morphology and behavioral changes
in astrocytic function-modified mice.
3) Clarifying the principle of axon selection for myelin
formation by oligodendrocytes.
4) Mechano modulation of oligodendrocyte during
development.
5) Roles of cystatin F and cathepsin C in the formation
of chronic demyelinated lesion.
6) Roles of proteoglycans during oligodendrocyte

development.

Function of glycans on glycoproteins expressed in the
nervous system.

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

1) Exploring the function of a novel N-glycan whose

expression level increases during brain development.
2) Clarifying the function of sulfate group on N-glycans
harbored on PO protein of peripheral nervous system.
3) Application of N-glycan profiling to the diagnosis of

neuropsychiatric diseases.

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

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

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

KIRAFEZHZE, BAFZRBFHERMEY, BREE, X
RAFEQEMEMBF BEEZRT TRA4FEI11ALS
EEAEE. F S FHEENS

1975 Graduated from Faculty of Science, Osaka University. 1980 Graduated from
the doctoral course at Osaka University, PhD. 1980 Instructor at Institute for
Protein Research, Osaka University. 1991 Associate Professor at Institute for Protein
Research, Osaka University. 1992 Professor, NIPS.

Specialty: Molecular Neurobiology
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Assistant Professor: SHIMIZU, Takeshi, PhD

KRAZERTEZHRENTFRZ, BAFRERTEHER
BLRBET, REMEAERKTE L£HBZHERMET,
BEEE, RAKRFREEFHELV2— COEUY—F7V
JIAL, EH (DBHARE, YV HR—IVEILAFRARN %
BTFER24FE4BD SR, B : 3 FEEREENSE

2000 Graduated from Graduate School of Engineering Science, Osaka University.
2003 Graduated from the doctoral course at The Graduate University for
Advanced Studies, School of Life Science, PhD. 2003 Postdoctoral Fellow, Institute
of Molecular Embryology and Genetics, Kumamoto University. 2008 Postdoctoral
Fellow, RIKEN CDB. 2010 Research Fellow, National University of Singapore,
MechanoBiology Institute. 2012 Assistant Professor, NIPS.

Specialty: Molecular Developmental Biolog
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Project Professor: INAMURA, Naoko, PhD

R T EMHEATHERIE, #RAZEARZHERMEL
RIEERC, KIRAFEZHRRHE L REICCRMUEIS(EES) .
FBRARE, ARKXZFE, EBHHICHRE, EBHHTEHRR
TRE. FR24ESHLVIRE, BIX : WEHRENS , #ERES

Graduated from Kyoto Institute of Technology, Department of Applied Biology.

Graduated from the master course in Kobe University, School of Science and
Technology. Graduated from the doctoral course in Osaka University, School of
Science, PhD. Postdoctoral Fellow, Niigata University, Osaka University and NIPS.
Specialty: Cellular neurobiology,Developmental neurobiology
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Postdoctoral Fellow: ISHINO, Yugo, PhD

ERBRFETZNE, BAAZREIFARHEZRT, #5
MRAAFRAZESRZMERMEY, BFEEL, FM23F
10A&YIRE, FX : S FHEENF

2006 Graduated from Faculty of Science and Technology, Keio University. 2008
Graduated from the master course at Keio University, Graduate School of Science
and Technology. 2011 Graduated from the doctoral course at SOKENDAI, PhD. 2011
Postdoctoral Fellow, NIPS.

Specialty: Molecular Neurobiology
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Division of Nano-Structure Physiology
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Department of Bioorganization Research, Okazaki Institute for Integrative Bioscience
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Structural analysis of non-stained biological specimens
by phase-contrast cryo-electron tomography

Development and application of phase-contrast electron
cryomicroscopy: Different kinds of phase observation

schemes have been developed including the novel

optical principle for the reconstruction of complex 1. 500KV {EBAARENEY 57— B R EMEEE NS
Fig.1 Development of 500kV phase-contrast ectron cryotomography microscope

wave-functions. They are expected to enhance the
contrast of biological samples, which have inherently
very poor contrast in conventional electron microscopy.
Applications are:
i) direct visualization of protein molecules or
cytoskeltons in the in vivo state of cells and tissues,

ii) structural and functional analyses of membrane

proteins and viruses with the aid of single particle

analysis, F2. e ORBIBLLNITUFT7— S DEEDI T BFEMEHE (A) S48
EBFIEMEE (B)

Fig.2 Conventional electron cryomicroscope image (A) and phase-contrast
electron cryomicroscope image (B) of non-stained and ice-embedded
bacteriophages

iii) light-electron hybrid microscopy to visualize intact

neurons at a high resolution.

*R. H. Rochat et al., J. Virol. 85, 1871 (2011).
*K. Murata et al., Structure 18, 903 (2010).
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Associate Professor: MURATA, Kazuyoshi, PhD

| RERZEMEERHE, BAKERENBERERERMEL
! RIZET, BL (BF)., WFEREE M) EFHAERM=T
UH—F7I R8>0, EBFMERMBF, () EHERNHHE
BRRAARAZRE, YUY Fi1—tyVINKRUT—FHAIVTA AN, NAS—ERK
FAVANZVZ—EREFTER 2 1F1 2BH SR,
Y EFHEMHEY, EFRBEENE
1991 Graduated from Hiroshima University, Faculty of Applied Biological Sciences.
1994 Senior 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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Department of Cell Physiology
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Department of Cell Physiology is composed of four
divisions, Division of Membrane Physiology, Correlative
Physiology, Neural Systematics, and Cell Signaling.
Divisions of Neural Systematics and Cell Signaling are
adjunct and joint divisions, respectively. To clarify roles
of channels, transporters, receptors, biosensor channels
(TRPs), enzymes and their protein complexes in
physiological functions, researches are being done mainly
at the levels ranging from the molecule, cell, and tissue
to organ. In addition, researches are being conducted to
elucidate the pathological mechanisms associated with
their dysfunction. Furthermore, studies on regulatory
mechanisms for processing visual information in retina
and sleep/wakefulness are being done.

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

human body in an integrative manner.
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Division of Cell Signaling (Department of Biosensing Research)
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Identification and characterization of protein complexes
that regulate excitatory synaptic transmission

Molecular mechanism for dynamic protein palmitoylation

Our research interest is to find out the mechanisms
of synaptic plasticity and neurological diseases such
as epilepsy, especially focusing on the dynamics and
functional regulation of the major synaptic protein such
as AMPA-type glutamate receptor. Synaptic proteins
including receptors, ion channels, and adhesion molecules
form complexes with scaffolding proteins and signaling
proteins to carry out their functions. Using our state-
of-the-art biochemical techniques, we purify synaptic
protein complexes from brain tissues to identify novel
candidate proteins for diseases. We also focus on protein
palmitoylation, a posttranslational lipid modification.
This modification dynamically regulates the synaptic
membrane localization of proteins upon neuronal activity.
We have recently discovered a family of palmitoylating
enzymes. By studying the molecular mechanism
underlying the dynamic localization of synaptic proteins
through palmitoylation and identifying novel synaptic
complexes, we clarify the regulatory mechanism of
synaptic transmission.

*N. Yokoi, M. Fukata, Y. Fukata, Int. Rev. Cell Mol. Biol. 297, 1 (2012).
*Y. Fukata et al., Proc. Natl. Acad. Sci. USA 107, 3799 (2010).

*Y. Fukata, M. Fukata, Nat. Rev. Neurosci. 11, 161 (2010).
*J. Noritake, et al., J. Cell Biol. 186, 147 (2009).
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Figure.1. Synaptic proteins usually form protein complexes with scafolding proteins and
signaling proteins, thereby pursuing their physiological functions. Taking advantage of our
unigue biochemical approaches, we have identified various physiological protein complexes.
Examples include PSD-95- and LGI1-containing protein complexes. LGI1 is a neuronal
secreted protein whose mutations were reported in patients with an inherited form of human
epilepsy. Loss of LGI1 causes lethal epilepsy in mice and neuronal expression of LGI1
transgene completely rescues the epileptic phenotype, indicating that epilepsy in LGI1
KO mice is a “monogenic” disorder (A) . The loss of LGI1 also reduces AMPA receptor-
mediated synaptic transmission. We purified the LGI1-containing protein complexes from
mouse brain, and found that secreted protein LGI1 functions as a ligand for ADAM22 and
ADAM23 (B, C) . Interestingly loss of LGI1, ADAM22, or ADAM23 in mice show similar
epileptic seizures (i.e. phenocopy) , suggesting that the complex plays an essential role in
finely-tuned synaptic transmission. Thus, we are trying to clarify the major protein-protein
networks and the various physiological functions such as synaptic transmission.
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Figure.2. Protein palmitoylation is a reversible lipid modification which is dynamically
regulated by extracellular signals, and regulates homeostasis and plasticity precisely. We
have recently identified 23 kinds of DHHC palmitoylating enzymes and found that these
DHHC families can be divided into subfamilies. We have also reported a lot of enzyme-
substrate pairs. We have discovered a substrate for DHHC1/10 subfamily and confirmed
enzymatic function of DHHC1/10 subfamily through gemome-wide screening for palmitoyl
substrate-enzyme pairs. Currently we are investigating the physiological function of the
substrate-enzyme pair (A) . Palmitoylation is regulated by extracellular signals. When
synaptic activity is inhibited, a palmitoylating enzyme, DHHC2, translocates to postsynaptic
density and promotes PSD-95 palmitoylation, thereby increases the surface expresion of
synaptic AMPA receptors (B) .

HERBERARR EEREHEITM

31




32

HE FHE IER

Professor: FUKATA, Masaki, MD, PhD
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1994 Graduated from Kobe University School of Medicine. 2000 Completed the
doctoral course in Medical Sciences, Hiroshima University. 2000 JSPS Research
Fellow. 2001 Assistant Professor, Nagoya University. 2003 JSPS Postdoctoral Fellow

for Research Abroad, University of California at San Francisco. 2005 Section Chief,
National Center for Geriatrics and Gerontology. 2007 Professor, NIPS.
Specialty: Neuroscience, Biochemistry, Cell Biology
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Associate Professor: FUKATA, Yuko, MD, PhD
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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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Project Assistant Professor: YOKOI, Norihiko, PhD
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2003 Graduated from Faculty of Science, Nagoya University. 2009 Completed
the doctoral course in Graduate School of Science, Nagoya University. 2009
Postdoctoral Fellow, NIPS. 2010 JSPS Postdoctoral Fellow, NIPS. 2013 Project
Assistant Professor, NIPS.
Specialty: Neuroscience, Biochemistry, Bioinorganic Chemistry, Protein
Crystallography
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NIPS Research Fellow: OKU, Shinichiro, PhD

University of California, Davis, Bachelor of Science in
Environmental Toxicology, San Diego State University,
Master of Science in Chemistry and Biochemistry, A& A%
AR EMNFRHELRIZET. B1 (BF) ., FM23F1080 51,
I RIESUE, E(F SERT EREnF
Bachelor of Science in Environmental Toxicology, University of California, Davis in
2004. Master of Science in Chemistry and Biochemistry, San Diego State University
in 2008. Doctor of Philosophy, Graduate School for Advanced Studies (SOKENDAI)
in 2011. NIPS research fellow since October 2011.
Specialty: Environmental Toxicology, Biochemistry, Neuroscience, Cell Biology
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Imaging mass spectrometric analysis of molecular
machineries underlying neuronal cell polarity

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

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

*H. J. Yang, et al., Axonal gradient of arachidwonic acid-containing phosphatidylcholine and its

dependence on actin dynamics. J. Biol. Chem. 287, 5290 (2012).

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

*kY. Konishi, M. Setou, Tubulin tyrosination navigates the kinesin-1 motor domain to axons. Nat.
Neurosci. 12, 55 (2009).
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Fig.1. lon distribution images and intensity graphs of major PC species. In each image, the
left side contains the cell body mass, and the right side corresponds to the distal axon. The
relative intensity is presented in color, with high and low intensity corresponding to white
and black in the color bar. The data shows the gradual increase in AA-PC intensity along
the axon. (Yang et al., J. Biol. Chem., 2012)
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Fig.2. (A-E) Distribution of Tyr and dTyr tubulin in hippocampal neurons. (F) Representative
quantifications of the immunoreactivity of Tyr (green) and dTyr (red) tubulin measured in
an axon (left) and a dendrite (right) . The level of detyrosinated tubulin is increased in the
axon. (Konishi and Setou, Nat. Neurosci., 2009)
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Adjunct Professor: SETOU, Mitsutoshi, MD, PhD
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1994 Graduated from Tokyo University School of Medicine. 2001 Tokyo University,
Graduate School of Medicine Ph.D. 2002 Japan Science and Technology
Corporation, PRESTO project researcher. 2003 Associate Professor (tenured) ,
National Institute for Physiological Sciences. 2007 Adjunct Professor, Division
of Neural 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 Photon Research Center, Department of Systems Molecular
Anatomy.

Specialty: Neuroscience, Cell Biology
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Division of Cell Signaling
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Department of Biosensing Research, Okazaki Institute for Integrative Bioscience
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Molecular mechanisms of thermosensation and nociception
We mainly investigate molecular mechanisms of
thermosensation and nociception by focusing on so called
‘thermosensitive TRP channels’. Among the huge TRP ion
channel superfamily proteins, there are nine thermosensitive
TRP channels in mammals (TRPV1, TRPV2, TRPV3,
TRPV4, TRPM2, TRPM4, TRPM5, TRPMS8, TRPA1)

whose temperature thresholds for activation range from

HEBEMARRMEEERRAM

cold to hot. Because temperatures below 15°C and over 43
°C are known to cause pain sensation in our body, some
of the thermosensitive TRP channels whose temperature
thresholds are in the range (TRPV1, TRPV2, TRPA1)
can be viewed as nociceptive receptors. Indeed, TRPV1
and TRPA1 are activated by various nociceptive stimuli
including chemical compounds causing pain sensation.
Some of the thermosensitive TRP channels are expressed
in the organs or cells which are normally not exposed to
the dynamic temperature changes. We found that they
contribute to the various cell functions under the body
temperature conditions in the normal to febrile range. In
addition, thermosensitive TRP channels expressed in the skin
were found to detect the ambient temperature and transmit
the temperature information to sensory neurons with ATP.

Molecular and cell biological, biochemical, developmental
and electrophysiological techniques are utilized to clarify the
molecular mechanisms of thermosensation and nociception.
In order to understand functions of thermosensitive TRP
channels in vivo, we are also doing behavioral analyses
using mice lacking the thermosensitive TRP channels. In
the evolutionary process, organisms are thought to have
adapted to the changes in ambient temperature by changing
the expression and functions of the thermosensitive TRP
channels. Accordingly, we are cloning the thermosensitive
TRP channels from various species, which would help us to

understand the mechanisms of thermosensation.

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

Specialty: Cellular and Molecular Physiology
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Associate Professor: KOIZUMI, Amane, MD, PhD
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1997 Graduated from Keio University School of Medicine. Assistant Professor
in Department of Physiology, Keio University School of Medicine. 2002 PhD in
Neurophysiology, Keio University. 2002-2007 Research Associate, in Howard
Hughes Medical Institute, Harvard Medical School, and Massachusetts General
Hospital. 2007 Associate Professor, NIPS.

Specialty: Vision research, Neurophysiology
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Project Associate Professor (Grant Project):
OKADA, Toshiaki, PhD
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1988 Graduated from Okayama University, Faculty of Science. 1993 Completed
the doctoral course in Natural Science and Technology, Okayama University. 1996

post-doc in AIST. 2000 post-doc in State University of New York at Stony Brook.
2002 Research scientist in RIKEN. 2009 Project Associate Professor, NIPS.
Specialty: Developmental Biology, Developmental Neuroscience
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Assistant Professor: SUZUKI, Yoshiro, PhD
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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 Biology, Nephrology
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1997 Graduated from Hirosaki University, Faculty of Sciences. 1999 Graduated
from Tokyo Metropolitan University, Graduate School of Sciences. 2004
Graduated from Tokyo Metropolitan University, Graduate School of Sciences.
2004-2005 Postdoctoral Fellow, Faculty of Agriculture, lwate University. 2005-
2009 Postdoctoral Fellow, 21st Century COE Program, Iwate University. 2009
Postdoctoral Fellow, Okazaki Institute for Integrative Bioscience. 2010 Project
Assistant Professor, NIPS (Okazaki Institute for Integrative Bioscience) .
Specialty: Evolutionary Physiology, Molecular Evolution
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2003 Graduated from Nagoya City University, Faculty of Pharmacy. 2005
Graduated from Graduate School of Pharmaceutical Sciences, Nagoya City
University. 2005-2007 Pharmaceutical Research Center, NIPRO Corporation. 2010
Graduated from the Graduate University for Advanced Studies, School of Life
Science. 2010 Postdoctoral Fellow, Okazaki Institute for Integrative Bioscience.
2011 Project Assistant Professor, Okazaki Institute for Integrative Bioscience. 2012
Assistant Professor, NIPS (Okazaki Institute for Integrative Bioscience) .

Specialty: Cellular and Molecular Physiology
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2000 Graduated from Hiroshima University, School of Medicine. 2002 Graduated
from Hiroshima University, Graduate School of Medicine. 2002-2008 Research
Center, Taisho Pharmaceutical Co.,Ltd. 2011 Graduated from the Graduate
University of Advanced Studies, School of Life Science. 2011 JSPS Postdoctoral
Fellow, National Institute for Physiological Sciences. 2012 NIPS Research Fellow,
NIPS (Okazaki Institute for Integrative Bioscience) .

Specialty: Cellular and Molecular Physiology

NIPS U —F7x0O— BHIER) HIHE

NIPS Research Fellow: NUMATA(SATO), Kaori, PhD
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2006 Graduated from Tokyo Gakugei University, Faculty of Education. 2011
Graduated from the Graduate University of Advanced Studies, School of Life
Science. 2011 NIPS Research Fellow.
Specialty: Cell Physiology
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2007 Graduated from Shenyang Pharmaceutical University, School of Pharmacy.
2012 Graduated from the Graduate University of Advanced Studies, School of
Life Science. 2012 Postdoctoral Fellow, NIPS (Okazaki Institute for Integrative

Bioscience) .
Specialty: Cellular and Molecular Physiology
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Postdoctoral Fellow: TAKAYAMA, Yasunori, PhD
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2008 Graduated from Kumamoto Health Science University, Department of Life
Science. 2013 Graduated from the Graduate University of Advanced Studies,
School of Life Science. 2013 Postdoctoral Fellow, NIPS (Okazaki Institute for
Integrative Bioscience) .

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

information processing of the brain.
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RIS ERMZFEEBPY Division of Sensory and Cognitive Information
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Neural mechanisms of visual perception and cognition

The main purpose of this division is to study the
neural mechanisms of visual perception and cognition.
The human visual system is a complicated parallel and
distributed system where several neural structures play
different roles, but are still able to generate a unified and
integrated percept of the outer world. This system also
has sophisticated mechanisms that enable reconstruction
of three-dimensional structures from two-dimensional
retinal images. To understand the neural substrates of
these abilities in our visual system, we are recording
neuronal activities from the visual cortical areas of
monkeys. We are analyzing the stimulus selectivity of
neurons to determine the representation of various kinds
of visual features, such as color, gloss, texture and shape.
We are also using functional magnetic resonance imaging
(fMRI) in awake monkeys and humans to study brain
activities evoked by visual stimuli and to analyze how
various cortical areas encode stimulus information. In
addition, to explore the ways in which various visual
features contribute to visual perception, psychophysical
experiments are conducted in this laboratory.

1. Nishio A, Goda N, Komatsu H (2012) Neural selectivity and representation of gloss in the

monkey inferior temporal cortex. J Neurosci, 32: 10780-10793.

2. Okazawa G, Goda N, Komatsu H (2012) Selective responses to surface gloss in the
macaque visual cortex revealed by fMRI. Neurolmage, 63: 1321-1333.
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Neuron activities selective for gloss of objects (Reference 1) .

(A) Activities of an example of gloss-selective neurons recorded from the
inferior temporal (IT) cortex of the monkey to 9 visual stimuli indicated
by rasters and peri-stimulus-time histograms. This neuron strongly
responded to glossy objects with sharp highlights (top row) , but did not
respond either to glossy objects with blurred highlights (middle row) nor
to matte objects (bottom row) . (B) Results of multi-dimensional-scaling
(MDS) analysis of the activities of 57 gloss selective neurons recorded
from IT cortex. A variety of gloss is systematically represented by the
activities of the population of gloss-selective neurons.
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Professor: KOMATSU, Hidehiko, PhD
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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.
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Specialty: Neurophysiology
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Assistant Professor: GODA, Naokazu, PhD
FI L OEYEY, HREER

1998 Completed the doctoral course in Kyoto University. 1998-2003 ATR. 2003
Assistant Professor, NIPS.

Specialty: Visual Psychophysics, Neurophysiology
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Assistant Professor: YOKOI, Isao, PhD
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1998 Graduated from Fujita Health University of Health Science. 2003-2007
Graduate University for Advanced Studies. 2007-2010 Research Fellow, NIPS.
2010 Assistant Professor, Wakayama Medical University. 2011 Project Assistant
Professor, 2012 Assistant Professor, NIPS.
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Project Assistant Professor: SANADA, Takahisa, PhD

Specialty: Neurophysiology
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MARELRIHREET, KIRKFAZERER TEHERE
THREREET, L (I%). AAE FEHHAES, KE
University of Rochester R E%E CEM 2 5F4ADSHRE. FN : HEEES
2006 Completed the doctoral course in Osaka University. 2007-2013 Post-
doctoral research associate in University of Rochester. 2013 Project Assistant
Professor, NIPS.
Specialty: Neurophysiology
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NIPS Research Fellow: YASUKAWA, Ryoko, PhD
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2008 Completed the doctoral course in Kyoto Institute of Technology. 2008-2011
WIZTEC Co.Ltd. 2011 NIPS Research Fellow, NIPS.

Specialty: Dyeing Science
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Postdoctoral Fellow: TACHIBANA, Atsumichi, PhD
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2002 Completed the doctoral course in The Graduate University for Advanced
Studies. 2002-2003 NIPS. 2003-2005 University of Alberta. 2005-2008 Kanagawa
Dental College. 2008-2010 National Institute of Radiological Sciences. 2010-2011
Long Island University. 2011 Post-doctoral Fellow, NIPS.
Specialty: Neurophysiology
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2012 Completed the doctoral course in Graduate University for Advanced Studies.
Specialty: Neurophysiology
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2013 Completed the doctoral course in Graduate University for Advanced Studies.
Specialty: Neurophysiology
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Electrophysiological analysis of mechanisms underlying
the neural information processing in a local network

B ORI (X

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 a local
network. 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 is currently ongoing projects.

(1) In vivo patch-clamp recording analysis of spinal

synaptic responses elicited by optogenetic activation
of locus coeruleus neurons (Fig. 1A, left)

(2) Electrophysiological and morphological analyses of

40 | HEEHRR WES S ILHEEM

L

nociceptive and itching neurotransmission'

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

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

(5) Role of protein phosphorylation in synaptic
plasticity, learning and memory: production and
analysis of genetically engineered mice on Ca*/
calmodulin-dependent protein kinase II (CaMKII)*
(Fig. 10)

(6) Mechanisms underlying diseases of the nervous

system

*1. D. Sugiyama et al., J. Physiol. 590, 2225 (2012) .

*2.D. Utaetal., Eur. J. Neurosci. 31, 1960 (2010) .

*3. S. Satake, T. Inoue, K. Imoto, J. Physiol. 590, 5653 (2012) .
*4.Y. Yamagata et al., J. Neurosci. 29, 7607 (2009) .
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Fig.1. Multilevel studies of mechanisms underlying the information
processing in a neural network: from molecules to a whole animal.




g ml BE

Associate Professor: FURUE, Hidemasa, PhD

| N TERFAFRIERTHRAHETRRET, BRIHE
T. EEERAFSF WNAZEZHERRBGTF, BEZERT,
2009F2BH SIRM. B HIEEES

Graduated from Kyushu Institute of Technology Graduate School of Computer
Science and System Engineering. Research Associate, Saga Medical School.
Research Associate and Assistant Professor, Kyushu University Graduate School of
Medical Sciences. 2009 Associate Professor, NIPS.

Specialty: Neurophysiology
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Graduated from Kyoto University Graduate School of Medicine. Research
Associate, Kyoto University Faculty of Medicine. Postdoctoral Fellow, The
Rockefeller University. 1991 Assistant Professor, NIPS.

Specialty: Biochemistry, Neurochemistry
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Graduated from Nagoya University Graduate School of Science. Postdoctoral
Fellow of Mitsubishi Kagaku Institute of Life Sciences, Research Fellow of CREST
(JST) .2002 Assistant Professor, NIPS.

Specialty: Neurophysiology
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Graduated from Kyushu University Graduate School of Medical Sciences. 2010
Research Fellow, NIPS. 2010 Project Assistant Professor, NIPS.

Specialty: Neurophysiology
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To elucidate the mechanisms underlying information
processing and the experience-dependent regulation of
that processing in sensory cortex, we are studying the
relationship between the property of neural circuits and
visual function using rat and mouse visual cortex. To
this end, we are performing an analysis of functional
neural circuits with a combination of laser scanning
photostimulation and whole-cell recording methods in
brain slice preparations, recordings of visual responses
using multi-channel electrodes or calcium imaging
with 2-photon microscopy in anesthetized animals, and

morphological analysis using modern virus tracers.
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The mechanisms that establish fine-scale networks in visual
cortex and elucidation of the functional role of the network

We previously demonstrated that excitatory connections
from layer 4 to layer 2/3 and within layer 2/3 form fine-
scale assemblies of selectively interconnected neurons
in visual cortex. We recently found that normal visual
experience during early development is necessary to
establish the cell assemblies. To elucidate the role of the
fine-scale circuit in visual information processing, we are
currently recording visual responses from visual cortex
lacking those cell assemblies. We are also examining the
molecular mechanisms involved in the establishment of

cell assemblies using genetically modified mice.

The activity-dependent refinement of visual
responsiveness and neuronal circuits

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

the sensory system is disrupted.
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Analyses of photostimulation-evoked excitatory postsynaptic currents (EPSCs) simultaneously recorded
from a pair of layer 2/3 pyramidal neurons that were synaptically connected. For each of the two cells,
reconstructions of the locations of photostimulation sites (coloured squares) relative to the locations
of the laminar borders and cell bodies of the recorded pyramidal neurons (triangles) are shown. The
colour of each square indicates the sum of amplitudes of EPSCs that were observed in response to
photostimulation at that site.
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1989 Graduated from Osaka Prefecture University. 1995 Completed the doctoral
course, Osaka University, Faculty of Medicine. 1995 Postdoctral Fellow, Osaka
Bioscience Institute. 1997 Assistant Professor, Nagoya University. 2006 Associate
Professor, Nagoya University. 2009 Professor, NIPS.
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Graduated from Faculty of Science, Kyoto University. Completed the doctoral
course in Science, Kyoto University. Postdoctoral fellow, Primate Research Institute,
Kyoto University. Research associate, Salk Institute for Biological Studies. Assistant
Professor, NIPS.
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Completede the dotoral course in Nara institute of science and technology.
Research scientist in Riken BSI, then UC Berkeley. Joined NIPS Oct 2012.
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2008 Completed the doctoral course in Osaka University. 2008 Research

Fellow, JSPS. 2009 NIPS Research Fellow, NIPS.

Specialty: Neurophysiology

BAFMRERKIMEE B A

JSPS Postdoctoral Fellow: NISHIO, Nana, PhD

LEEBARFE, AAFREFHAELRE R T, 81 (B
F) . EEPHAREEET, TR 2 5F4BNSRH.

B S FEREmF

Graduated from Nagoya University Graduate School of Science. Postdoctoral
Fellow, NIPS.

Specialty: Molecular Neurobiology

EHERARR R DA RN

43




44

RaEERRR

Department of Integrative Physiology
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Department of Integrative Physiology
has two Laboratories, Division of Sensori-
Motor Integration (Chair: Ryusuke Kakigi)

and Division of System Neurophysiology

(Chair: Atsushi Nambu). Although there
are many departments named Integrative
Physiology in Japan at present, Department of
Integrative Physiology at NIPS was founded
as the first one in Japan. Division of Sensori-
Motor Integration is investigating human
brain functions using various methods of
neuroimaging such as electroencephalography,
magnetoencephalography, functional magnetic
resonance imaging, near-infrared spectroscopy
and transcranial magnetic stimulation. Division
of System Neurophysiology is investigating
brain functions using animals, mainly monkeys.
In particular, they focus on the function of
the basal ganglia and cerebral cortex and
their connectivity, and aim at clarifying
pathophysiology and finding therapeutic methods

of various diseases in humans by animal studies.

B3 E R A H R A 4
Division of Sensori-Motor Integration
G RT LR 4
Division of System Neurophysiology
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Division of Computational Neuroscience
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(2)

Non-invasive measurement of human brain functions

We investigate human brain functions non-invasively

mainly using magnetoencephalography (MEG) and

electroencephalography (EEG) , but recently we
have also used functional magnetic resonance imaging

(fMRI) , transcranial magnetic stimulation (TMS) and

near infrared spectroscopy (NIRS) . Integrative studies

using various methods are necessary to understand the
advantages and disadvantages of each method.

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

(2) Even-related brain responses: Using various

psychophysical tasks or paradigms, we are

investigating cognitive processing of the brain

(higher brain functions) . In particular, our interest

is focused on the underlying mechanisms of face

perception, inhibition processing using Go-NoGo

paradigm, and masking phenomenon using repetitive

stimuli, and brain response to mismatch stimulation.

(3)

Application of brain research to society (Social
brain) : Recently we focused on the development of
brain function in infants and children. EEG and
NIRS are useful in this study, since these methods
can be applied to infants and children who can not

hold their heads still for a long time.

* H. Mochizuki, et al., J Neurophysiol. 102, 2657 (2009)
* K. Inui, R. Kakigi, J Neurol Neurosurg Psychiatry 83, 551 (2012)
AR, IWOEX, BEEHE T3, RRAZHRES (2013)

[X1. ELEKTA-Neuromag 1%
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Figure 1 306-channel helmet-shaped
MEG recording system
(ELEKTA-Neuromag, Finland)

B2, FrlRARL, BRRIMICSBFEHFEER
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RIER ER CH5F%ET Y (Mochizuki et al. J
Neurophysiol, 2009 V&%),

Figure 2 Newly developed stimulating
electrodes inducing itch feeling (upper
figure) . MEG (yellow and blue circle)
and fMRI (red regions) following itch
stimulation indicate that secondary
somatosensory cortex (SIl), insula and
precuneus in bilateral hemisphere are
commonly activated by both methods (lower
figure) .
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doctoral course in Life Science, the Graduate University of Advanced Studies.
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2004 Completed the doctoral course in Tohoku University Graduate School
of Medicine. 2004-2007 Postdoctral Fellow, National Center of Neurology and
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Mental Health (Visiting Researcher, NIPS) . 2009-2011 Research Fellow, Alexander
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1999 Graduated from Osaka University, Faculty of Human Sciences. 2001
Completed the master course in Graduate School of Human Sciences, Osaka
University. 2006 Completed the doctoral course in Interdisciplinary Graduate
School of Science and Engineering, Tokyo Institute of Technology. 2001-2003
Researcher, The Institute for Science of Labour. 2006-2007 Researcher, Tokyo
Institute of Technology. 2007-2008 Postdoctoral Fellow, Chuo University. 2008-
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Mechanism of voluntary movements

Pathophysiology of movement disorders

Living animals, including human beings, obtain many
pieces of information from the external and internal
environments, integrate them to make a decision for
appropriate behavioral activity, and finally take action
based on self-intension. The brain areas, such as the
cerebral cortex, basal ganglia and cerebellum, play
a major role in the voluntary movements. On the
other hand, malfunctions of these structures result in

movement disorders, such as Parkinson’ s disease. The

major goal of our research project is to elucidate the

mechanisms underlying higher motor functions and the

pathophysiology of movement disorders. To explore such
intricate brain functions, we employ a wide range of
neurophysiological and neuroanatomical techniques.

The current topics under study are as follows:

1) Elucidation of information flows through the neuronal
networks by electrophysiological and anatomical
methods;

2) Understanding the mechanism how the brain controls
voluntary movements by electrophysiological
recordings of neuronal activity from animals
performing motor tasks, combined with local injection
of neuronal blockers or optogenetics;

3) Elucidation of the pathophysiology of movement
disorders by recording neuronal activity from animal
models;

4) Understanding the pathophysiology of movement
disorders by analyzing neuronal activity recorded in

human patients during stereotactic neurosurgery.

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

* Y. Tachibana, H. lwamuro, H. Kita, M. Takada, A. Nambu, Eur. J. Neurosci. 34, 1470 (2011) .
* K.I. Inoue et al, PLoS ONE 7 (6) , 39149 (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) .
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EEBIC, GPi AN T3IERIRECERTT 3L Lo TRIRERL QB EN RSN /2,
Neuronal activity of the internal segment of the globus pallidus (GPi) in response to
local electrical stimulation was examined in normal awake monkeys to elucidate the
mechanism of deep brain stimulation targeting GPi (GPi-DBS) . The results suggest that
GPi-DBS induces GABAergic inhibition and disrupts information flow through the GPi.
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master course in Graduate School of Biological Science, Nara Institute of Science
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Mathematical modeling and analysis of neural
dynamics and brain functions

Development of innovative analysis methods of
physiological data

The goal of the Division of Computational Neuroscience
is to clarify roles of nonlinear dynamics in neural systems
for realization of brain functions. In particular, we are
elucidating how rich phenomena in nonlinear dynamical
systems, e.g., bistability, entrainment, chaos, and
transitive dynamics, are involved in various higher brain
functions such as memory and attention. On the basis of
recent findings of physiology, we have mathematically
modeled neural networks by considering properties of
dynamic synapses with short-term plasticity (Fig. 1) .
Our proposed model indicates that the plasticity in the
synaptic transmission efficacy changes the effective
network structure and roles in information representation
in the brain, and the model reproduces neural activities
observed in the monkey prefrontal cortex” . Detailed
properties of the network with dynamic synapses are
investigated on the basis of statistical physics and

23)

bifurcation theory® . Further, we have investigated

influences of cholinergic presynaptic modulation on

Division of Computational Neuroscience

1(4)

attractor retrieval”, and explored dynamical properties

of neural networks by estimating model parameters from

physiological data © .

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

% 2.'Y. Katori, Y. Igarashi, M. Okada, K. Aihara, J. Phys. Soc.Jon. 81, 114007 (2012) .

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

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

* 5. Y. Katori, E.J. Lang, M. Onizuka, M. Kawato, K. Aihara, Int. J. Bifurcation and Chaos 20,
583 (2010) .
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Fig.1 Cortical neural networks can change its effective network structure
due to short-term synaptic plasticity and switch its roles in representation
and processing of information. Analysis of dynamical properties on the model
neural network suggests that the switching of information representation is
caused by the qualitative changes of attractor structure, namely bifurcations.
The propsed model can also reproduces the physiologically observed
representational switching in the prefrontal cortex [1].
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The department of cerebral research consists
of three divisions, division of cerebral structure,

division of cerebral circuitry, and division of

cerebral integration. In the division of cerebral
structure, we examine localization and function
of glutamate receptors and ion channels in the
regulation of neurotransmission, mechanism
of long-term memory formation, and left-right
asymmetry of the brain. In the division of
cerebral circuitry, we examine the structural
and functional analysis of the internal circuits
of the cerebral cortex by electrophysiological,
immunohistochemical and morphological
techniques to establish the fundamental basis for
modeling of the cortical circuitry. The division
of cerebral integration promotes experimental
research on humans, particularly in the areas of
cognition, memory, thinking, behavior, emotions,
and other brain functions by applying noninvasive
imaging techniques such as functional MRI. This
department works on these various projects by
combining morphological, electrophysiological,

imaging, and noninvasive measurement techniques.

RS AR H RS 2P .
Division of Cerebral Structure
K e #ehiE ] BR SR T BB T 53
Division of Cerebral Circuitry
LIRS R s

Division of Cerebral Integration
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Localization and function of receptors and ion channels

Left-right asymmetry of hippocampal synapses

The transmission of information in the brain is
controlled and regulated by various functional molecules,
including receptors, channels and transporters located
on the plasma membrane of neuronal and glial cells. The
main purpose of this division is to reveal the functional
roles of these molecules in the synaptic transmission,
neuronal circuits, systematic organization of the brain
and animal behaviors, by analyzing their localization,
movements, and functions using morphological, electro-
physiological, and molecular biological techniques. Special
attentions are being made to combine these different
techniques efficiently and elucidate the integrated brain
functions.

The main projects are as follows.

Ultrastructural analysis of the localization of glutamate
receptors, especially in spatial relation to the synapses,
and colocalization of these receptors with various channel
molecules regulated by receptor activation. Visualization
of these functional molecules in the plastic changes, or

pathological conditions, using in vivo model systems. For

example, we have recently found colocalization of various
subunits of glutamate (Fig.l) receptors using a newly
developed SDS-digested freeze-fracture replica labeling
method. This method is highly sensitive and useful for
quantification of number and density of receptor and
channel molecules. Recently, we are also working on left-
right asymmetry of hippocampal synapses to clarify its

physiological significance and mechanism of its formation.

% 1 Tanaka J, Matsuzaki M, Tarusawa E, Momiyama A, Molnar E, Kasai H and Shigemoto R.
Number and density of AMPA receptors in single synapses in immature cerebellum.

J Neurosci, 25, 799-807, 2005.

* 2 Shinohara Y, Hirase H, Watanabe M, Itakura M, Takahashi M, Shigemoto R,
Left-right asymmetry of the hippocampal synapses with differential subunit allocation
of glutamate receptors, Proc. Natl. Aca. Sci. USA, 105:19498-503, 2008.

* 3 Indriati DW, Kamasawa N, Matsui K, Meredith AL, Watanabe M, Shigemoto R. Quantitative
localization of Cav2.1 (P/Q-type) voltage-dependent calcium channels in Purkinje cells:
somatodendritic gradient and distinct somatic co-clustering with calcium-activated potassium
channels. J Neurosci., 33: 3668-3678, 2013.
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Fig.1. Co-localization of
AMPA-type (5nm gold
particles) and GIuRd2 (10nm
gold particles) glutamate
receptors in the cerebellum
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Fig.2 Left-right asymmetry of hippocampal synapses
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1995 Graduated from University of Tsukuba School of Medicine. 1999 Completed
the doctoral course at Osaka University Medical School. 1999 Postdoctoral
Fellow at Howard Hughes Medical Institute, 2007 Instructor at University of Texas
Southwestern Medical Center, 2008 Research Associate at Stanford University
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1996 Graduated from University of Tokyo, Department of Psychology. 2001
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Postdoctoral Fellow at Oregon Health & Science University. 2006 Assistant
Professor, NIPS. 2013 Joint appointment at Tohoku University Graduate School of
Medicine as Associate Professor.

Specialty: Neurophysiology
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Characterizing the neuronal organization and synaptic
structure of the neocortex

Mapping the micro- and macro-circuitry of the
neocortex

The neocortex is composed of many functionally-
differentiated areas to support the complex activities.
To understand the cortical function, the knowledge of
the internal structure of a functional unit is necessary,
but not well elucidated yet. Although several types
of neurons are involved in the cortical function, the
way of information processing in each type and the
connection rules among them have not been well
understood. The aim of our research is to reveal the
structural and functional microcircuits of the cerebral
cortex. Physiological characterization of cortical neurons,
functional local unit structures, and connectional paths
among the subtypes are being investigated by various
techniques. In parallel with functional classification
of GABAergic cells and pyramidal cells projecting to
the other areas, especially to the basal ganglia, we are

investigating the synaptic transmission properties of each

class and their synaptic connections quantitatively in
the cortex, leadig to establish the fundamental basis for

modeling of the cortical circuitry

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

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

at transition from Down to Up states in VA/VM and reticular nucleus cells.
(Ushimaru et al., 2012)
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Professor: KAWAGUCHI, Yasuo, MD, PhD
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—d ROV 7 PRRA, FLl—S—EET, FR11E]
A 5iRE. T : #HERE
Graduated from the University of Tokyo, Faculty of Medicine. Research Associate,
NIPS. Completed the doctoral course at the University of Tokyo. Research Fellow,
University of Tennessee. Research fellow and Laboratory head, RIKEN. 1999
Professor, NIPS.
Specialty: Neuroscience
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Associate Professor: KUBOTA, Yoshiyuki, PhD
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HRE, 7xY—AEMRE, BIIENKERF TVUTrv
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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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Assistant Professor: OTSUKA, Takeshi, PhD
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RIRET, KIRAFAFRTFARBHELRIZE Y, ITFBL,
Duke KRFHIREZE TR 16F 6 AL ST,
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Graduated from Osaka University, Faculty of Engineering Science. Graduated from
the master course at Osaka University, Graduate School of Engineering Science.
Graduated from the doctoral course at the Osaka University, Graduate School of
Engineering. Research Associate, Duke University Medical Center. 2004 Assistant
Professor, NIPS.

Specialty: Neuroscience
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Assistant Professor: MORISHIMA, Mieko, PhD

REERAPEDRZRE, KEAFAZREFRAREHE
TREET, RAEMBAZRAZESHFARRRBLRIZE
7, BFRL, MREZEETERI8F12ANSHM,

TN wERE

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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Postdoctoral Fellow : UETA, Yoshifumi, PhD

R T EMERZHEFHES FERE, BREBRR RN
KEBRKRFZNAF YA T ARARFMELRIZIET, REBAFEK
FHREFMERHELHREETY, EFXEL. TR20FE4AD5
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Graduated from Kyoto Institute of Technology, Faculty of Polymer Science and
Technology. Completed the master course at Nara Institute of Science and
Technology, Graduate School of Biological Sciences. Completed the doctoral
course at Kyoto University, Graduate School of Medicine. 2008 NIPS Research
Fellow, NIPS.

Specialty: Neuroscience
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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: USHIMARU, Mika, PhD

BAMRAZRAZEGRZHRRMEY, B BF)., T
22FABNDSRE, BN ERE

Graduated from The Graduate University for Advanced
Studies School of Life Sciences. 2009 Postdoctoral Fellow, NIPS.

Specialty: Neuroscience
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Studies on Plasticity of Higher Function in Human
Brain Using Neuroimaging Techniques

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

considered when appropriate.

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

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

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

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

#* N. Sadato, T. Okada, M. Honda, Y. Yonekura, Neuroimage 16, 389 (2002) .
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Figure 1. Activation in a sighted (upper row) and blind subject (bottom row) during tactile
discrimination tasks similar to reading Braille. The primary and association visual cortices of
the blind are activated bilaterally (bottom row) whereas no such activation in the sighted.
Only pixels with significant increase in cerebral blood flow during the task were superimposed
on surface-rendered high resolution MRI. This is an example of cross-modal plasticity of
human brain due to early visual deafferentation and/or long-term training of Braille reading.
Depicted by functional MRI using high Tesla (3T) machine.
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Figure 2. Brain areas commonly activated by social and monetary rewards. Why are we
nice to others? One answer provided by social psychologists is because it pays off. A social
psychological theory stated that we do something nice to others for a good reputation or
social approval just like we work for salary. Although this theory assumed that social reward
of a good reputation has the same reward value as money, it was unknown whether it recruits
the same reward circuitry as money in human brain. In this study, we found neural evidence
that perceiving one’s good reputation formed by others activated the striatum, the brain’s
reward system, in a similar manner to monetary reward. Considering a pivotal role played by a
good reputation in social interactions, this study provides an important first step toward neural
explanation for our everyday social behaviors.
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Professor: SADATO, Norihiro, MD, PhD

RBAFEFME, BAFRET EFFL. RKENHES
HRE, BHENAERIXIVF—EFMRERL2—#6, B
BEREZTER1E1RN SR, EX | EREIR, MERE
1983 Graduated from Kyoto University School of Medicine. 1994 Completed the
doctoral course in Medical Sciences, Kyoto University. 1993-95 Visiting Research
Fellow, NINDS, NIH. 1995 Lecturer, Fukui Medical University. 1998 Associate
Professor, Fukui Medical University. 1999 Professor, NIPS.

Specialty: Functional neuroimaging, Neuroscience
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Assistant Professor: KITADA, Ryo, PhD
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B REREESE, OEWER

2000 Graduated from Faculty of Human Studies, Kyoto University. 2005 Completed

the doctoral course in Graduate School of Human and Environmental Studies,

Kyoto University. 2005 Postdoctoral Fellow, Queen's University. 2007 JSPS

Postdoctoral Fellow for Research Abroad & Research Associate, Queen's University

2008 Assistant Professor, NIPS.

Specialty: Cognitive Brain Science, Psychophysics
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Project Assistant Professor: HARADA, Tokiko, PhD
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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
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Project Assistant Professor (Grant Project) :
KOIKE, Takahiko, PhD
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2000 Graduated from College of Engineering Systems, University of Tsukuba. 2006
Completed the doctoral course, Graduate School of Informatics, Kyoto University.
2006 Expert Researcher, Kobe Advanced ICT Research Center, National Institute

of Information and Communications Technology. 2011 Postdoctoral Fellow, NIPS.
Specialty: EEG-fMRI recording, Neural network modeling
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Postdoctoral Fellow: OKAZAKI, Shuntaro, PhD
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2001 Graduated from Keio University, Faculty of Science and Technology. 2007

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

Specialty: Neurophysiology, Psychophysiology, Acoustics
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Postdoctoral Fellow: MAKITA, Kai, PhD
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2001 Graduated from Department of English language and literature, Tsuru

University. 2008 Completed the master's course, Graduate School of Education
(English education) , Osaka Kyoiku University. 2012 completed the doctoral
course, School of Life Science, The Graduate University for Advanced Studies. 2012
Postdoctoral Fellow, NIPS.

Specialty: Functional neuroimaging, Neuroscience, Second language
acquisition
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Postdoctoral Fellow: SHIMADA, Koji, PhD
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2008 Graduated from Faculty of Letters, Chuo University. 2010 Completed the
master's course, Graduated from Graduate School of Letters, Hokkaido University.
2013 Completed the doctoral course, School of Life Science, The Graduate
University for Advanced Studies. 2013 Postdoctoral Fellow, NIPS.

Specialty: Cognitive Psychology, Cognitive Brain Science
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JSPS Postdoctoral Fellow: SHISHIDO, Emiko, PhD
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Graduated from the University of Tokyo Graduate School of Science. 1995 JSPS
Research Fellow and Postdoctoral Fellow in National Institute of Basic Biology.
1999 Research Scientist in State University of New York at Stony Brook. 2011 JSPS
Postdoctoral Fellow in NIPS.
Specialty: Behavioral Intervention, Neurobiology, Child development
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JSPS Postdoctoral Fellow: SUGAWARA, Sho, PhD
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T RAMEERE, £BOEE, 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.

Specialty: Cognitive Neuroscience,Psychophysiology,Clinical Psychology
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Department of Developmental Physiology
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Department of Developmental Physiology was
founded in 2003 with 3 full-staff divisions and 1 adjunct
division, for the purpose of clarifying the physiological
mechanism of mental and physical development of human
beings. One of the divisions was transferred from the
previous Higher Brain Function Project, Department

of Integrative Physiology, headed by Prof. Tadashi Isa.
This division (Division of Behavioral Development)
studies the development and post-injury recovery of the
neural systems controlling the eye and hand movements.
Recently, the laboratory works also on development
of brain machine interfaces as a neuroprosthetics for
subjects after brain/spinal cord injury. In the Division
of Homeostatic Development, Prof. Junichi Nabekura
studies the development of synapses in the central
nervous system and remodeling of neural circuits after
the brain injury, especially focusing on the roles of
glial cells, by using electrophysiological techniques and
imaging with multi-photon microscopes. In the Division
of Reproductive/Endocrine Development, Prof. Yasuhiko
Minokoshi is Conducting the researches on neural control
of metabolism, especially focused on the function of the
hypothalamus, to obtain better understanding of the
molecular mechanisms of pathophysiology of obesity and
diabetis mellitus. Division of Adaptation Development,
an adjunct division, had been chaired by Prof. Toshihiko
Yada of Jichi Medical University, whose is a specialist on
the energy and glucose homeostasis, since 2009.
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Division of Adaptation Development
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RAITENREEIFEEBPY 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 which typically developed
in primates, are supposed to be controlled by the
corticospinal tract (CST) , which directly connects with
spinal motor neurons. However, such direct pathway
mediates just a small portion of cortical commands.
The CST issues collaterals at many different levels
on their way and indirectly controls the motoneuronal
activity. The function of such “indirect pathways” is
still unclear, but recently we clarified that the indirect
pathway mediated by the propriospinal neurons (PNs)
is responsible for functional recovery of dexterous
finger movements after the injury to the CST in
macaque monkeys. Moreover, we recently developed
a new technique of pathway-selective and reversible

transmission block with viral vectors and succeed in

REEBEFHMRR RNTHRERBHARITMA

showing the normal function of PNs in the control of
finger dexterity. In this relation, 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 movements of their own
hands and arms.

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

scanning microscope in vivo.

* Kinoshita et al. (2012) Nature, 487: 235-238
* Yoshida et al. (2012) Curr Biol, 22: 1429-1434.
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Fig. Pathway-selective and reversible transmission blockade with double infection of viral
vectors. A. Injection of HiRet-TRE-eTeNT.GFP into the ventral horn of C6-Th1 spinal segments
and subsequent injection of AAV2-CMV-rtTAV16 into the intermediate zone of the C3-C5
segments. B. During the administration of doxycycline (Dox) , 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
Go6teborg University. 1989 Research Associate in University of Tokyo. 1993 Lecturer
in Gunma University, School of Medicine. 1996 Professor, NIPS.

Specialty: Neurophysiology
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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

B HH OIER

Assistant Professor: YOSHIDA, Masatoshi, PhD

\ RAEAFEFEE, RRAFAZREZREZIELREPR,

@ : E¥EL, RERMMRREEROXRKTOI Y MRS, B
- FIRREGFRIHEE) R IE AT R TER15FE6 A0 SRME.

FI RAAERE, sy

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 and Neurophysiology

Bz I ER
Project Assistant Professor: OGAWA, Masaaki,
MD, PhD

FILKFEFEZE, REAFAFREFHRRMET, ERBL,
KRNAF AT ARRFAIEREBE, KEX) -V K
F, IYF1—wyVIRKFRARVZRT, FM25F3AD5HRM,

FY SFEEENE, RMAERE

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

NIPS UH—F7rto— #H BEE

NIPS Research Fellow: SASADA, Syusaku, PhD

IEXREARFRR—VRERFEZE , AAZAR—VEREZH
R BLAHRRET, RRFPEARFAF R EaFREET
REHETY, 2MiiE L. EEFHRABHIHENBAREEE
BTFER23FE1 08N SRE, BN EEEY

2005 Graduated from Juntendo University, Faculty of Health and Sports Science.
2007 Completed the master course in Juntendo University, Faculty of Health and
Sports Science. 2011, completed the doctoral course in Tokyo Gakugei University,
Faculty of education. 2011 Postdoctoral Fellow, NIPS.

Specialty: Neurophysiology

mrg Bl FH

. Postdoctoral Fellow: WATANABE, Hidenori, PhD

) RRERAFEFNE_MEFNE BRAFIERAEN
BLRE BAFRBIREET, ITEBL. EIKFEM
ERFAARE, BAZIRERFHMES, F)IKFFHH
R OCE BhF, BIAZMEZHARFIFRIREZR TEM 2 0FH SR,

B HERE, £ERBHRIATLIZE

1997 Graduated from Tokyo Univ. of Science, Dept. of Physics. 2002 Completed
the doctoral course in The Univ. of Tokyo, S. of Engineering. Research Fellow,
Tamagawa Univ. 2003 JSPS Research Fellow. 2005 Research Fellow, Tamagawa
Univ. Postdoctoral Fellow, NIPS.

Specialty: Neuroscience, Information Systems Engineering

ke g FUEF

Postdoctoral Fellow: KATO, Rikako, PhD

KMAFEZRE, RRAZEFRMRREY, EFEL
3 LIFHER EEBMRA, 75X College de France B
DTN e B RITRREIR R EET, T2 2F 48K YRR.
B MRS

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

mee %H a8

Postdoctoral Fellow: KASAT, Masatoshi, PhD

/ HAKFEFHEZ, BAZREBAREHER BLREHH
‘ RET, REAFAFREFARBEMEGRY, EF L,
’ FRL23FAADSIRE, BN iR EES

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

REEBFWMRR RANTHRERBHARTMA

59




60

1

S EEEEEREEIBIZEEBF Division of Homeostatic Development

EFRA A=V TRV ERERS SUREICH T EME
EBIRRBRARE T 7 I &5 hlEHEE DO AZER

FERICH T IMBEHEREERDARAIYF T
FEFE IR S S MR T - AL B TES) - RS - SRR
DIHEREDZAL DT RELT, MR DRI FERI A D
Fons, ZOMRREIFEOEEETEE, 4l HEOR TR
fedakebis, BRENLDHZERHIHR 26252 L7H
IELTVS, Fhahm B b HEEL TV 5 206 1 e SR -
LB - e R BISR v, B8
AMCAT ERR BRI LB - F8AT - ATEDZAL LR ] i
Pt & [A] CAE TR TR 35,
AR, FEMLLOMIEZE - BT v=r 2D KK
KEOEMBERIT, Wi - BHRISERPR MY - T—brD
JERE - [EEEDOLA LRI T2, BRSBTSl
RO - 277 #liE SO Rl 6 L 0B A4
AR FREHOT, MERIRIEE L0 7l L5+
FAFSROEI DO TR 2INATVA,
K- FEERCHOTIE, GABA/ 2V AE#) MR O £ 4
FIv 7 LHREZALHRESY, (EH) T2 EEH K ECEMT S,
GABA/ 7> > DA R M I EAN D FEEAL v 7%,
s - FREMEE TS SNALEYE B RS GABA »67Yy
IANZAVFDAHZXLDFE N2, ZOMEENREFIZOV
T, BREHZNFE - TS A2V B RE R TR E =Y
Z, FLPQRYMIEB—4 FA A= Z Hiffize v THET 2
2TV3,
BRI 2RI TECTH S,
1, Imr) 7Oy F 7 AERLEE Y F7ADME,
2, FEMC BB TILLEYF T A,
3, 1@MEFIEET IMAZI51T BRI BB B D[] s P i &
7 A4 ML B,
4, WEERPER (Fr73) IR E 15
> F 7 AP EHERE AT [ A 2
5, thEEINE N7 e — i oy F (K-Cl SL 540 1k) ORéRg
FEHLLZD BN LB FEA~ DR EE,

6, MHIMAREWE L ZE LA FIv 7 2D,

Remodeling of Neuronal Circuits in Development and
Recovery, and Glial Strategy with in vivo Imaging

Developmental Switching of Inhibitory Circuits

Widespread remodeling of neuronal circuits takes place
in development and recovery after brain damage. We
succeeded in visualizing the generation and elimination

of synapses in living animals with a multiphoton

REEBEFWMRR EFEEHERERBARBMA

microscopy. In a combination with an advanced imaging,
electrophysiology and gene manipulation, we focus on
glial contribution to the remodeling of neuronal circuits,
underlying mechanisms of long range-change in brain
function.

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

single molecule-imaging.

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

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

8%

=077 f

IIOJUT\ LB F T RER 2K F IR EEMERICES in vivo ERER, 4% 10 HE
DYIARBMEEBEBFICHNT, 37077 () v#hdR (7)) OVFTZE7T—h
LB (A) (CEHRICHERL, EANYT IV LA T D—EREREE

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

NANKZEZEZ, EFEL, RIEAZEZTEF, AKX
FEPERGHIER, NNAFEFHERBEIEZRT, FH15
FNALSRNE. B HiEEEY, REEES
1981 Graduated from Kyushu University, School of Medicine. 1987 Completed the
doctoral course in Medical Sciences, Kyushu University. 1987 Research Fellow,
Washington University. 1991 Assistant Professor, Department of Neurophysiology,
School of Medicine, Tohoku University. 1993 Associate Professor, Department of
Physiology, School of Medicine, Akita University. 1995 Associate Professor, Kyushu
University, Graduate School of Medical Sciences. 2003 Professor, NIPS.
Specialty: Neuroscience

HEH WH &

Project Assistant Professor: INADA, Hiroyuki, PhD

TFERFEFHR, REMRAFRAFELREET, B
Bt, SBFHEPIEEHARELERT, FH25F1ALY
HH B MiEERR

2005 Graduated from Chiba University, Faculty of Science. 2010 Completed the
doctoral course in Physiological Sciences, The Graduate University for Advanced
Studies [SOKENDAI]. 2013 Project Assistant Professor, NIPS.

Specialty: Neuroscience
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408 - A PR FEERIEMZEEBPY Division of Endocrinology and Metabolism

BRTEICH T D IR — KBRS
AMPKIZ X5 CHERENER ERRE & DRYE
EbIRCOET 2B AR, NI LGN BREEDZE ks
NS L n 6 RN NIBERE# TE 5120 —EfREDET 21
R TID, INCRATAZY A (HE MR R LLTH
LT3, EDDURIR T, tAFRZ2OFHI R THEH
MR, NOMWSR, RERELVIEDZEMHXELT, A
DA AR O RFHEFF D 7= DB AR A L GG B 2 B
TaEsEATOS, RIFEEIITE, SAARKXADHTY,
Fro, BEITHE ANV —HEEEL OB DT AT —
NIUASEHL, IR TEAERDOZANE — NS LT
EDQLLHTIEHZEATOE»EHO»ICTELIN, ZOBEEE
AL HERIROFRIELE b2 2RI T2 L2HIEL TV
%, TR IR LI T 0@ THS,
(1) FBEEATHILHE - BRRAHN RS THUR T S O T A
(2) v7Fy, 774K DHINEND 7 AR,
(3) AMPK DR E1E L RE L DB,
(4) ¥ - IRECHBENTEDHBZE.
Molecular mechanism of the hypothalamic regulation
of whole body energy metabolism
Physiological and pathophysiological roles of AMPK in
whole body metabolism
The animal body has an integrated-regulatory system
for “homeostasis” that maintains a normal, constant-
internal state by responding to changes in both the
external and internal environments. Within the central
nervous system, the hypothalamus is a crucial center
that regulates the homeostatic activities by integrating
autonomic nervous system, endocrine system and
immune function. This division is intensively investigating
the role of hypothalamus in body energy balance in
mammals. These studies are now important for better
understanding the molecular mechanisms behind
pathophysiology of obesity and diabetes mellitus. The
main subjects of our current research are as follows:
(1) Molecular mechanism of the hypothalamic regulation
of food 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.

REEBEFHRR LT - ADBRFEERBEHRRAM

(4) Development of novel assay 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 in press, 2013.

Nutritional signals

Hypothalamus
(AMP kinase)

Sympathetic
nerve

(Utilization of glucose & lipids)

/ 9 Skeletal muscle
(AMP kinase 1)

[t

1. L7 FUAIRRK FEBEEIEERD AMP ¥7—t (AMPK) #tERHICRET§32E
ICESTERIRIVE—RBEERETT 5, LT F L, BIREHOL T FZ A4 Ob-Rb
ENUTEENIC, TOCIRR TR RENTL CEENICEIREFD AMPK
ZiE ML, IRRRBEER LA (RET D, FALTF L, fRR T 58 AMPK jE 4% (240
HT DL TERIFIERES [FHEIT. AMPK EMICHT 32 DL0HERE
BEREEAIL, LT FACLBIRIE— K RE(ERIC LB THB,

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.

Hypothalamus PVH = => BAT
Leptin

Glucose uptake in
peripheral tissues

—p —p Heart
Muscle

POMC neuron

2. LT FACLBIRER FEBEN LAY V- ERER

LT FNs, BERTHEARZ (VWMH) —2—0>% AL TER# (ARC) POMC
Za M EEMEAL TS, ZORER, VMH RUZEER (PVH) —2—OACRIRT 54
Z/VFL2RE (MCR) DiEMEEH5, VMH O MCR (38t igifE#% (BAT),
D, BRFOTIV—XBAHE(RET D, ZhICHHLT, PVH O MCR (& BAT
DT IVIA—ZBAHERIREAEET D,

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

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

BEAFEFNE, BEAFPAZREZFMEMELBRKT,
: /i EFELT, AAFEFIMENF, #60, BI#ER, /\—/\—FKZE
. EFER Lecturer 22 CFRL1 5811 AD SR,

By AL - R
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

g IUBERFEMEFRZE BAFRREFHERELRRET,

) - BEFEL, BAZMRESFIMEE, RRMEBREFLE
i AMEFEHRBMRS LR TER16FE4BHD SRR

T HiERES, BREREDFE

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

NPS UH—F 70— B BE

3 NIPS Research Fellow: TANG, Lijun, PhD

: = NVEVERKFERER  RAZEREZRBHE LTHH.
G NNKPESTERSEMEEL LCRE. JUNAZASZRE
A - FRREEFERELREZMR. HAMRRERAFEHE
FREREERFERELRER T, BE R, FR24F48LYRM.
B REF, X - Ao BT
2001 Graduated from Harbin Medical University. 2001 Assistant Professor in School
of Basic Medical Sciences, Harbin Medical University. 2002 Visiting Scholar in
Faculty of Medical Sciences, Kyushu University. 2005 Withdrew from the doctoral
course in Department of Pathological Medicine, Graduate School of Medical
Sciences, Kyushu University. 2012 Completed the doctoral course in The Graduate
University for Advanced Studies (SOKENDAI) . 2012 NIPS Research Fellow, NIPS.
Specialty: Immunology, Endocrinology and metabolism
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Postdoctoral Fellow: YOKOTA, Shigefumi, PhD

RBRAERETIZMENTEREZ, IRAZREFAERER
FERELRZET, MR AFRAZBLRZET, BF
&, T 25 F 4 BRVIRE,

B A8 - AgiE

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.

Specialty: Endocrinology and metabolism
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Division of Adaptation Development

12 R) 53 ibeRER
BRAH

AP D 1) LB VYL DFEEBL - S,
AN ANEBZ v aA—2GFEF, GLP-1 B FAL A 43I O
H=ALR, 2) WRPEZ VY ARF LB ) 47 MR HELZ
LB2RIBE IR DAL, 3) AR AR EIE K 7
Fv (Kv) 12dB422) oA Ei O iR,
BAPE 1) SR TR AFERE, TP ISR
Do A X EFEEA~OMER ORI, 2) BAEOHHYRX
LR Z 3513 B 5 5 K% Nesfatin-1 O EIOMEIA, 3) B - i
BRI LA - R - M.

Regulation of insulin release

Regulation of feeding

Regulation of insulin release: 1) Elucidating regulation
of ghrelin expressions and release in pancreas and
stomach, and mechanisms by which ghrelin inhibits
glucose-induced and GLP-1-potentiated insulin release.
2) Establishing the basis for treating type 2 diabetes
by promoting insulin release with ghrelin blockade.
3) Elucidating the role of Kv channels of islet f-cells in
regulation of insulin release.

Regulation of feeding: 1) Elucidating feeding-regulating
neural pathway in the hypothalamus, particularly that
from the Ist order center Arcuate nucleus to the
integrative center Paraventricular nucleus (PVN). 2)
Elucidating the role of the PVN nesfatin-1 in circadian
feeding rhythm. 3) Interplay of brain and peripheral
organs in regulation of feeding, metabolism and blood

pressure.

* Dezaki K, Boldbataar D, Sone H, Dyachok O, Tengholm A, Gylfe E, Kurashina T, Yoshida M, Kakei
M, Yada T. Diabetes 60 (9) : 2315-2324, 2011.
* Damdindorj B, Dezaki K, Kurashina T, Sone H, Rita R, Kakei M, Yada T. FEBS Lett 586
(16) : 2555-2562, 2012.
* Sedbazar U, Maejima Y, Nakata M, Yada T. Biochm Biophys Res Commun 2013 (in press) .
s Maejima Y, lwasaki Y, Yamahara Y, Kodaira M, Sedbazar U, Yada T. Aging (Albany NY) 3
(12) : 1169-1177, 2011.
* Gantulga D, Maejima Y, Nakata M, Yada T. Biochem Biophys Res Commun 420
(4) :811-815, 2012.

o
T
HF
|
b3
g
&
AN
N
A
Sk
fa
st
3
aop

EREMRAFT (FEAERIMF)

Insulin secretion

Glucose Gl

p-cell GHS-R
GLP-1 antagonists

1. JULASBICIA TREEMIaNS D lESh TA—NIU / INGTUARRICKY), T
WA—ZFREHLV GLP-1 FHRA AU 2 MEIFIFHL TS, TLUAEREE
(KA RU 43k A IEANL 2 BUNEFRIR DFEAELERALE T3,

Fig.1. Endogenous ghrelin in islets inhibits and its blockade promotes
glucose-induced and GLP-1-potentiated insulin secretion.

[light EEICHN light |

PVN Nesfatin-1
expression pattern

Time

X2, 2% (PVN) Nesfatin-1 #3/¥\2— 3 —HOEBER /N 2—HRICEA5 T
%, PVN Nesfatin-1 DR FERITEN IHIZN TV ZEREIFIHAICEL (A), PVN
nesfatin-1 BB RTENGEARRBIERT (B)o

Fig.2. Nesfatin-1 expression in PVN contributes to formation of daily
feeding rhythm. In early light phase, expression of nesfatin-1 in PVN rises
in syncrony with supression of feeding (A) . The pattern of nesfatin-1
expression and that of feeding are inversely corellated (B) .

w8 KHE &E

Adjunct Professor: YADA, Toshihiko, PhD

197 5BEARFTEEELE, 198 3FHAFAERER
HAZREHELERIRET. 1983-1987RREMNENAFZES
BERBFEHEERF, 1986-19871—RIVAFEE
FERELIPH Postdoc. 1987-200 0B REAFEBFE—HEHMHEE, 1996
-2000MIBELHFEMAREELERZHRFMMERNRIMARIPIZEBHE.
2000-Professor, EAERAFERFHEERSERFIPIEE. 2009- BAH
FHRREE LRI MEREEE BRI ARRZTEHE.

B AR5 BRE, PIRERR - (BIERET, AR - ¥ERE - SILEOPIRME

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

Ih3 UE, HHRRPN %58 8 LRKA A R B 3 2 R R % L
B A MG B il 2 TS B 2tk 3 2 B rlidnsg, B R
POI5, FERBMIILER S e an, 20IARIIHGHIC
sz, M Eoi, MEERERRYH, HiEREkOKE
SEHEELD, FIBAR IR MR S M BAL 7208, SRR
NS BRI ERE A ALY, KT WD 60% Ll kDt
W TAILRR L@, BUE, AN A BB OB R L
DK EEDERE) R BAGH2 B 720, BEFRIR 2@ T 5508
Ry AE R, BIRROMLE LM L2GEBHO
B, SRS BB T B 24 M A BRI L0 e R
T3,

Morpho-physiological basis of paracellular transport in
exocrine organs.

Exocrine secretion is performed via transcellular
and paracellular routes in addition to exocytosis. The
former transport includes membrane transports across
basolateral membrane and luminal membrane. The latter
is characterized by the transport beyond tight junction.
Murakami et al estimated the size of paracellular
route @ , and that the transcellular fluid secretion is

dominant within initial 30 sec of stimulation, and that the

paracellular fluid transport is more than 60% of whole
secretion during sustained stimulation, using isolated
perfused salivary gland @ . This group is now going on
confocal microscopic observation of paracellular transport
of fluorescent dye and electron microscopic observation
of cytoskelton underlying tight junction, to clarify the
opening mechanism of tight junction and to estimate

possible driving force of paracellular fluid secretion.

*( J Physiol 537: 899-906,2001.
#(@ Eur J Morphol 40: 241-246, 2002.

g HLE BE

Associate Professor: MURAKAMI, Masataka, MD, PhD

RBFIIERAER, EFEL, KREBKFHF £EBF
HAERPBNBIRZ R CER 1 5F4BH SRMB, T2 3FEmER
BREADMBENFICEITZI—F U RBOBELZEIDIL, TR
19FSVERERAZEEHE, FR2AFA2IVTHVTIVREEEHER., TR
25F EFESARERSERRMEICSITSEFRAEERE.,

B SFEEY, BROBEEEIRIVF 4G, SHlfagx

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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{EIBIMAZE Individual Researches

ATV T4y DEBEEEEAD =X L

RN T, IO - A Lo TAVA A HIOWE
R PITONTOS, DAV T VIS 7402 L ND AT
KLY, 7r F32 DAL R T NSNS D IE LV
EYRIGNG, L, HBENS FOE R, o7 FARE
D4y - SEHNCIEAEL T, MIRABRCRY A E S RE LT
T FIALZEDEN S HIFH D52 HEL TO AL SV LR
Sz, BOMLIHEDPERINTOEY, 122D
biroTuiv, A, HAE, BEBREOREZKIZE 5
TRt (PCP) IR D> 7 F Gl HL, A7 vibs
7402 LK SN BHINANERDENRED, &7 FRIEILBOT
B REL, 2O R ICHBAH=RLDIRE R ED TS,

The roles and mechanisms of membrane traffic

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

cell polarity (PCP) in developmental morphogenesis.

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

*I|. 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).

B® KB IEA

Assistant Professor: OHASHI, Masato, PhD

REAFEFIZ, BAFRET, BFEEL, P, N7

NIV RZMRE, EBFMAEMBF, RMERE/ 14T
- IVREV2—BhBERTER23FE4ABD SRR

T SFARENE, £F REENMF

1986 Graduated from Kyoto University, Faculty of Science. 1992 Completed

the doctoral course in Science, Kyoto University. 1992 Postdoctoral Fellow,
Department of Neurobiology, University of Heidelberg. 1996 Assistant Professor,
NIPS. 2003 Assistant Professor, OIB. 2011 Assistant Professor, NIPS.

Specialty: Molecular Cell Biology, Biochemistry, Developmental Biology
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ZROLLA, IEEEEDOLL ADHMA

ZRELE T HIN A>T RIS, kb2 Eal
THSY L TIRECEELRYIOBRTY, Lzt
FRABIIDOTREIZZLDLEEYDHYET . v=R=UA%H]
CTRAERDINNG 54 1 (—fk=R (NO), Hih (Zn™))
PANVH AR EDEALL IV LLDBIRE TR TOET,

Study on the mechanism of fertilization and egg activation

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

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

Y Z RS DRI HIL S LEIRTLRY 7 iE AL DR R ZE L (DT —
=)o 1,3, 5N HILI I LEEAL, 24,6 SRR T Db, BREIIZEFD
HEA S HF () IIETHEIFRBITHILO I LFADSDERE (7)o
Simultaneous measurements of changes in [Ca*]; and mitochondrial
potential (AWn) in pseudocolor. Row 1, 3, 5 and 2, 4, 6 represent
changes in [Ca*]i and changes in AWn, respectively. White arrow
indicates sperm entry point. White numbers in the figure indicate the time
(sec) before and after Ca** influx induced by sperm.

B# EH EE

Assistant Professor: MOHRI, Tatsuma, PhD

IAKRFEZ , @ RAFAFREBZMERRMELRIZET, KRR
() FTER, BEE, RRLERFAFRMSETFHR
RELHRET BYEEL, REVT+—FRERTFURE
HEMRA, RATIKE, AVTAINTRFET-EARELERARELRTFERS
FA4AH SR, T : MEME, MREES

1978 Graduated from Yamaguchi University. 1981 Completed a master course in
Physics, Kanazawa University. 1991 Completed a doctoral course in Life Chemistry,
Tokyo Institute of Technology. 1991 Jean and Katsuma Dan Fellow, Hopkins Marine
Station Stanford University. 1991 Postdoctoral Associate and 1993 Research
Associate, University of Miami School of Medicine. 1995 Postdoctoral Researcher,
University of California Davis. 1996 Assistant Professor, NIPS.

Specialty: Cell Biology, Cell Physiology
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{EIBIMAZE Individual Researches
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target-dependence of motoneuronal properties in
postnatal rodents

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

muscle fibers in rodents.

By BER FE

Assistant Professor: KASHITHARA, Yasuhiro, PhD

BILAZEXEFZEE , WINKFZAZREZ ARG LREE
T, BEEE, B 58 E£7 AL SRE. TR @REmF
1976 Graduated from Toyama University, Faculty of Science.
1983 Completed the doctoral course in Science, Kyushu University. 1983 Assistant
Professor, NIPS.

Specialty: Neurobiology
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Development of Phase Contrast TEM

The major focus is the performance improvement of
phase contrast microscopic imaging for TEM systems
with 200 kV and 500 kV acceleration voltage. The quality
of phase contrast images critically depends on the extent
of charging of employed phase plates. Innovation using
anti-charging technology with carbon wrapping finish has
been effective to fix the issue in various aspects. With the
qualified phase plates biological and medical applications

have successfully been in progress.

EHE kil B

Project Professor: NAGAYAMA, Kuniaki, PhD

RRAFEZEE, RAERET, BEEL. BXEF (1)
ERFAZHRER, BERMREEETOD 1Y MRS
FE, HRAFEEFMHE, LBFHRMBIRERTER
13F2ANSTH23E3AETRBRE/N\AFT YA IRV 28T (LBFH
RFAFEH) . T EMEY, SFREBEENS, £ERKOBMHNFE

1968 Graduated from The University of Tokyo. 1973 Completed the doctoral
course in Science, The University of Tokyo (Ph.D., 1974) . 1973 Research Associate,
The University of Tokyo. 1983 Director, Biometrology Lab, JEOL Ltd. 1990 Project
Leader, Nagayama Protein Array Project, ERATO, JST. 1993 Professor, The University
of Tokyo. 1997 Professor, NIPS. 2001 Professor, OIB. 2011 Project Professor, NIPS.
Specialty: Biophysics, Electron Microscopy, Statistical Thermodynamics of
Physiological Events
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Center for Genetic Analysis of Behavior
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Center for Multidisciplinary Brain Research
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Supportive Center for Brain Research
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Center for Communication Networks
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Section of Health and Safety Management
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Center for Genetic Analysis of Behavior

o2 —K (#E) (Director)
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Professor: IKENAKA, Kazuhiro, PhD

PI=E Outline

BEFPRELZIVh - =02, LAIAN R EREE This center produces gene-modified rat/mouse
TTHIE LoV - =020 TE R 2L a7z and analyzes their behavior using multiple
ZFEFAD A=K O TR T BLERRC, 3722 parameters under normal and various stressful

IMRROEE B LR BNE T PE=2—T3, %7z, conditions. The facilities in this center are open
Lo 2 —DE PR BN % a% i 2 W5 At DN S O 5 for the collaboratory use from researchers all
HOFMH T3, over Japan.
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Section of Mammalian Transgenesis
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Section of Metabolic Physiology
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Section of Behavior Patterns
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BIEFREBMERZE Section of Mammalian Transgenesis
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Development of Advanced Reproductive / Transgenic
Technologies in Laboratory Animals

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

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.

s M. Hirabayashi et al., Mol. Reprod. Dev. 77, 94 (2010) .

s M. Hirabayashi et al., Mol. Reprod. Dev. 77, 474 (2010) .

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

* M. Hirabayashi et al., Transgenic Res. 22, 411 (2013) .
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1. BESERADHRBEFEAEZNEESTIERLIF AT T MNATF
ILIREARL—a il &> T Kusabira-orange (huKO) & F%5vh ES ilaNB AT 5L,
FL TP EOENEZTIA0=—NHETS (A). rESBN2i-4/huKO #ifa% Crlj:WI Bk DE
BRUCTA IO 0172a> B3 ETIERLL 14.5 BEXXFF9MAF (B)

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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Associate Professor: HIRABAYASHI, Masumi, PhD
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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

BABH (7ovzvh) BE OHF

Project Associate Professor (Grant Project) :
TARUSAWA, Etsuko, PhD

HBAEMBRAFRAZEGRZARRZE, BREL, NIPS UH—
FOIO—%RFT, FR24F4BHSRH. B iELZ
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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RMEIRARIAZE Section of Metabolic Physiology
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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 wre
modified their related genes and exposed with various
environmental conditions. This section examines the
following subjects and will be open for the collaboratory
use of researchers all over Japan from April, 2011:

1) Single unit recording from motor related brain

regions in awake state.

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

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

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

5) Body temperature, heart rate and blood pressure in

free-moving animals.
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Professor: MINOKOSHI, Yasuhiko, MD, PhD

BREAFEPNE, BERAFAZREFHERIGLBERLT,

EFEE, BAFESIENF, #bh, BER, /\—/\—FXZF
— EEER Lecturer Z R CEMR 15 F 11 BHSIRE.
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1983 Graduated from Ehime University School of Medicine. 1987 Completed the

doctoral course in Science in Ehime University. 1987 Research Associate in Ehime

University. 1993 Lecturer in Ehime University School of Medicine. 1997 Associate

Professor in Ehime University School of Medicine. 2003 Lecturer in Harvard

Medical School. 2003 Professor, NIPS.

Specialty: Endocrinology and metabolism
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Assistant Professor: SUZUKI, Yoshiro, PhD

RRIEXRZEMETEMBEMEVGRY, RRIEXFEKRE
frAemIB THAARAMEY, Bt (B%), BERZMRESE
Mg, LBERFZEFTEBFHEGTF, KE/\—/\—FKZE
BEES, BAFMRESBMIIMES (RA XNV KF) ZRT, Tl 22
F2ANSRNE. EX: 2TFENS, BREES

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 Biology, Nephrology




TENERNARIAE (BEB/AFEBPI)  Section of Behavior Patterns
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Investigation of endophenotypes in psychiatric
disorders

Since 99% of mouse genes have homologous in
humans, a large-scale project that is aimed to encompass
knockouts of every gene in mice is in progress.
Approximately 80% of all genes are expressed in brain
and, to investigate their function in individual organisms,
we should investigate their functions in the brain. We
can identify the genes that have significant impact on the
brain functions efficiently by examining the final output
level of gene function in the brain, that is, behavior.
The influence of a given gene on a specific behavior
can be determined by conducting behavioral analysis of
mutant mice lacking that gene. The test comprehensive
behavioral battery covers sensori-motor functions,
emotion, learning and memory, attention and so on. So
far, we obtained behavioral data from 66 strains, 3423
mice. In those mice strains, we found some models of
psychiatric disorders.

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

* Shoji et al., T-maze forced alternation and left-right discrimination tasks for assessing working

and reference memory in mice., J Vis Exp. 2012
* Matsuo et al., Behavioral profiles of three C57BL/6 substrains. Front Behav Neurosci. 2010

Comprehensive behavioral test battery
I , for genetically-engineered mice
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Depression-like Behavior . .
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Fig.1. Apparatus for behavioral analysis of mice.

Behavioral profiles of 162 strains
of genetically-engineered mice
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WYL TONIFERTRRL TV,

Fig.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
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RAEAEXFHMOEFRZE, RAFAFRAEFHERHE
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1993 Graduated from the University of Tokyo, Department of Psychology. 1997
Completed a doctoral course in Psychology, the University of Tokyo. 2003
Associate Professor, Group Leader, Genetic Engineering and Functional Genomics
Group, Kyoto University Graduate School of Medicine. 2007 Professor, Institute for
Comprehensive Medical Science Fujita Health University. 2007 Adjunct Professor,
NIPS.

Specialty: Experimental psychology, Neuroscience
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Project Associate Professor: TAKAO, Keizo, PhD
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P RIEMEIRERTERY, B (BHRY). XKEXYFi—1tv

VIRKE, BCEWER REAFEFMRHGTF BHRHREBEERFHSER
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FA4BH SR, BN : [TEHIEERF

1998 Graduated from the University of Tokyo, Department of Psychology. 2003

i

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—& (#F) (Director)
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Professor: ISA, Tadashi, MD, PhD

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

Specialty: Molecular Neurobiology
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This center plays a central role in the
neuroscientist network in Japan to fascilitate
interaction among multidisciplinary research

fields.
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Project Associate Professor (Grant Project) :
MARUYAMA, Megumi, PhD
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7 BB LREPR, B (ER). BIRKFEFEF, BREMFHEAAE
SRR RATHEBN B & 42 TR 25 & 4 BHO SR,
B EEEY, REEEY
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 and Environmental Physiology
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Section of Social Behavioral Neuroscience
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Section of Visiting Collaborative Research Project
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EI2FRIEBIRMZEE Section of Brain Science Exploration and Training
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It is an urgent task to establish neuroscience
educational/training systems for young Japan
researchers, in order to remain competitive with western
countries in brain science. In this section, we explore
future directions of brain science and plan and run multi-

disciplinary neuroscience training courses.
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Professor: IKENAKA, Kazuhiro, PhD
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1975 Graduated from Faculty of Science, Osaka University. 1980 Graduated from
the doctoral course at Osaka University, PhD. 1980 Instructor at Institute for
Protein Research, Osaka University. 1991 Associate Professor at Institute for Protein
Research, Osaka University. 1992 Professor, NIPS.

Specialty: Molecular Neurobiology
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Professor: YAMAMORI, Tetsuo, PhD

REARFEFEHE, RPAFBFMELREET, BFEL,

IO RARFEHRRE, HUT74IVZT7IRAEHES, BT

HRPA7 OV TATHRREER T, EREMFHREMEE, T
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1974 Graduate from Kyoto University, Faculty of Science. 1981 Dr. Sci., Kyoto
University. 1981 Research fellow, Colorado University. 1986, Research fellow,
California Institute of Technology. 1991, Frontier Research fellow, RIKEN. 1994,
Professor, National Institute for Basic Biology. 2008, Concurrent Professor, NIPS.
Specialty: Molecular Neurobiology
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Adjunct Professor: KOBAYASHI, Kazuto, PhD

LEBAFEFHARELREEY, EFEL BFBL. B
FEMRBEIFHARE, BEEAFEFHF BHRE
BEXRFEFHHESERFHEMBF, FHARAAHER &
FHBRPRMAFRAZEGFHERR 2 —BEEZRT BRERIERKSE
EFEMBERBEREERRMEIR. TR20EIANSEEMEEHIE.

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
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Adjunct Professor: SAKURA, Osamu, PhD

RRAFZXFEOEBZRE, REXAFAZRBAARREL
FRMET  BEEE, ZH(CMEMRIEMREN, MEEIAF
BEFE, TSI TIWIRFERERAERERT, RE, &
FRAFAFRERFRAR, FH20E8ANSEEMEEHIE,

B REEEGTR, LEmE

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

Specialty: Science, Technology and Society, Evolutionary Biology
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Adjunct Professor: TAKADA, Masahiko, DDS, PhD

REARFHRFHE, EFEL, RBAFAREREFZHERE
BREYAR, HF 4OV MREEZHHRE, KRBT —
REEFRMPHE, REAFEFIEN, RRBERERER
EHRFBIBEMREZRT, FH21F4BLVRHAFEREMEAEE, TR
20F8ANSEEMBEHIR. B« HiEMREF

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

zaxE HWHE Et

Adjunct Professor: NISHIDA, Shin'ya, PhD

REREXFEE, BAFRET, XFEEFL. ATRREER
B RPN EZ R CEMAFEITNTTICAM, B]RE, O
21—V avHREBRRAERMRES. FR18ENS
HRIEARFAFEHERIE, T2 0F8/H DEERESHIER,
HYREOENEY

1985 Graduated from Faculty of Letters, Kyoto University. 1990 Quitted the
doctorial course in Psychology, Kyoto University. 1990 Research Associate,
ATR Auditory and Visual Perception Laboratories. 1992 Research Scientist, NTT
Laboratories. 2006 Visiting Professor, Tokyo Institute of Technology. 2008 Adjunct
Professor, NIPS.

Specialty: Visual Psychophysics




zaxE BH =8

Adjunct Professor: MIYATA, Takaki, MD, PhD

BHEMAZEZHRE, BAZRBEMRGREY EFEL.
BRI S A TTA I A 2—SEpHRLE - BHHAEE,
- RAERMEHMEE ARFMIRESBNFRIHARS K
EaAOSFK), KRAZEZHENF, BHRMEZEEMERL2—HREEZRTE
M16F1ADSBERAFEFHHEI. TH20F8ANSEEMESHK.
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

xaxm £ FHHE

Adjunct Professor: MOCHIZUKI, Hideki, MD, PhD

IEXRZEAFEFEE, EEEL, AAMBRRABNERE, L
'IL HRFEREYES  RRAHEAAEEHE, IERERZM
e ERMRIBAZE , SKE NIH, NINDS Visiting associate, JEXRE A
B2 ARIBN T, 586T , BhEIR , 2009 LB RFMRBARE #2011 F=XRK
FAZREZRERHEEARZEE, Fl24E8BHSEEMESHF.

B BRAMES, BETFER

1985 Graduate from Juntendo University School of Medicine, Received M.D. 1995
Received Ph.D. (Dr. of Medical Science) , 1988 Resident in Neurology, Department
of Neurology, Tokyo Metropolitan Neurological Hospital, 1996 Visiting Associate,
Developmental & Metabolic Neurology Branch, NINDS, NIH, Bethesda MD, 1998
Assistant Professor, 2005 Associate Professor, Department of Neurology, Juntendo
University School of Medicine, Tokyo, 2009 Professor & Chair, Department of
Neurology, Kitasato University, Kanagawa, 2011Professor & Chair, Department
of Neurology, Osaka University Graduate School of Medicine, 2012 Adjunct
Professor, NIPS.

Specialty: Clinical Neurology, Gene Therapy

wakEE INR)l BF
Adjunct Associate Professor:
KOBAYAKAWA, Reiko, PhD

RRAFTIFEE, BAZREZRARRMEY, BFEL, A
AERELARS , RERIIREMEE , SEDNTEEHREREE
BT, T2 1E 4B LY REFEEAKIR A A Y1 T AR A F AP =
. FR24FE8ANSEBMEEMALIT. B MRS

1995 Graduated from the University of Tokyo Faculty of Engineering. 2000
PhD. (Science) , Graduate School of Science, Department of Biophysics and
Biochemistry, the Univ. of Tokyo. 2000 Postdctoral fellow, Grad. School of Science,
the Univ. of Tokyo. 2007 PRESTO researcher, JST. 2009 Head, Dept. of Functional
Neuroscience, Osaka Bioscience Institute. 2012 Adjunct Associate Professor, NIPS.
Specialty: Neuroscience

SRTHARBFEREL Y 2 — HRZHEIREARE

77




78

ISEREAEMZERFE=E Section of Hierarchical Brain Information

oy, MilE, [lEs, i ik, ERLREZRECHS
Mt et e 2R MBANT 2 B 7 3 2 L R JE 2 HEEE ¥ 2.
TR, SATAMRERHA SRR R AR A Lo AR W
T, MR, MR L EOBA S L A AR
SrEEBRR T a1c0, fEIR AN, FHAL - BEES, Ak
R EHAT L E DB A Ty B VA LI A RERTIEE AT 5.

B (D) RME IE

Professor: ISA, Tadashi, MD, PhD

RRAFEFHE, BEZRMRUET, EFEL, XVI—
TYEEATITRIARFEZEMRE, RRAFEZHHTF, B
BAZEFMBBERZE PR F 1AL S5HHE.

T iREES

1985 Graduated from University of Tokyo, Faculty of Medicine. 1989 Completed
the doctoral course in Science in University of Tokyo. 1988 Visiting scientist in
Go6teborg University. 1989 Research Associate in University of Tokyo. 1993 Lecturer
in Gunma University, School of Medicine. 1996 Professor, NIPS.

Specialty: Neurophysiology
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BE (D) MR F

Professor: NABEKURA, Junichi, MD, PhD

TUNKFZEFEE, EFEL, RICAZEFHEF, HEKX
FEFMPEIER, NINAKFEFZHAERBBIRZET, FR15
FVALSEEAAE. BN HEEEY, 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

EEHE KK H—

Adjunct Professor: OHKI, Kenichi, MD, PhD

RRAFEFEFHE, RRAZAFREFRARIMET,

: EF LT, AAFBF /N\—/N\—FAFEFHRIY—F7z0—,
= AVRANSUZ—ERET, T 22 FEHSNMNKERFBRESFH

RiRHR, I AERT

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

SRAHERAMBEHRELY 24— HIEREBRARARE

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

control engineering, and material science.

y s )N X3

~ Adjunct Professor: KAWATO, Mitsuo, PhD

RRAFPEPIE, KRAZRZRERTFAHRRMET, T
FiEt, MAFEBTF, #80, ATR RERHEMERPIEEMR
BERT, FM15FICATR MIERAERAR, F165F
ATR 7zA—, T2 2% MERBEHEARME. B SHHEANMERS
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

zaxE We HA

Adjunct Professor: DOYA, Kenji, PhD

RRAZFIZFEE, RAFRET, L (TF). UCSD £

FREEMIE, Salk Institute BZEE, ATR AMIEHRESH
P\ RAFEEHEA, ISTERATO AT OV T4 b o)L —T 1~ 45—,
JST CREST Mz 8l 5] MzRAERE, ATRBIEHREFMRMEREZR TCEMR16FL
VBRI PR A FERAFRITHERESE I Y MIRAERE. TH20F118
HOEEMEEHIE. B HEMRERE
1984 Graduated from Faculty of Engineering, University of Tokyo. 1991 Degree
of Ph.D. in Engineering, University of Tokyo.1991 Completed the doctoral course
in Engineering, University of Tokyo. 1991 Visiting Researcher, UCSD. 1993
Research Associate, The Salk Institute. 1994 Senior Researcher, ATR. 1996 Group
Leader, Dynamic Brain Project, JST. 1999 Research Director, Metalearning and
Neuromodulation Project, JST. 2003 Department Head, ATR Computational
Neuroscience Laboratories. 2004 Principal Investigator, OIST. 2008 Adjunct
Professor, NIPS.
Specialty: Computational Neuroscience

zE%E H BE

Adjunct Professor: MORI, Tkue, PhD

BEDOKLZFRFEEEZE, Washington University EHES
RAFBIET, PhD, NINAZBZEENF, EEDITFAR 21 &
! LEE ] HRE  ARERFAFREFHERBEIR , R
#% CREST Mk A7 L) HIZRARE. BN EENF

1980 Graduated from Ochanomizu University, Faculty of Science. 1988 Completed

the doctoral course in Biology and Biomedical Sciences in Washington University.
1989 Assistant Professor in Kyushu University. 1998 Associate Professor in Nagoya
University. 2004 Professor in Nagoya University. 2012 Adjunct Professor, NIPS.
Specialty: Neuroscience




xaxE BH %

Adjunct Professor: YOKOI, Hiroshi, PhD

EBEARFTFEME, ARFRIFHERMET, THFEL
FIREFEKRSH, BEEEE T ERMREGHAEMRK
BEMRE2E, LBEAFAFRIFMERPEE "R
FRERTFRARRBEIE GUERR) 28T FR21FLVETBEEKFME
HWHTERER., TR20F8ANSEEMEEHR. EX BELE

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

w8EHE KEF M2

Adjunct Associate Professor:
OHNO, Nobuhiko, MD, PhD

RRAZEFRE, LHAFAZREFTIFREHBIMET.
EFEE, RAABIE, #EH, KEIVV-TSV KoV oiE
THMEEZRT, FR2A4FLIVILEKRFZARIE, FR25F4ANCEEMEEHE
iR, B RS, MREWE, SFaREERE

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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S RIRBITFEFEZE Section of Social Behavioral Neuroscience

AN S FEERE MR F LR 2 O E LT, 42 i%
kB FECBIDBIMD B s 3t RELT R A AVRTZE 5 B TR
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We aim to promote collaborative research in an
interdisciplinary research setting. Our research
laboratory is dedicated to understanding the brain
functions related to social behavior from the perspective
of multiple disciplines including the humanities, social
science, psychiatry, and neuroscience. In particular,
we investigate the underlying mechanisms and
development processes responsible for value judgment
and communication. To this end, we create analysis

techniques in humans as well as develop animal models.

BIE (BHD R HEZ

Professor: KOMATSU, Hidehiko, PhD

BRAFEFIE, KRAKZAFRERTFHERHELRE
A By, IZEL, SheTAFEFEBF, FHEM, KENHZE
ro BHRE, BFHIHARERIEREEERTTM6ET0
BOOS#EE (), FR7E4BHSRE, B #EEES

1982 Completed the doctoral course in Osaka University. 1982-1988 Hirosaki
University. 1985-1988 National Eye Institute, U.S.A. 1988-1995 Electrotechnical
Laboratory. 1995 Professor, NIPS.

Specialty: Neurophysiology

BiE (BHD) TERE FR3h

Professor: SADATO, Norihiro, MD, PhD

RPRFEFME, BAFRET EFFL. RENHES
HRE, RHENAERIXIF—EZMEL2—#H, B
BREFCTER1E1RAL SR, T ERER, #ERP
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

SRAHAFAMBEHRELY 24— HIWMRBERITERE

zaxE BB RBX

Adjunct Professor: OZAKI, Norio, MD, PhD

LHBAFEFMRE, EFELRS (BHEAF). KE-
ITRERREERTZEAT (NIMH) visiting fellow, BRRREEETE K
EFEREFHERN, BRREFERZEZBERES
BEHREZE TR 13 FLOOREBRARFAFREFRAREERES DT - HEF
EEDVRFNHHIR, FH24E8ANSEEMEREHE. B BHESR

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 PR

Adjunct Professor: SAKAI Kuniyoshi, PhD

RRAFEFMYBER R, BAEL, RRAFEZHRE

—EBFHEYPF, N\—N\-FPREEFHRVY—FT7I0-,

RYF1—LyVIRKEEEMREE, RRAZAZREAX
L ERRIBNEIE - ABEE R CER 24 F4BDSRAMAREIE., FR20FE8AD
SEBMESEHR. TH24FARNORAEEHE. B SHEMEZE
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 RE BAx

Adjunct Professor: TOMODA, Akemi, MD, PhD

BARFEFHZ, EFEL, RAKZEPHNEREZH

3 EBF, NN\ FRFEFHEEHH, EEARFRZRESD
L RsmRmEREEETER23E6ANSRE, FH24%

SANSEEMESHE, FW MNERER, MESUHRMBE

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




EEEEMAEE (BE/MZEEF) Section of Visiting Collaborative Research Project
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Section for Visiting Collaborative Research Project
has been founded in the Institute for Physiological
Sciences to promote Brain Science in Japan. Researchers
in universities or instititutes are expected to visit this
section during their sabatical and explore future direction
in brain science. We are now accepting application for

visiting professors and associate professors.

= T gh
| ZEBH IME B
Adjunct Assistant Professor:
KODAIRA, Minori, MD, PhD

IWBERKFEFIE, EMNAKFAZREFHERMET, E
FEE, RETREREENBEREZR CFR24F4805
LIEAE A, HERRE, HEEER

2002 Graduated from Yamanashi Medical University, Faculty of Medicine. 2010
Completed the doctoral course in Neurology, Shinshu University. 2010-2012 Chief
Doctor, Department of Neurology, Nagano Municipal Hospital. 2012 Adjunct
Assistant Professor, NIPS.

Specialty: Neurology, Neurophysiology
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Supportive Center for Brain Research

> %2—& (#F) (Director)
% AR &I

Professor: KUBO, Yoshihiro, MD, PhD

#I=E Outline
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This center has been called as the “Center for Brain
Experiment” until the end of March 2008. Then, to expand its role
in supporting brain research at NIPS, the center was reorganized
as the “Supportive Center for Brain Research” in April 2008. This
center was initially comprised of six sections: Section of Brain
Structure Information, Brain Function Information, Multiphoton
Neuroimaging, Electron Microscopy, Instrument Design, and Ine
Marine Laboratory. The latter three sections were combined
with this center in 2008. In 2010, Ine Marine Laboratory has been
closed. In 2012 two new sections opened: Section of Viral Vector
Development and Section of Primate Model Development. The
former section will distribute developed viral vectors to researchers
and the latter will distribute Japanese Macaques to researchers.

Brain research is one of the hottest scientific topics worldwide, of
course including Japan, and recent progress in the brain research
has been very impressive and attractive. Brain research is one of
the main themes at NIPS and recently NIPS has been reorganized
as one of the most advanced centers for brain research in Japan.
The main objective of this center is to support brain research
performed at NIPS. The reorganization of this center allowed better
support to the brain research in various fields.This center plays
a central role in the neuroscientist network in Japan to fascilitate

interaction among multidisciplinary research fields.
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W EETSERARITZE Section of Brain Structure Information

BEEEFEMFEICKSHROBHAERR
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Ultrastructural analysis of the cell by high voltage
electron microscope
High-resolution structural analysis of biomolecules by
phase-contrast electron cryomicroscopy

Our research goal is to reveal the relatonship between
biological functions and structures. For this purpose, we
use differnet types of electron microscope. One is the
high voltage electron microscope (HVEM) for biologcal
research (H-1250M: 1IMV), which equips with a direct
detection CMOS 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.
* K. Kumoi et al, PLoS ONE 8 (3) , €60294 (2013) .
* T. Oti et al, Histochem. cell biol138, 693 (2012) .
% G. S. Hansman et al, J. Virol, 86, 3635 (2012) .

* K. Murata, et al, J. Electron Microsc. 59, 215 (2010) .
* X. Liu et al, Nat. Struct. Mol. Biol. 17, 830 (2010) .

1. 1 MV E¥ - P EHEBEEETIEME H-1250M (&) & 200kV TRILF—5FRE
IBATREE T EEMEE JEM2200FS (%)

Fig.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. Y RNBT IR TR REDRBREEBTEMRG () LBFRMEIFI71—I1CL3
ERTBBRE (). (c) BFBEMERRN FRRINICLES L 21 TBAKFEANSTLF v (P
EROEYY 2R DHPR) O%71=yMEE,

Fig.2. Image of dendrite spines in mouse cerebellum Purkinje cell visualized by 1MV
HVEM (a) and the 3D reconstruction by electron tomography (b) . Subunit structures of
Dihydropyridine Receptor (DHPR: L-type voltage-gated Ca2+ channel) were revealed by
single particle electron microscopy (c) .
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~ Associate Professor: MURATA, Kazuyoshi, PhD

[REXRZEMEERRE, RAKREREMERFHEELS
RIZET, B BF)., WTEREE W) EFHAERMI =7
VY —FTIREV N, EBFMEMESF, () EEREMNRE
BRRAARAZRE, XY Fi1—tyVIRKRUT—FHAIUTA AN, NAS—ERK
FAVANSVZ—E R TER2 151 2 BH SR,
Y EFERKRY, EFREEENS
1991 Graduated from Hiroshima University, Faculty of Applied Biological Sciences.
1994 Senior 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

. HixE B EFE

Postdoctoral Fellow: MIYAZAKTI, Naoyuki, PhD

KRAFEFEZE, RAFRELREET, B8 B, H
OUYRAAMEMELHES, KRAZEESEHFEAREN
REERFTEM24F AR SRR, B #EENF

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
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S A TEERARITZE Section of Brain Function Information
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Analysis of cortical activities

In order to investigate the brain mechanism underlying
our mental ability such as cognition, voluntary control of
movement, thinking and will, it is essential to experiment
on the human brain. Although non-invasive techniques
for brain measurement are useful for this purpose, they
are still insufficient in the quality of information. 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 potential, magnetoencephalography, and

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

monkey.

2. {1 15 4-7 Hz DERAERELEDHD (A)o ZOREBIGEERERDOERERML VD
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TRT) E—HT3, CORIKSATRAE 9 FEATHRE 32 FTHd, DN, 9FE 32
FD 4-7 Hz DRGEIGEBPERICBFRIRVEEASN S,

Fig.2. Time course of theta oscillations in Figure 1 is plotted (A) . The modulation of theta
activity may be related with the attentional functions of the monkey. Similar modulation was
recorded at several recording sites in areas 9 and 32 (black marks in B) . The distribution
of the sites is overlapped with the colored area which is determined as the willingness-
related region by a positron emission tomographic study. These results suggest that theta
oscillations in areas 9 and 32 are related with attentional functions.
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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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1986 Graduated from Kyoto University, Faculty of Medicine. 1990 Completed the
doctoral course in Medicine, Kyoto University. 1993 Research Associate, NIPS. 1994
Research Associate, Kyoto University. 1999 Associate Professor, NIPS.
Specialty: Neurophysiology




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

The Section of Multiphoton Neuroimaging provides

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

group of scientists including international and domestic
researchers. 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 signalling
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 body. By developing optical imaging methods
and applying them to living animal, organ, or cells, we

believe that biological system will be revealed.
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1981 Graduated from Kyushu University, School of Medicine. 1987 Completed the
doctoral course in Medical Sciences, Kyushu University. 1987 Research Fellow,
Washington University. 1991 Assistant Professor, Department of Neurophysiology,
School of Medicine, Tohoku University. 1993 Associate Professor, Department of
Physiology, School of Medicine, Akita University. 1995 Associate Professor, Kyushu

University, Graduate School of Medical Sciences. 2003 Professor, NIPS.
Specialty: Neuroscience
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1999 Graduated from Shizuoka University, Faculty of Science. 2005 Completed
the doctoral course in Sciences, Nagoya University. 2005-2007 JSPS Research
Fellow, 2007-2011 Research Fellow, Duke University Medical Center, 2011 Associate
Professor, NIPS., 2011 PREST Researcher, JST. Specialty: Biophysics, Neuroscience
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EFHEEMEZE Section of Electron Microscopy
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Support for electron microscopy

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

of brain tissues.

)

r

B, E 7 Oy REEENEFIEMSE (SBF-SEM) Gatan 3view/Zeiss 2 IGMA
Fig.1. Serial block-face SEM (SBF-SEM) Gatan 3view/Zeiss 3 IGMA
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2. BRMEFIEME BABEFH JEM1010
Fig.2. Transmission electron microscope (TEM) JEOL JEM1010
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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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B ETEMEY, EFREEENE
1991 Graduated from Hiroshima University, Faculty of Applied Biological
Sciences. 1994 Senior 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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A IVANYT Z—FFZE Section of Viral Vector Development
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Reposition of plasmids for producing ready-made useful
viral vectors.

Production and provisioning of viral vectors as required.
Test of gene introduction by viral vectors in animals.

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

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

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

provides the technical assistance to the researchers.

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

* S. Kato et al, Hum. Gene. Ther. 22, 197 (2011) .

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

* K. Kobayashi et al, J. Biol.Chem. 273, 291 (1998) .
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Lentiviral vector showing highly efficient retrograde gene transfer (HiRet or NeuRet

vector) and adeno-associated virus (AAV) vector are available to collaborators.

1. IAIVANRY - DR RANDICH. #FilCRARSNERESTEL S FIMIVANT 82—
(HiRet 3\ \l& NeuRet X4 —) &7 7 /BEfFIAIVR (AAV) XUS—%FATE2EIEST,
BIAE, HEDHREIEICH I BIREFHFELRAFMOBETFREFHOETIIREE LS, 45,
HiRet %\ & NeuRet X72—% AAV XU &2—(3, HERFREL TRIEFIRETHZ,

Fig.1. Application of viral vectors to brain research. For example, the optogenetical analysis
and conditional gene expression in the specific neural pathway become possible by using
newly developed lentiviral vector showing highly efficient retrograde gene transfer (HiRet
or NeuRet vector) and adeno-associated virus (AAV) vector. These useful viral vectors are
available to collaborators.
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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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1982 Graduated from Kyoto University, Faculty of Medicine. 1985 Research
Associate, Kyoto University, School of Medicine. 1989 Postdoctoral Fellow, New
York University, Faculty of Medicine. 1991 Associate Professor, NIPS. 1995 Director,
Tokyo Metropolitan Institute for Neuroscience. 2002 Professor, NIPS.

Specialty: Neurophysiology
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1995 Graduated from Kyoto University, Department of Agricultural Chemistry.
1997 Completed the master course in Graduate School of Biological Science,Nara

Institute of Science and Technology. 1999 Research associate, Fukushima Medical
University. 2004 Received a PhD in bioscience from Nara Institute of Science and
Technology.2012 Associate professor, NIPS.

Specialty: Molecular neurobiology
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ZSRBETIEMZE Section of Primate Animal Models
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Development and improvement of infrastructures for
primate animal research models

Promotion of NBRP “Nihonzaru” Project

This section, reorganized from former NBR section
to promote establishment of infrastructure for primate
animal models (Japanese monkeys and common
marmosets) for biomedical research. NBR stands for
which
NIPS has been promoting in collaboration with Kyoto

National Bioresource Project “Nihonzaru”,

University Primate Research Institute since 2003.

Nihonzaru, Japanese monkeys (Macaca fuscata),

RiksEEEHA - BV 2 — EREETLVBYE

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

1. To establish a breeding-rearing system

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

3. To compile database on Japanese monkeys in
terms of anatomy, physiology, molecular biology,
biochemistry, veterinary, etc.

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

Common marmoset (Callithrix jacchus) have also been
used as important animal models for various biomedical
studies such as toxicology, immunology, fertility, because
of their small size, higher reproductive efficiency, and
genetic similarity to humans. In 2009, the news of
successful creation of transgenic marmosets made them
more valuable as animal model for translational research.
This section takes the initiative in developing common

marmosets as advanced research model.

* T. Isa et al., Japanese Macaques as laboratory Animals. Exp. Anim. 58 (5) , 451-457
(2009)
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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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1991 Graduated from Kyoto University, Faculty School of
Agriculture. 1999 Completed the doctoral course in Science in Kyoto University.
Specialty: Neurophysiology
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Center for Communication Networks
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The center provides information of NIPS
programs and activities to the public, scientific
community, medical profession, and media
through WEB, publication, conferences and
symposium. Science education activities
and Institutional review processes are also
coordinated. The center maintains infra-
structures of LAN as well as WEB-based

services.
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ICIRREHEEZ Section of Communications and Public Liaison
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Through WEB, publication, conferences and
symposium, Section of Communications and public
Liaison provides information on NIPS programs and
activities to the public, scientific community, medical
profession, and the media. Science education activities are

also coordinated.

R [, 1EHREE Vol 56 (2013) No. 1 P 59-62.
PR B, BTt 2013 F4R5. .
PR, bEEEN 49 (7) 503-508 2011 £ 7 A, .
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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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1997 Graduated from Keio University School of Medicine. Assistant Professor
in Department of Physiology, Keio University School of Medicine. 2002 PhD in

Neurophysiology, Keio University. 2002-2007 Research Associate, in Howard
Hughes Medical Institute, Harvard Medical School, and Massachusetts General
Hospital. 2007 Associate Professor, NIPS.

Specialty: Vision research, Neurophysiology
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Section of Evaluation and Collaboration

The Institute has made the self-evaluation and peer
review every year since 1993. In addition, the institute
makes annual plans and annual reports every year since
the corporatization in 2004. The section was opened
in 2007 for the purpose of more efficient evaluation
processes. This section also takes care of archiving the

documents that describe activities of the Institute.
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1985 Graduated from University of Tokyo, Faculty of Medicine. 1989 Completed
the doctoral course in Science in University of Tokyo. 1988 Visiting scientist in
Go6teborg University. 1989 Research Associate in University of Tokyo. 1993 Lecturer
in Gunma University, School of Medicine. 1996 Professor, NIPS.

Specialty: Neurophysiology
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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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Section of Physiology and Medicine Education
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[—H—HZSEREZE (AF) | ORF

EHPEOHFEPHCFE LR TOEM [— S —5¥sR
4B (httpy//sakuranips.ac.jp) | DB R ZHEEL TV 3,
37, MEELER, 2OHMAET DM THEDHE R
MLz, 372, Re— B4R L, A7y 7 b, ik
SEZEMERURT AW B LR L LTz, 3612, 2FHIR—
DEERFERL, FATE 22120 TALIEN TEEHES
PEEELT-. BIELEF AL, HERA, 74— o yu o it
FRBEABR L LD ICT MEREBIELL TV, HOHECLY, Ak
EPVHEABIZT TS, B~ OFEEEROIE KT 52L
PHIAL T2, EHIFAR A DIy 7 =2 h b)) 78N T
W3 (http://www.nips.ac.jp/ > —H—HFERWEDLIZDOAR
).,

Developing the ‘step-by-step’ studies of human life
sciences

This section is developing “Step-by-Step Studies of
Life Sciences” (http://sakura.nips.ac.jp) designed to be
easy for those learning life science for the first time to
self-learn. First, the critical information was scientifically
extracted and then an explanatory model was developed.
In this innovative model, the information is presented
in a step-by-step manner with each step including
an innovative image designed to show the critical
information. Further, an immediate opportunity to use the
learned information is provided by presentation of two-
choice questions. ICT-based functions, such as animation
and narration, practice tests with automatic correcting
and feedback are also provided. It is becoming clear
that by self-learning the material, not only the amount of
knowledge, but also the eagerness to study a higher level,
increase. The materials are linked from the top official
web page of NIPS (http://www.nips.ac.jp/ > —#$H—##
SR OIZOAREGHR)
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1. RENEFEWA IR L), EROBHEERRTE306), pepsinogen D
chief cell SN R EE, BEERT R, KIHEIV2ADFEVIZS TH
%, Pepsinogen 75 pepsin, %713 large protein 5 small protein & EAD
ZbERTERENLE, KD =R THd, Pepsinogen 15 pepsin NDEMEILD
gastric acid ICXBIREERTRENL, KIS+ BB, ThODFENDIFISIERR
ZEETIER DN,

Fig.1. Using different arrows, such as in this example, allows clear
visualization of relationships between factors. Movement, such as the
exocrine movement of pepsinogen from the chief cell, is presented by a
simple arrow. Changes, such as those from pepsinogen to pepsin and from
a large protein to a small protein, is presented by arrows with a triangle
at the end. Facilitation, such as by the gastric acid of the activation of
pepsinogen to pepsin is presented by the arrow with a “+”. Such usage of

different arrows likely enhances the understanding of relationships between
factors.

EE¥ER BH ¥ L

Adjunct Professor: SHIBUY A, Masato, MD, PhD

RREERERAFE, BNAFEFEE S RFHEHEMN
ZRRTCER 8F4RD SHFREAFPEIARFABERZMR
EHE., FRIIFIRKVIERUE - BiEL V42— ERER
FHERAEZEHE. TR EHRFEHRE

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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2y F)—2EBE Section of Network Management

LSRR EEDS 1T, 22— 2R B RAY NI — 213 T
BROIRVEDIL->TV S, BE, 7, €7V 7, 234
v—ay, i RL, BB, HEHENT, DNA BCAIEERENT,
BA K HF LRIV 7 N =2 7 BB ThH 2 IR 15 R
Wi a7 okiifiz, ZLOMNIRE CFIHSNTOS, RIS
HTLEIELIZIERAVINT =222 R LIz A—v, Web 0¥
DIk AR IERF— A, TLOWAK - DR EH2EH - EH
LT3, 7z, WO YA RN R 272008 # %
DTS (K1),

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

underway (Fig. 1)

L R

: TR
I3t ami

B1. EAIEREEN S X T LERyNT—T 5 —INEE
Fig.1. Computer System for Data Analysis in Physiology & Network
Servers
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Section of Health and Safety Management

#IE Outline

HEPREIFZE AT TR 16 F OB ML LI, Ffic
BIAOBRECEIEL, MEDOR 2 LIEFLHRT 2
HBHTs, —HT, TIHE FlaEhsrva
TUFERRBIE T n ey L DR EILE Y E 5 2 4
~OFFE, rXIVORRERE, v—F— 2R
HEOBML ERZHIC TR EMEI AL, 2
AR P FR R 2 W~ O 38 2 I S B &
BoTaTwd, iz, FANCFRREERIHILTS
CLHEETHE, 22T, PR23FEEIVTRE
TUReHEEHENREIN, YETE, T
DEHEI,
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2. MEOZRERUHED-HDKE

3. EEEZIT OFE N2 O MR Fr

4. HEREFERFILT 500

5. FHEKEORKORE KLU BRI

PR 24 FEE A O3, HEMCEEESE Y
5 BHOMBREDIIY», AERFELERT LS
U, 3z, BEMOEHERIET A28, F
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BiE (HHE) TERE RRSA

Professor: SADATO, Norihiro, MD, PhD

RPRZEZHME, BAZRET EFEL. KENHES
MRE, BHERAFEIRIVF—EFHEL2—HE0, B
HRERTERE1BLORE. B ERER, #iERE
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

REBEEER

NIPS is sincerely trying to promote the
security and health of researchers and workers,
particularly considering the environments of
laboratories and offices. Recently, NIPS has had
to focus on resolving some serious problems, for
example, storing several drugs such as narcotics
properly, and safely maintaining several machines
such as those using lasers. To avoid accidents
caused by such drugs and machines, NIPS is
conducting a regular annual medical examination
for all researchers and workers. Considering how
important this problem is, the Section of Health
and Safety Management was founded in 2011
under the direct management of the Director-
General. This section is mainly conducting the
following four activities:

1. Work to prevent accidents and health

problems of workers at NIPS.

2. Education related to safety and hygiene for

workers.

3. Regular medical examinations.

4. Investigation of problems causing labor

accidents in order to prevent them.
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Okazaki Research Facilities (NIPS)
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Okazaki Institute for Integrative Bioscience

Center for Experimental Animals

HEHEMRE 42— KEZ Non-selection

Research Center for Computational Science

Division of Coordinator for Animal Experimentation
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Okazaki Institute for Integrative Bioscience

NMMAE IV TRAMEE 34~— R (See P.34)

Department of Biosensing Research
- ERAEMEMAFBEE—SEMIRIEMIAE (Bioenvironmental Science)
D FRFEMAPMBEE—EMEHEMIEZE (Bioinorganic Chemistry)
- ISP RRFRE—MRREIEMAEE (Cell Signaling)

4o IR T tRiE 97— RH (See P.97)

Department of Biodesign Research
-EREMEMARBEE—REEEMAE (Developmental Genetics)
cEREMEMARBEE—D FREMAE (Molecular & Developmental Biology)
- BB HRRFEE

EmBBFI R R 29— B (See P.29)

Department of Bioorganization Research

cBFREMAFRBEE—EGDFMAE (Biomolecular Science)
cEREMEMAREE—HEHREMMFAE Neuronal Cell Biology)
cBFREMAFRBEE—EAEMEBEMAE (Biophysical Chemistry)
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Hhl - R C 0T, BES>HESRTFORBEOMASD
BIZLY, BRI R 5T 24 7O NFEMR A L L
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PN, F7, BRELTO A MREEIP T, bR T AEE
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Recent molecular genetic studies suggest that the
expression of transcription factors in the developing
spinal cord helps determine the morphological
and physiological properties of neurons. Using the
zebrafish preparation, we have set to define the
morphology and functional properties of spinal
neurons that express a particular transcription
factor, hoping that the results obtained will provide
insights into the properties of the corresponding
cells in higher vertebrates. Central to our approach
is to visualize transcription factor positive cells by
making transgenic zebrafish that express fluorescent
proteins in these cells. Such transgenic fish allow us
to trace development of specific types of neurons,
and allow us to perform targeted electrophysiological
recordings. We also use optogenetic tools such as
ChR2 and halo-rohodopsin to manipulate activity of

specific types of neurons. Using this approach, we

examine behavioral consequence of activation or

inactivation of specific types of neurons.

*Kimura, Y., Satou, C., Fujioka, S., Shoji, W., Umeda, K., Ishizuka, T., Yawo, H., and
Higashijima, S. (2013) . Hindbrain V2a neurons in the excitation of spinal locomotor circuits
during zebrafish swimming. Current Biology (in press) .

s*Satou, C., Kimura, Y., and Higashijima, S. (2012) . Generation of multiple classes of VO
neurons in zebrafish spinal cord: progenitor heterogeneity and temporal control of neuronal
diversity. J. Neuroscience 32, 1771-1783.

*Satou, C., Kimura, Y., Kohashi, T., Horikawa, K., Takeda, H., Oda, Y., and Higashijima, S.

(2009) . Functional role of a specialized class of spinal commissural inhibitory neurons
during fast escapes in zebrafish. J. Neuroscience 29, 6780-6793.

sKimura, Y., Satou, C., and Higashijima, S. (2008) . V2a and V2b neurons are generated by
the final divisions of pair-producing progenitors in the zebrafish spinal cord. Development 135,
3001-3005.

X FE A ERNZNTDRBICISTAIRIELIENI RV 1=y 7€
T5714vva1, LRIGBEDHKER, TRIHE S BEMEER,

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

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

FBHEENAFT ATV RV 2 — £ DR/ R HRED

L

97




e ki FE

Postdoctoral Fellow: SATOU, Chie, PhD

g RE E— (EEPWRFAHRS)

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

BERAAFHEFLHE, BERARAKERAZEHRFZHAER
; RRAZEBPHREMLERE BAAERETREET, By BT, BERL, FR22F4RNORN, FW  HREERF
i B4, EREYSHEREE RSB EERTENTS 2005 Graduated from Waseda University. 2010 Completed
MEREEHES, —1—A—IMUTAEAN———T Iy IREEREEFETER the doctoral course in the Graduate University for Advanced Studies. 2010
15811 BHSER, I MiZEES, ReEBERS Postdoctoral Fellow, NIPS.

1989 Graduated from University of Tokyo, Faculty of Science. 1994 Completed the Specialty: Neurophysiology

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

Mmxe AW BHEF

Postdoctoral Fellow: KIMURA, Yukiko, PhD

BERFE, RRAFEZRMEMEY, BFEL, LEH
MRE, BAZMRERSHMEREZRTFR22E48D5
R FIX  REEMS, HEEER

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

For the highly reproducible experiments, it is important
to use well-characterized and quality-proofed animals.
For this purpose, it is necessary to provide air condition,
care for animal health, and prevention of infectious
diseases. Surgical rooms and experimental rooms are
provided in the terrestrial animal section. In addition, an
annex (1,074 m? composed of special rooms for
experimentation with transgenic animals was built in
1994.

In 2000, the structure of Okazaki National Research
Institutes changed following establishment of Center
of Integrative Bioscience. Currently, the Center for
Experimental Animals is situated under Research
Facilities of our institute complex. In 2002, another SPF
animal facility building was built in the new campus in
Area E.

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

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

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

1. The development of animal models in dermatology

and plastic surgery.

BMRBREty2—
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We investigate melanocytes in the epidermis
and/or dermis of hairless animals and Japanese
monkeys. In addition, we study wound healing in
the skin of these laboratory animals.

2. Clinocopathological study on obesity in companion
animals.
The study on pregnancy toxemia in guinea pigs.

4. Development of new technology on the care and
management of laboratory animals.

5. Environmental control of laboratory animals.

> 2—F (#F) (Director)
gz HE BEZ

Professor: MINOKOSHI, Yasuhiko, MD, PhD

EEIS (LBFHERER) AN &

Associate Professor (concurrent, NIPS) :
KIMURA, Tohru, DVM, PhD

. FRETAYESFRMMELRRET, Bt MED, B
BRETXER, BEE-NEWNEZRET TH17F6ANSERE
PHERUR. B KRBT, BMERERE, BRsE

1983 Graduated from Tokyo University of Technology and Agriculture, Faculty of
Agriculture. 1985 Completed the master course in Agriculture, Tokyo University
of Technology and Agriculture. 1986 Nihon Nosan Kogyo CO., LTD. 2002 Saitama
Daiichi Pharmaceutical CO., LTD. 2005 Associate Professor, NIPS.

Specialty: Laboratory Animal Science, Veterinary Dermatology, Plastic surgery
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Research Center for Computational Science

Ai##% Non-selection
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Division of Coordinator for Animal Experimentation
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BhbHsb, 22T, AEHMTI, PRLORBEHE.
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2. EWERCETIECAREECHHE

3. B EBCEIT A IE WA

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

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

This Division has three main missions as follows.

1. To educate and train researchers whom belong to

3 Okazaki Institutes concerning to ‘Law for the
humane treatment and management of animals’,
‘Standards relating to the Care and Management
of laboratory animals and relief of pain’,
‘Fundamental guidelines for proper conduct
of animal experiment and related activities
in academic research institutions under the
jurisdiction of MECSST’ and domestic Standard.
2. To prepare a report of self-evaluation.
3. To disclose the data for animal-based research

among 3 Institutes.

HEHE AR &

Project Professor: SATO, Hiroshi, DVM, PhD

ARAFREEFIE, BFEL, EIFHEEMEH K

y L FDAZEEMRE, RBAFEFE - £EEHRFZHRZIE
LR —BIRERTER20FE 81BN SR,

B RBREME, BMERRERE

1966 Graduated from Nihon University School of Agriculture and Veterinary

Medicine. 1966 Researcher, National Institute of Health. 1975-1978 Visiting Scientist,

BOB, FDA. 1980 Associate Professor & 2000 Professor, Nagasaki University. 2008

Emeritus Professor, Nagasaki University, 2008 Project Professor, NIPS.

Specialty: Laobratory Animal Science, Zoonoses
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Technical Division
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Outline

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

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

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

In addition to these technical supports, the
Division is conducting common operations
(maintenance and control of equipment,

machinery and other installations at the

Institute, and management of research meeting
and supply shops) .

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

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

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

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

Report of Technical Research Meeting."
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Head:
OKAWARA, Hiroshi
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Assistant Head:

OHARA, Masahiro
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Section Chief:
ICHIKAWA, Osamu
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Unit Chief:

SAZI1, Toshiyuki
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Unit Chief:
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Unit Chief:
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Facilities Shared by the Two Institutes

HERAF

Joint Researches
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The Graduate University for Advanced Studies School of Life Science
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Sokendai Brain Science Joint Program
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Students from Other Universities

EWXI}IL

International Exchanges

Equipments, Joint Researches, Education, Common Facilities
HEFI KRGS Ry $6 388 e 5%
Research Facilities and Equipments Common Facilities in Okazaki
HFIFIFRER LS 1 R E RS
Large Facilities and Equipments for Cooperative Studies Okazaki Library and Information Center
IR - BAM AR a7 7L At 2—




| —T I

$t [B I A R BR b 85

Research Facilities and Equipments

HRIFIARER S

Large Facilities and Equipments for Cooperative Studies

#IE Outline

AR AT, 2 EDOEAFL KF 2 CDHET As a mission of NIPS to be the inter-university
BRI 22 B B & D K R R D R & 2 T D F: [w] F1) A research institute, which conduct joint studies
TRHETAZLPHEMEL TV 3T, 2070, KA with researchers from domestic or foreign
f i G HR 2R, R e B BRI A universities and other research institutes.

T4, BIPARITCAA =2 7DD DI vt S DBl NIPS provides specialized equipments, large-
J - HERF - HHE R IOIHEFIF S LTORT, scale equipments and research facilities, and

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

brain.

B EEFIEMEE (HVEM) High voltage electron microscope (HVEM)

PR W o BT B 78 & 7ol v 1 SR A B (Hitachi
H-1250M) T, @ IIEEE 1,000 kV THEHLTHY, &
FHEOEC OB ZEEIL 7X10° Pa bl Ricfrzhn 4, ZLT,
1000 %4 6100151  TOILKGER AN TE T, 212,
JZ3# 5 nm FTOHRK %, 4 P> b)) —EHE RS 2 H
VT 60 EOFHTHB L TBIET I LA TIHDT, K
SHAMERE CIRBUSE A nTRE L BB E O =R T 215 56 2
LW T,

Hitachi H-1250M is the high voltage electron
microscope specially designed for biological and medical magnification ranges from 1 k to 1,000 k. Projections of
sciences. The microscope usually operates at an thick biological specimens up to 5 pm are collected at tilt
accelerating voltage of 1,000 kV. The column pressure is angles between *=60° using the side entry specimen
less than 7x10° Pa near the specimen position. Image holder, which gives 3-dimentional ultra-structures of

acuisition of biological samples performs at the biological specimens at nano meter scales.
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HSHEBEREESRERE (MRI: 3 tesla)

RFR T DR ALIR B R %
FIFT22 k04D, IO
e AL L, I 2 A L
THDORATHEEY b ERLT 5
EPHRET, ZOREEICLS
T, N[O & R B RE O pi ek
WEFFMICMET TEE T, 3610
SRR 21 4F BE i 3 tesla MR 2

RN PR IN T =

1

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). To

simultaneously measure the neural activities

FUEA L, (EARR D209 FAER b O MG E) % [ 25 of two participants during their social interaction, we

SN A LA AREE D 2 LT,

installed dual functional MRI system with two 3T MRI.

[F72520E] 37 ATHAIEEEE (Allegra, > —A v ALEL NIPS installed 3 Tesla magnetic resonance imaging
SR 12 SRR A Verio 27, Y—AYAfL8L PRk 21 4F system (Allegra, Siemens in FY 2000, and Verio x 2,
FEEEA), BRI REE, WS AT 4, Siemens in FY 2009) .

Peifiiis (AifimE) SHAIZEE  Magnetoencephalography (MEG)

IV # (msec) HLELO & O B R 43 iR g
&, mm HOLO & 2243 R AE & A fif
AT, BT, BRI %
R 5 2 s ko, SRR, F8100.3
RO LI ) O ot 175 B o B R ), 26 T ) 375 Bl
DEEFCAERTY, 7, BGEH) DR
AW HRIRETHY, HEEMELTD, B
DEMOLTD 6%, 0K, alk, B,
YIRDIEB DL & M5 2 L A ATRE
T¥, Ziid Brain wave L FranT
Vi,

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

conditions can be analyzed.

{EBNHHEEZ FIEMEE  Phase Contrast Cryo-electron Microscope

MRIRAL 228 T PR, B ook et
SRR 2 B RRE TR T A LN TE LT,
PECRESA R PR BRIBETHETS
SRR v 2 — o &, Mg sOR 2T
b B S 274, 24 RTRE T 5 IR L
HEBTPRETEIIANT -4 & —, 4k x4k
DWRHEI CCD #AS R EHFEW SN T T,
200 nm  TORCHEEDHE 22 oA
MBI TS, BOE, VAR, NZTYT, B
R, MR e LR R (0 d) (2
ECIRECHE T T2 2L A TEET,

Phase contrast Phase contrast cryo-
electron microscope is an electron
microscope developed for observing close-
to-life state biological samples by rapid
freezing and ice embedding. Biological
specimens to 200 nm thickness can be
observed with a phase contrast. Structural
analyses of protein molecules, viruses,
bacteria, cultured cells and frozen tissue
sections are the main target of this novel

microscopic system.
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ES 7Oy o RMEBTREFIEMER(SBF-SEM)  Serial Block-Face Scanning Electron Microscope(SBF-SEM)

Hig 7 ay 7 FKHEENE aQ
T B M 8% (SBF-SEM) &, F
B 24 FREECHT LCEA S
U =IRITCA A= v T HE T
7. SBF-SEM &, #iiga#a
ni-Ffftex4vE2F 47T
FREAHCHID 226, 2 DH
Lhiz7my 7 RENCHN 1
B EEME MR (SEM)
CEOEREESRL, Bl = )
TSP HEET 2T,
AR D & 5 75 FEEEAY K & 5k
Blo=kItiEr, -+ nm o
FRAREE Tl L T2 2L H TS
37,

£ b %
3, BRE(7= 40
) v 2 —4F—
Prtiv s A
HTHELIELZ
ETEEFEED
v rRA L EI
REDIEL, 21
Lo THNET F
PR L, MR EDA A= L 7 %475 120D BT,
PERD TR L L, RIEEOmMEXR2FHT 57
, Wik EOWEMANEMEIENRTEY, 36 ICHERRE
PEW DL COPRERTT, BE, BB 2 FHME 3 &
PHOT, thiEfil - 7)) 7Hlle s E OS] - #iE D BN
BliEE R, SEREZEYEOEEAREH YTt 33, &
I TRER Ny e v OB R RNEE 2 F o 28+
JEESHM SR E LTV 2T, 2, BOE T, 26180t
FwAA—T 7ROl FIEEAA - v 7 E b B2
BoTwid,
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Pin point excitation

W Serial block-face scanning electron
: microscope (SBF-SEM) is an advanced
3-D imaging tool. Two different types
of SBF-SEM were installed in 2012. A
resin-embedded biological specimen
| is repeatedly trimed by a diamond
_ knife attached inside SBF-SEM, and
serial block-face images are acquired
by scanning electron microscope
(SEM). 3-D structure of the specimen
is reconstructed from the serial block-
face images. 3-D structures of large
biological specimens like brain tissues
can be visualized by at dosens of nano-

meter resolution.

Serial Multi-photon
excitation is a method to
visualize living tissue by
exciting the fluorescence
molecules with the
tightly focused high
a power femtosecond pulse
laser. Compared with
single-photon excitation,
multi-photon excitaton uses the longer wavelength for
fluorophore excitation, therefore it can be a superior
alternative to single-photon excitation due to its deeper
tissue penetration and reduced phototoxicity. 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. Recently,
we also started to build a 2-photon fluorescence imaging
microscope for imaging protein-protein interaction or the

activation of signaling molecules.
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HRNITEIT ANy T —

FHEFEZEO L L, =Y 2AHDITH)
FANRETET 5 128 D K 25 2 [
gt L T ¥, BifE, TR
bDIZix, 747 - R B, BHNE
Bk, FIRDRIGAER, A—7" 74—
N, STk, Ry b e —)
AR, AL AITENIERABR, v — X —nmy
FilER, Fvosva-freyay, B—
Vv b EGIRGRERER, BAT(54 b BT,
8 HIhk gHIk Ak FE, T FHLKEE, YA
KRR, = R, PR RREER,
R S T A O SR BR, 52 B A [ ok IR,
REBERR, S—2r—JF#E=4Y
YIHDHY, FRUFESETOSTE
T,

LRED &S kA A TE AT REE %
O, BRI =y 2R LT R AT
7 Ay 7Y =270, flikv v TORBRE RT3
Z LT, RAEE T OBREA B EI R RE A - AR AR, FRIER
FLEORO KRR B L DBIREHOAIZL TV (I EE KRS
LHELLTOVET, 7o, T8 A MYy 7Y —DO® R, R
fEROEH LN FERDF—2R—2 b2 D E LT, AW

8l FHAREE

EYAAGREE

XI5y M ORHERERERRITEE

<UA - v MO R B DA L)
ToHEAZFHLET. (1) ESREH O
LTz, BB P COH —=a—nr{f#ny
MR BN OFH, (2) BHATE) Ttk
B N E AL TOMBRZEME O 4
WEHEL (3) 75y LUAESnr s H
SROW KM 7 v % Rl L7 ik fE s )
LIRE MR Z e R A M IS B O
Ar=2r7, (4) BHRITE MBI E A
118, =AY EOFH, (5) HHRT
B) T A IR, BRI, MEDFHIL,
[ExEfE] R 2N
T A X — (R O T R R

(7rvatt), =4sux47) v A (m4antt), H—=a2—
0 HEGC SR, 1B IEERR T v A M) —EHEIFHI 27 4,
AV 28 ZFV1000, 7'v4 €22 2 MyCAM

A comprehensive behavioral test battery

RAFZEiz 3133 Yy —A L LTDO&E %
HoTWE,

In our laboratory, we can conduct
various kinds of behavioral tests for
genetically engineered mice, including
wire hang, grip strength, light/dark
transition, open field, elevated plus
maze, hot plate, social interaction,
rotarod, prepulse inhibition/startle
response, Porsolt forced swim, gait
analysis, eight-arm radial maze, T
maze, Morris water maze, Barnes
maze, object recognition test, cued
and contextual fear conditioning,
passive avoidance, tail suspension,
and 24 hour home cage monitoring.

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

engineered mice.

Analytical equipment for in vivo neuronal, metabolic and physiological parameters in mice and rats

We analyze the following
physiological parameters in
mice and rats:

1) Single unit recording
from motor related brain
regions in awake state, 2)
Neurotransmitter release in
local brain regions in free-
moving animals, 3) Regional
neural activity detected
as intrinsic signals with
taking the advantage of light
fluorescent dynamics of flavin
or hemoglobin, 4) Energy intake and expenditure in free-
moving animals, 5) Body temperature, heart rate and

blood pressure in free-moving animals.
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Research Facilities and Equipments

SRR - BER SR

Facilities Shared by the Two Institutes

#IE Outline

AP E ST I R O RE A A i g s Hod 15
fEaRE LT, BURDEWBIE 722 A RIHEREL D2
£, EEL BRI A8 A AN i Lo ki fie
RELLT DL, BFZERr DI LDEGEL TV 5,

National Institute for Physiological Sciences
and National Institute for Basic Biology are
sharing facilities which are innovative for

conducting biological researches, but rather

expensive to be supported only by one

institution.

BFIEMEHRR

Section of Electron Microscopy

86 ~— 2 (See P.86)

A=

NRINC 724 A, KT 70 O REE TAEFE % 5% fi
L, KBIFZEREGE 7 6/ NIRRT SR 5 & T, BHOIER
2 LB S OBUE, FFRPUR, ML L emrat
— o TIT ), TR, RAEMOEFIEE
PP R 2 X AR - AW ORI e b %
B B2 LT, I IR 2 PR L TV 5.

Instrument Design Room

Custom-designed equipments, which are not

commercially available, can be constructed in this room.

The machine shop is equipped with various types of i
I-H-HEBRICFERTE3—MIEE BREMRAES)

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

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

calibration of electronic devices.

110 | tAMARSREE  2H - BEFRERR

L



—T I

EEEETEERIHZE  Functional Genomics Facility

W HERETE TR AT, JERE A A2 O S 2 O
BH-ERZIToT0 T, BEOEO LD UL O
KA DNA & — 22 0 —D 5 L eimbss T, 40 FiH
70 BT A ZHEL, S EFIACH LTV,
i, WS DNA & — 2= o — B BN EE 2 P L
MR I AL R ANT VT,

The Functional Genomics Facility is a division of
NIBB Core Research Facilities and organized jointly
by NIBB and NIPS for promoting DNA and protein
studies. The facility maintains a wide array of core
research equipments, from standard machinery like
ultracentrifuges to cutting edge tools such as next

generation DNA sequencers, which amount to 40

HFHRITE  Spectrography and Bioimaging Facility

FREEW AT - TR, ey — v ETBIFR
AR OIFRFIHOH L LT, WEOEH - EHEHIL->T0
5, XEREIL, KE2AxZ s 57, Gy —F =AY
i, OCSRMERE, FERREAMEE, & FEB@ET Y —2 27 —
varEwds, il 2—F—OFENE DD, 4 A—
U RBMEERMN T A7 s = Av e ib—, EEAEY
Pl e ->TV 5,

Spectrography and Bioimaging Facility is a division
of NIBB Core Research Facilities. It assists both
collaborative 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

different kinds of instruments. Our current focus is

supporting functional genomics works that utilize mass

spectrometers and DNA sequencers.

BENNEE (EMBEEERITE)
Mass Spectrometry system for biological specimen (Functional Genomics Facility)

also hold technical seminar and training session about
microscopes and bioimaging to provide useful information

to users.

KEIZNRYT NOATZT (SFFEFE)
Okazaki Large Spectrograph (Spectrography and Bioimaging Facility)
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Joint Researches

HEMAF

Joint Researches
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2. FtEHXRMHAE

sHEEEIRFE, AF2E# DR EE DO TR ST
Ho7 —=%a0ET 5. 2007 FEEI TR, BRI VE)
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Joint Researches

Outline

The National Institute for Physiological Sciences
(NIPS), an inter-university research institute, carries
out general collaborative research, planned collaborative
research that focuses on the most important theme at
the time, and cooperative research using large facilities.
As the following table shows, many collaborative studies
are conducted each year and have produced promising
results. In 2013, the institute plans to carry out 104
cooperative research projects, and 41 cooperative
experiments.

Another one of principal pillars of the corporative
studies at NIPS is the NIPS research meeting. Unlike
normal academic meetings, here, most of these meetings
include oral presentations, giving plenty of time for Q&A.
The small number of participants also allows detailed
discussions to take place. Twenty-one meetings were
held last year, and 18 meetings are planned for this
year. The number of NIPS research meetings greatly
outnumbers those hosted by the other two research
institutes in Okazaki, and in fact, they have become a
highly important base organization. In the past, the
meetings have helped establish new scientific research
funded study groups, and have even established activities
such as academic conferences. The NIPS International
Workshop has been running since 2008. Research
meetings inviting overseas researchers, who present
their work in English, have shown positive potential for

the future of science.

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 2012, 79 projects had
been selected as part of a move to raise the number of

cooperative studies.

HEMAF
Joint Researches

2. Planned collaborative project

Planned collaborative project themes are selected by
NIPS, which are based on requests from researchers.
Until 2007, there were two themes, ‘Physiological and
neuroscientific studies into genetically modified model
animals” and “Biomolecular sensors and physiological
function”. Additional themes were added in 2008, with
“Functional and morphological analyses of cells and
tissues by multi-photon microscopy” and “Medical and
biological applications of phase-contrast cryoelectron
microscopy’ (name changed to “Medical and biological
applications of cutting edge electron microscopy  in
2011), and in 2009 with, “Behavioral analysis of mouse
and rat”. Also, “Analysis of metabolic physiology for
mouse and rat” began in 2011, while “Transfection study
with primates”, “Analysis of fluctuations in function
research in life science”, and “Multidisciplinary study
of neural information” began in 2012. In 2013, another
new theme will be added, “Transfection study with viral
vector neurological system”. 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.

The details of the planned collaborative research are

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

Genetically modified model animals help researchers
studying physiology and brain science, where progress
can only be made through studying individuals. The
engineering required to create such model animals has
taken huge leaps forward in recent years. Compared to
other institutes, the Section of Mammalian Transgenesis
at the Center for Genetic Analysis of Behavior in NIPS
has made a large contribution to physiology and brain
science, and reproductive biotechnology, by providing
researchers all across the country with technology to
produce genetically modified model animals. To support
our cooperative studies, we provide the means to develop
adoptive models such as transgenic or knockout 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 knockout
rats. Researchers at our lab have already been successful
in creating ES and iPS germ cell lines from rats, from
which they produced three strains of knock out rats, and
one strain of knock in rats. In 2013, NIPS plans to allow
other researchers to use these endogenous gene altered

rats for their projects.

“Behavioral analysis of mouse and rat”

Today it has become possible to associate genes to
particular behaviors, thanks to genetically modified
animals. However, such research requires a large
number of different behavioral tests that are also
reproducible. Having individual laboratories conduct
these tests individually is both complicated and produces
a lot of waste. The Section for Behavior Patterns was set
up in the Center for Genetic Analysis of Behavior at NIPS
to provide analytical information on animal behavior to
all the researchers involved in our cooperative research
studies. As an expert in mouse behavior, Adjunct
professor Tsuyoshi Miyakawa was invited to the section,
and in 2009 started the planned cooperative 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 2012, NIPS carried out 12 collaborative projects with
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outside research institutes, and two projects within NIPS.
A number of behavioral test analyses have been carried
out on eight strains of genetically modified mice and mice
administered with medication, and exhaustive behavior
test batteries on six strains of mice. So far, the ImageEP,
Program for the Elevated Plus Maze Test software used
to analyze the behavior protocol in elevated plus mazes
(Komada et al, JoVE 2008) has been publicly released,
and can be downloaded at the following website: http://

www.mouse-phenotype.org/software.htm

Using the software should help researchers studying

behavior to analyze pictures more efficiently.

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

2010, and the planned collaborative research project,

“Metabolic physiology analysis of mice and rats”, had

started in 2011. Since then, researchers from within and

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

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

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

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

Four collaborative research projects with researchers
outside NIPS, and two collaborative projects within NIPS

were conducted in 2012.

“Medical and biological applications of cutting edge
electron microscopy”

The phase-contrast electron microscope developed by
NIPS shows its true potential when combined with quick
freezing sample preparation. Under this condition, it is
possible to study unstained biological samples, including
motor proteins, membrane proteins, viruses, bacteria, or

cultured cells, to more or less their true state with 1 nm
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spatial resolution. Plans are being put into practice to
allow this state of the art electron microscope to be used
by medical and biology researchers.

In 2012, two planned collaborative projects were
carried out. One had produced microscopic images of
platelet activation processes, where researchers observed
fibrin polymerization due to active platelets through a
fluorescence microscope. They then mixed fibrin with
integrin to find an explanation to the structural change
that occurs when these two interact on the platelet using
phase contrast. The second project involved developing
microscopic and electron microscope cells to be used for
observations, and aims to find a way to observe structural
changes to an active biological molecule in a controlled
environment using a fluid sample cell, simultaneously by
fluorescence microscope and by phase contrast electron

microscope.

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

Local and international interest is growing in two-
photon excitation microscope systems, since it is a less
invasive way to study the microscopic structure and
functions of biological organisms and tissues. Currently,
the institute has three upright two-photon excitation
microscopes. They are some of the most powerful in the
world, allowing the observer to observe one millimeter of
deep brain structure with less than a micrometer of
spatial resolution. However, not many institutes have
them yet because maintenance is complicated, making
NIPS the only institute within Japan with the necessary
resources who also offers collaborative research. In 2011,
Associate Professor Hideji Murakoshi joined NIPS, and
invented a way to use the two-photon excitation
microscope system to observe intermolecular interactions
within a cell. His other projects include looking for a
way to introduce single molecule imaging systems using
Q dot, and he is currently working on collaborative
research to find various imaging techniques using
fluorescence microscopes. Recent successes include,
particularly, developing technology that allows in vivo
Ca” imaging, and long-term imaging of same body or
same microscopic structures. Using this has lead to

collaborative studies in observing biomolecules or cells in

the brain, blood vessels, bone tissue, or digestive tract.
Other projects include collaborative research into
biological constant function mechanism development and
multi-photon microscopes. This year, three planned
collaborative projects, and eight preliminary experimental
studies to find potential collaborative projects had been
carried out. Aside from research, 10 consultancy sessions
took place with groups interested in collaborative
projects using the multi-photon excitation microscopy
system, and 20 groups visited the institute to see the
multi-photon excitation microscopy system.

It is expected that the number of collaborative
research proposals will go up in the near future, which
introduces the issue of how NIPS will work to make sure
it and its collaborators can maintain its status as a world-

leading research institute with top microscopes.

“Transfection study with primates”

Advances in technology to control molecular functions
or change neural activity by inserting certain genes into
primate brains using virus vectors can lead to major
possibilities. Getting to do such research, however,
requires a long list of equipment and facilities to enable
researchers to develop do things such as develop vectors,
or insert vectors. Planned collaborative research projects
were launched in 2012 so that researchers could share
their resources, and work together to unravel mysteries
about higher brain functions and pathological conditions.

In 2012, three projects were carried out. 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”
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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.

“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 2011, eight individual projects
proposed by NIPS, two projects by NIBB, and one
from IMS took part. The project also invited scientists
from overseas, sent their own scientists overseas, and
started holding symposiums with international guests.
Collaborative research proposals were also accepted from

2012 onwards.

“Transfection study with viral vector in neurological system”

124 | RATHRSE/ HAFHRS

Recently, the efficiency of using virus vectors to transfer
genes into the central nervous system has been getting
more and more attention. In response, the NIPS brain
function measurement and support center’s Section for
Virus Vector Development is moving forward with its
plan to develop new virus vectors with outside research
collaborators, and offer already made virus vectors to
outside researchers involved in collaborative projects.
To do this, researchers would need to focus on various
serotype adeno-associated virus vectors or highly regressive
lentiviral vectors, which are virus vectors currently being
developed that enable neural pathway control.

In August 2012, Associate Professor Kenta Koyabashi
was appointed to the team, and since then has launched
a large-scale virus vector system at the institute.
Currently, the team is working on solving the unknown

mechanisms behind the brain’s higher functions.

3. NIPS research meeting

In 2012, more than 1000 researchers took part in a
total of 21 meetings, and the numbers keep growing each
year. In 2013, 18 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. These revisions are

underlined in the following points.
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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
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 2012, the theme of the workshop was ~

Central Neuroplasticity in Sensory-Emotional Link” .

5. Cooperative study by high voltage electron
microscopy

NIPS is one of the only major organizations with a
high voltage electron microscope (H-1250M) that is
used for medical and biological research. It is used by
local and international researchers who are working on
collaborative research projects. With an accelerating
voltage of 1000 kV, the microscope is capable of high-
resolution performance, and allows researchers to look
into the depths of cells to a few microns. Therefore, it is
possible to study conformations in neurons, or run three-
dimensional analyses of components within cells using

tomography. Currently, the microscope is being used in

collaborative studies involving three-dimensional analysis
of microscopic structures, high-resolution observation
of biological specimens, and observation of biological
specimens in their natural habitat. Since the microscope
was turned on, the majority of its users have been
outside researchers. In a way, this emphasizes the role
of NIPS as a resource provider. In 2012, 18 projects had
been chosen, five of which were from overseas. A digital
camera was installed in 2012, which will open up more

research opportunities.

6. Cooperative study by functional imaging

(combined study of 2011’s cooperative study

by functional magnetic resonance imaging and

cooperative study by magnetoencephalography)

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

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

In 1991, the first 37 channel magnetoencephalography
(MEG) machine in Japan was installed at NIPS, and
has since been a pioneer for MEG studies, even getting
recognition from the international community. At the

same time, researchers from universities and institutes
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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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Joint Researches

NIPS International Workshop

" Central Neuroplasticity in
Sensory-Emotional Link "

Outline

In NIPS, a series of domestic mini-symposia
(Kenkyukai) on neurophysiology of emotion has been
held annually since four years ago. This year, as a 2012
symposium of this series, we held NIPS International
Workshop on “Central Neuroplasticity in Sensory-
Emotional Link” from September 13 - 15, 2012 at the
Okazaki Conference Center. This workshop was held
also as one of the Satellite Symposia for the 35th Annual
Meeting of the Japanese Neuroscience Society, and
sponsored by “micro-endophenotypes of psychiatric
disorders” Grants-in-Aid for Scientific Research on
Innovative Areas. There were 21 oral presentations
given by 3 overseas invited speakers (USA, Canada
and Taiwan) and 17 domestic speakers and 16 poster
presentations. These presentations contained their most
recent and unpublished results on the neuroplasticity in
a variety of sensory and emotional systems over multiple
levels from molecules to systems, and over diverse
species from C. elegans to human, with multidisciplinary
approaches. Highly active and stimulating discussions
among the speakers and audience followed these
presentations in every session. Such interactions among
participants were not limited in the sessions but also
deeply facilitated in the welcome parties held every
evening. These become ideal occasions for the intimate
exchange of ideas between presenters, students,
and postdocs over generations. The workshop was
thus very successful and highly esteemed by many
participants. We believe that this workshop would be
seed for future collaborations between researchers of
different methodologies and viewpoints and contribute to
promoting researches in this emerging interdisciplinary

field.
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43 NIPS International Symposium

“International symposium of face perception and recognition”
October 31 - November 3, 2012 Okazaki Conference Center, Okazaki, Japan
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43rd NIS International Symposium
Face Perception
and Recognition

Okazaki Conference Center (Okazaki, Japan)

Oct. 31 (Wed) to Nov. 3 (Sat), 2012

43" NIPS International Symposium was held as a
cooperative symposium with a Grant-in-aid for Scientific
Research on Innovative Areas, “Face perception and
recognition: Multidisciplinary approaching to
understanding face processing mechanisms”, supported

by the Ministry of Education, Culture, Sports, Science
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and Technology (MEXT), Japan. One hundred forty nine
researchers (36 from abroad) participated in this
symposium, probably one of the largest ones of the
history of NIPS International Symposium. During a 4-day
symposium, 33 oral presentations (22 by guests from

abroad) and 72 posters were presented.




Program

Oct 31 (Wed) , 2012

8:20-8:30

Opening Remark
Ryusuke Kakigi (National Institute for Physiological
Sciences)

8:30-9:30

Keynote Lecture 1
Chair: Tetsuya lidaka (Nagoya University)
James Haxby (Dartmouth College, USA)
“A common, high-dimensional model of the
representational space for faces and objects in ventral
temporal cortex”

9:30-9:45 - Coffee Break -----------

Session 1

Chair: Tetsuya lidaka (Nagoya University)
James Haxby (Dartmouth College, USA)

9:45-10:30

Kalanit Grill-Spector (Stanford University, USA)

“The neural bases of face recognition in humans”

10:30-11:15

Maria Ida Gobbini (Dartmouth College, USA)

“Distributed neural system for face recognition”

11:15-11:45

Tetsuya lidaka (Nagoya University)

“Distinct neural correlates of empathy for happy and

sad emotions: 3T fMRI study”

Session 2
Chair: Ryusuke Kakigi (National Institute for
Physiological Sciences)
Bruno Rossion (Universite Catholique de
Louvain, Belgium)
13:15-14:00
Bruno Rossion (Universite Catholique de Louvain,
Belgium)
“Understanding face perception by means of fast
periodic visual stimulation”
14:00-14:45
Margot J. Taylor (University of Toronto, Canada)
“Development of face processing: Recognizing faces
and their emotions”
14:45-15:15
Shozo Tobimatsu (Kyushu University)
“Electrophysiological approach to human face
perception: importance of stimulus manipulation”
15:30-16:15
Ana Susac (University of Zagreb, Croatia)
“Neurodynamics of very early face processing”
16:15-17:00
Andreas Ioannides (AAI Scientific Cultural Services
Ltd, Cyprus)
“Why face processing in the human brain is fast: clues
from categorization and emotion analysis”
17:00-17:30

1

Ryusuke Kakigi (National Institute for Physiological
Sciences)
“Face inversion effect: MEG/EEG study”

Nov 1 (Thu)

8:30-9:30

Keynote Lecture 2
Chair: Satoshi Eifuku (University of Toyama)
Doris Y. Tsao (California Institute of
Technology, USA)
“The neural machinery for processing faces”

Session 3
Chair: Satoshi Eifuku (University of Toyama)
Doris Y. Tsao (California Institute of
Technology, USA)
9:45-10:15
Manabu Tanifuji (RIKEN, Brain Science Institute)
“Neural mechanisms to represent information about
face category and visual features simultaneously in i
nferotemporal cortex”
10:15-11:00
Winrich A. Freiwald (The Rockefeller University,
USA)
“On the neural basis of face recognition”
11:00-11:30
Yoichi Sugita (Waseda University)
“Face perception in monkeys before and after
seeing flesh faces”
11:30-12:00
Satoshi Eifuku (University of Toyama)
“Neural representations of perceptual and semantic
identities of individuals in the ventral anterior inferior
temporal cortex of monkeys”

12:00-
Poster Session Core Time
(with light meals and beverages)

Nov 2 (Fri)

8:30-9:30
Keynote Lecture 3
Chair: Masumi Inagaki (National Center of Neurology
and Psychiatry)
K. Suzanne Scherf (Pennsylvania State
University, USA)
“Atypical development of face perception in autism”

Session 4

Chair: Masumi Inagaki (National Center of Neurology
and Psychiatry)
K. Suzanne Scherf (Pennsylvania State
University, USA)

9:45-10:30

Joseph P. McCleery (University of Birmingham, UK)

“Human face and body action processing in infants at

risk for autism”

10:30-11:00
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Miho Nakamura (The Institute for Developmental
Research)

“Face perception in patients with Williams syndrome:
Neuropsychological and neurophysiological findings”
11:00-11:45

Daniel Messinger (University of Miami, USA)

“The development of face perception in the context
of infant emotional expressions: A computer vision
perspective”

11:45-12:15

Masumi Inagaki (National Center of Neurology and
Psychiatry)

“Neurophysiological alteration of face recognition in
ASD children”

Session 5

Chair: Shigeru Akamatsu (Hosei University)
Helmut Leder (University of Vienna, Austria)

13:30-14:15
Timothy Bickmore (Northeastern University, USA)
“Relational agents for patient education and
counseling”
14:15-15:00
Yiannis Demiris (Imperial College London, UK)
“Bioinspired generative computational models of action
perception”
15:00-15:30
Motoaki Sugiura (Tohoku University)
“Self-face recognition as revealed by fMRI"
15:45-16:30
Helmut Leder (University of Vienna, Austria)
“Appreciation and perception of faces”
16:30-17:15
Alexander Todorov (Princeton University, USA)
“Social perception of faces”
17:15-17:45
Takashi Tsukiura (Kyoto University)
“Remembering faces: The impact of face-based social
signals on memory for faces”

Nov 3 (Sat)

8:30-9:30

Keynote Lecture 4
Chair: Masami K. Yamaguchi (Chuo University)
Gillian Rhodes (The University of Western
Australia, Australia)
“Adaptive processes in normal and disordered face
perception”

Session 6

Chair: Masami K. Yamaguchi (Chuo University)
Gillian Rhodes (The University of Western
Australia, Australia)

9:45-10:30

Harold Hill (University of Wollongong, Australia)

“Exploring face space: Linking perceived and measured

face shape”

10:30-11:15

Alice J. O'Toole (The University of Texas at Dallas,
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USA)

“Understanding the neural representation of facial
identity, race and viewpoint: Constraining the neural
with the perceptual”

11:15-11:45

Masami K. Yamaguchi (Chuo University)

“Infant's face perception: NIRS studies”
13:15-14:00

Ken Nakayama (Harvard University, USA)

“What is developmental prosopagnosia?”
14:00-14:45

Shinsuke Shimojo (California Institute of Technology,
USA)

“Preferences of faces and other objects - behavioral
and neural correlates”

14:45-15:45

Closing Lecture
Chair: Masami K. Yamaguchi (Chuo University)
Olivier Pascalis (Université Pierre Mendés France, France)
“The role of experience on the development of face
processing during the first year of life”

15:45-16:00

Concluding Remark
Ryusuke Kakigi (National Institute for Physiological
Sciences)

Posters
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Gary Housley (Chair & Head of Physiology
Characterisation and physiological significance of TRPC3 Director, Translational Neuroscience Facility
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Oft Channes New South Wales UNSW SYDNEY NSW 2052
AUSTRALIA)

20 v MT ¥ 3 847 5EH) (Motion-in-depth) (2x143 | M A (University of Rochester, 2012.8.28
IR Rochester, NY, USA) “
Analyses of signal flow and subunits' contribution in . O POPNRE,

21 | the P2X2 trimer upon voltage- and [ATP]- dependent BagﬁKeceh(EIE%ﬁﬁhFﬁ HIHRERHER T 2012.9.10

L M NIPS V4—F7=xn—)
activation by three tandem repeat constructs
. ) . Joan Y. Chiao, Ph.D.(Department of
22 | Cultural neuroscience: Progress and promise Psychology, Northwestern University) 20129.14
" B} . - WH  FBE (R A AA A oAt 2 —
IS S S 0.
23 | ENEAHIRE - R I 5 TRPM2 F+A VDA B % E| i B ZE E ) 20129.14
. ) . NE ZF T (ELZ) (Department of Physiology
24 iiis’feeiii; ;Iégl\?tnccfjrizn :a%:(zzasets and antagonist and Biophysics, Washington National Primate | 2012.9.14
y g Research Center, University of Washington)

Grégoire Courtine (International Paraplegic
Foundation (IRP) Chair Center for

25 | Discovering the Spinal Brain Neuroprosthetics and Brain Mind Institute 2012.9.16
School of Life Sciences Swiss Federal Institute
of Technology (EPFL)Lausanne, Switzerland)

% Dynamic analysis of synaptic transmission and its | Richard Robitaille (Département de 2012.9.24

modulation by glial cells physiologie Université de Montréal ) -
# I #(Drs. Bains' and Pittman's lab,
27 | FR TEAM 2RIz 351 B2+ 7" AD ] ¥ Hotchkiss Brain Institute, University of 2012.9.26
Calgary, Canada)
Microglial interactions with synapses are modulated by | Marie-Eve Tremblay

28 . ; . . . . 2012.9.27

sensory and behavioral experience. (University of Wisconsin)
At e : . I RE (BRI AT -
»/t‘ ) F.‘_,'é\(‘id 5 ’: | iy ,j ¥ M ’7 IRINZ—2 W =, i (= . .

29 | fRIEIK AT E HEARHR L SRR R ks — R R R TR E) 2012.10.23

30 Synchronous neural oscillations and multimodal cognitive | Abdelhafid Zeghbib 2012.10.29
processes: Associative learning and prediction. (FEEY 274 =R D) o

31 An old solution to an old problem: The role of sub- | Peter Redgrave 2012.10.29
cortical vision in reinforcement learning. (EEY = 74— RF D) o

Daniel Minor (Departments of Biochemistry
32 | Structural insights into ion channel function and Biophysics & .Cellullar and Molecplar 2012.11.8
Pharmacology, University of California San
Francisco, USA)
.. . . R Yanzhuang Wang (Associate Professor,

33 | Golgi Biogenesis, Function, and Defects in Diseases University of Michigan, USA) 2012.11.22

gy | TAVANIH— T RSB P MIHOEE) | AT I CERERR - ATIIEE | 501 6
AR ] % D FEIR A 70 SEE T HRERTZCEM RHERIH0 o

35 BRI BRI B IS PE RO R B Hil i A7 | RRH 352 (RPESERRRT AR R 2012.12.10
=R LD RETFZEER) o

26 TAVIE RN BT —HA T X TOERBFROEHRIE | B ATA— (TGRS EE T —HATX 2012.12.10
ARy S TOUNG| BIRRIEIY) o

s sty - N — P M2 RE(T'ovr K¥: BME R OHEE
FENIHL B SED%E ) : 12.
37 | AR EIC BB FE R LS E SO E BRI B AR R — - ) 2012.12.14
. . . . . . . Ryohei Yasuda (Scientific Director, Max
38 | Signaling mechanisms underlying synaptic plasticity Planck Florida Institute. USA) 2012.12.17
132 | £ARARE  EEH L= F—

L




1

39 KB R IFCATRE ROC LR MR OB | Il BRF CEBSAIFERT - it fLse 2012.12.18

TFIYFEE T JSPS HERIFZEE) o
. " . W O (R - AR 2T
I - a > JREEAD =L L - poy e

40 | LGI1 DERIZLH>THRESETADADS TIREAD=A P A R B B ) 2012.12.19

4l R AT MEE AR T AR X — DR R LI BEARIT~ | /MR R (EFEIIZEAT - vANVARZ K— 2013117
DI B3 %) o
Robust representation of stable object values in the

12 oculomotor basal ganglia ZH 1A 2013.1.17
ISR RIS SR IE, KINFEERK IO TLEIZRB | (National Eye Institute, NIH, USA) "
an, Ee~{iians
R S s . N e B PHH 25575 U R R B A i 7 bt
DAL T 3 LOMBERBERE ol k7 g ShE e A iy -

43 | DAEFBEIEDAY 7 vy TR L2 DD IEBR B HE S A G S 2 4 T ) 2013.1.23

. e es s HEB B GERR R B R AT L
% E S ANVEIN &l e e 1.
44 | ANAEIDDDOMFREY S © B REITus )7 DEE| R 4 1T ) 2013.1.23
Ravshan Z. Sabirov (Laboratory of
Ion channels: amazing plasmalemmal gates of living | Molecular Physiology, Institute of

45 . . . 2013.1.23

cells Bioorganic Chemistry, Academy of
Sciences of Uzbekistan)
Metabolic Information Highways T

46 ~1ITZISV'\1V’C@19¥RE§1 TANVE —ETAEIEEL 20 A e A 5 LG 2013.1.31

47 B LAY D A2V =T 022 —= Fe O H | B F (B 73v=7 KEFEHF T4 2013.2.1
HEF OB 5E EWFEEET) -

" o , AR BT OUNKE SRR
e ik SR DBERE L il 7 2.
48 | FIESHRE N RO HERE L I T H R ) 2013.2.1
P PhED (B2 e iRt 24 Al oE
49 | MERER B ST A K AR EREN T 5 7 F AL TE RS Lo x — R R REIT N — & BleEd T 2013.2.1
IREERE S 5ANT)
/M IE S (Postdoctoral Associate, Synthetic
50 | HIE—REH R D3 A 2E 230 AR 8 R TE R D i | Neurobiology Group, MIT Media LabMIT 2013.2.8
(Edward Boyden fff%=))
Koniocellular pathway ganglion cells in the primate | Kumiko Percival (Sydney Eye Hospital

51 . . . 2013.2.14
retina. The University of Sydney)

59 EEBROWRKEEHOZ b v —F—MBEHIAERE | I WA (BB HEARFE R E KRR - 2013.2.20
g HRE TR, #a3%) -
Ty SR AR Kl 5% 5 AR R (%ﬂi%ﬁﬁ%‘?ﬁﬁ - IR FAHEE S

53 | HERERH RS 2k L RE 77 TanE R R R i e BRSO ) 2013.2.27

54 Structural Determinants of TRPV Channel Activation | Rachelle Gaudet(Dept. of Molecular and 2013.3.18
and Desensitization Cellular Biology Harvard University) -
Multitasking voltage-sensing domains as proton Francesco Tombola(Assistant Professor)

55 hannels g g g p (Department of Physiology and Biophysics, | 2013.3.25
chahne University of California, Irvine, USA)

56 | EMKZI1 BEEEEB) HI R O MR TR B 2013.3.25

Dong-Hua Chen (National Center for

57 | Protein folding snapshots captured by cryo-EM Macromolecular Imaging, Baylor College | 2013.3.27

of Medicine, Houston TX)

HERMRE EEBHRLI S —




AMEK

Education

HWEMAXRZERKE

EmEEMAE
SRR FHEROBE

JEAR, AN I MBI A 2 AT 28 O HEME R JE 1Y 47
HORBOBEZEE NI N T, 2 X228 EE L
TEERHREDEIND R BDFEL L -T V5, 7z, HH'E
DM R DE L DMERE L, TERD:R 5 B DMk kA 1=
B pEIK, A MEMOMEDRIEIZLL LT, IRACHE 2 E>
FHEE S LR B OB AR DB N 2D UL Lok
CIEHAZZ T3,

AR F R AL, KPAILFEF BT L DR % L 7
LU NO T, 2OBNIHRERERTERLT, SET, »o
EIBR AN S B N REEBEBE 21TV, AR OH Luiin
BB IS TS B IRIA VIR B 2 RO RIE TR B2 L2 FH O
FEEHMELT, BAIG3EI0H R, POt FE4A» 6K
BAEDZ ANz, SULFHEIZ R, PrBEREEm et
ANV — IR BHAIT R, HAREIRR, A
WZeRt, EBEH R O6M 2B a5, E A%
FHIE S8 A Se T 2 Bk L 3 2 AR P IR, AR
TP R B 4 2 B AR IR, 2RV PR ZE i 2 3
LT 24 BRI OSE R D GRER SN TS, B
BROWMEI LI T OLEY THE,

1. AEMAOBMELHFE

AREIRTIE, NEOHWRERE A NIRRT M REHE DR
115, BEFFRE, AmFgLIbEO B2 H Lo, HFEE
F OB A TP O LB 2 R0, BIRIESDH 5
PR TROBEGRE R TS, ARBEIKTIR, EHFFEOAR
KOBEUIN T, BRDOIEAEETHEy Fr s, AT
LELTRER S MBI DL ~VIZE 2T, 2OHEER Z 012
BRUBILOHE - RBERITO, BERCEGRE 2
DR R B R - ¢ 2 18E T 5,

2. BHOREHEICLZEREAMOEA
AREBISFE—E I LRRLLT, KPR ELLELT
ENLFAFLREDONEH, SFUHALLT, LR RE 7 &

RED) BRUANTOS, SE—EHENIDOTIZSHELL LIEY
LTRTEDHAZIER, SEEUMRA DO TIR3FLL EE#LT,
ZNFNRLELRISEPZ U, O R RELvE
Lot R, 2OHEE ROCHRBRCARLIE

134 | AHER. BEMEAEEAZEARLHRREBR S SROBE

& G, it (B) SOt (BFkr) O eiRE5 33,
Leds, PINEDTEAFCEEE T HE I LTI LR LD
St L (BR) DR ET5, AFERRSE—HIEI3S
%, SEERMAD6HL THD, AFRHNIAHEIOHD2[ETHY,
ZHUZADE TAKLE-IHLIAD2MIT > T3, IT AL E
HHIOE GHIHE3HD2MI Thh 3,

3. AZZAFEH (PRIvIavE)I-)

3—1. EHHFEMARNEZR

ERBEER RN, BB RLZNCDAH =R LTS F 206
BERIZE23ESE L~ VTIREL, EmFIEORBICE T 55
ERBEMRRIToT S, HML 2 K% 4k [HF B O
RERELRKRBU AL LT, ZREAEERRBREE TR
Be BB LI ik e R R 2 E e L, BEIFRAEH T2
JRCIREF 2 fif 2 7o B B S S FH D EHIEL TV 5,

3—2. £ EHFEFROEKXS#

AHEREEEIR TR, ERORARLI=bTHE5 T-HIFE G,
2=V MOIA LI AT L THAERL~IZE BT, A RHRE
LENLDAH =R L ZMANGER UG AME RN TEHE -
R TY, INORELT, R, MR RO 4wk
RO AR L R YR RIER A 5, B
MRE R T 5,

3—-3. £ EHFERORDIFER

PRI OB L BRI E BRI D FEA T 2 B L
TZIUHREL, [ROMMELE» LR L, IR R 2b-
TR EE A ] LLTHE T 2D HHIB LV RSB

3—4. ARERROEFNLEZRA

1) AFEERE, AR FEREREE MBI RERO

MR MR HIROIAR S FH IS LA FH 2 Y)
ZROIEFT LB AT,
2) FhRBEDALLY, AFSHFHEOMEMEREE, Bk,
ZRRIBTERE IO L, ZHAGEIR T ERRHT 5,
3) FhmAECLOT, HE)), KB, BEh, %
EhHMENI R T 5.

4. FrAaNEEFMELE

AR EEEOL, B EO FC O T EFRICRE
BATTARENE AL TOALEDONIH I 2525, Tt
LRSI THIES 2%, YA HORECF G550k
B THUCRELER R &L ErHE, BRI,
BT SRS, HECIRENUM Y T 2LRE SNAIT 7 R A
#LT5, T, HRE BRI 2R, RERET
AR, B BRI A HBLRERE, RELLTO
P RDONS,

L




1

5. AVFa5 L4

5—1. £EHEEHEMHE

KFBEED G, M, MREmE, A CRE2338 30~
NTOHBEY: R ORERE AR RAAN B T 57012,
AR BRI FHE AN RE L TOAEMFIH, 14:12320
HEFIHPRELT, & (4-7H), # (9-12H), % (1-3H) &2
[OTORLTVA, ZrEFE9m (1m2KER) FREETbNS,
SETTRTDOVNHEETEBIOINE R ETS, SFE—H
IR AP ZHED FH I IohTOS, RO B 2> TH
LOTF2E 5 B 2 BR TS A 208 S e 2 L R IR L T A B A°
TE ANnTORRERBETH,

PR 244EFE (20124E4H~20134E3H) (23 T D3- 0D Hi
MEIHDEE bz,

- AH~6H [HRHRE S F5 ) ATRFEILEIZ (LF)

- 9H~12H [HlfakRE ] A E—HI% (1LF)

- 1H~3H TT8ilafhy ) miEsaz (HA3F)

SRR 254E FE (20134E4H~20144E3H) (2R T D3>0
FMBIHOBEYITOLTETHL.

“4H~6H [FRALATEI DMLY | G EBIR (IR TF)

- 9OH~12H [NREGEFRARE S | MASEEZ AR (FRTF)

- 1H~3H Iy FREBE AP | Bk HZEHE (1LT)

5—2. AR HREE

HH1 ORI LT 257 T OIEFED S T D HIF - E S
3T, BB OMERLEDTHRH TS, 1F2KEHFERE, 4
FHEDMRIA AR Z TN L T 67z BRE L TV 3,

5—3. £ERSEMABHHATFR

BBRE B AR LIRS, AR O 1A
B 20 LA TSR AT AR BT 6T, ZOMHE
PHAALLIZADTHS, FTBIIREDANDIRET, £H¥
DB 84S I R EEB ANV T, BAfFhbe
SOTH¥ETS, ENRELIM b AV —225RY, JhE»
RRFEERZRBSTHARELLDTHE,

5—4. £MHEERES

IR B 2% 55 T1T D BB FE L 2200 3 SCOTE K.

5—5. E@mBFEITOJLR

KREFRTITOM R L LM RB R L TR EHALZNL
NOBENBE#ITIHVD,

5—6. AWM PEHEY

R DA T B E R SCORRAT, RH, M sl T, Rt
PO IER T LR XOBBN 2B Zo5, &
RETHEDIREDLLATONE AN L3I+ —, P —Fnv
257N T S,

5-7. EmfEEIF—

H AR ORI R P LR E D O R, AR

TRAERSOMIFRE DN O (2L 2 E3IF—H B » LT
VB, IFER20EREEOMI R A ITON TS, IRb6DE
F—RIIR SR L, BEROHERLEHE LI, I E
ARNEE RS R L T LA TR GO N2 525,

5—8. #EZFMEIA

APttt a, B - Bffiitt &, #RRE, BAEED
F, A, RIEKEEES R Y4 “Electro-chemical
signaling by membrane proteins” »EfmEHEF R RO
WHEMFIHLLT e- 7—=2 VA THSN TV 2,

5—9. REHTE

KB REFRIR S DX TRe 2T, FHE A FEEHAI LA 158
REDM —=0 7 2fToTHY, HIHILLZR R WO N2y
IZDFBIEH TS,

6. FRETE

6—1. IRKEEXS

BAEI2HICRFBR LB RARZ— K2 %175, D2 D4
DREBEGHEESFEBIONTOS, FEHKEDIND 2L
DHEERKEBE D CIAL M b Lo THIZEDRIRIE TS
n/VADREEL L TH LI, REHEORLL-T VS,

6—2. £l FESEEIS—

TR B IR B O ST 1B %2 U THAERK D L X122~ 3HM 4T
bNBTHET, L FHEI R R 3B IR LB FHA I R
HAERECFEERD AR TEIF—217). KEFEBRERHKEAC
LB R TR, B LARIEA TG, B
CEENTIGIT AR AE T A E G R B R DO B IR E D A RIS
DHELEETDHS,

6—3. BIrHXPRERRSE

A RHEE T2 T EDORER LA T EDOMRNE 2
VHTRETHIAMDHERE T, OHDF L2 TE THRFRE AR
AR, SHCTETARFBRAERZIOHIREL TR ELLIN
WG, HorUHRDoNIEEREIL T HBEEDE
TR RO Lk, AR SRR I RN EBRP B B2 ED
DR R 5RO THE,

6—4. KBRA%

IR T HOKIRZZ T, EHE - MRRRE Y FOEDRS
LR ZBATOREFEER BN RELT, DEM» G2 HfRER
TURBRAFE 2RI ANT VS,

ARBR/ MERRAFRAFEDHNFHAMEENFEROHE | 135

L




7. BESIVELYRE-E

TR B s A1
B (TS5 ) _— s B %
e ML B KiE A T—
Tt A il Fl i
W % dok s
T —— B e
— W EA WM BT ok I
Hifa Mt wiE M i
T
N B e R WH T AT
W A e - G T % B
LR OmET | HT %A o
) Wk W —— Wb W
AN A
L W - Sk BHE BRI
e o g G F 5l G R 5
AR W B JeH s
B T s SR
SerE Wh Wk EH R
Tk IEE [ e 54

8. S EMFERKRERFE (FH25FEEFE)

AT K 4% 92 aRE
f EaL HAK SR & B Ao — (R RS
I FEA FEFE 3o BRSO PR RSB AR (D ATFFE)
Sk 20 R DWI WAHYU, Indriati Localization of P/Q type voltage gated calcium channels in the brain
BUDISANTOSO. Tmothus | Morbbtil s bl s o o e s
R K 77 M D HERE T
P 21 fEHE E’Tzii i‘r;fj%j% %%i%ﬁﬁ!Zid&)‘éﬁf@@%@ﬁﬁ‘ﬁﬁﬂ%ﬁ@%ﬁﬂ
e BT FINBED A=A LB BHIF%E
Soeap il RIFE AL B 0R T AR BED T2
10 HA: K BT SEDWEHE 5y WIE iR R DL T
Al Ed AT E M 3o ORI M 35 1 A ST R OO FE R RK.
KN &R VA FHEENEAA S T o AN DH T 75 A 57 F D[R] E LA RE AT
A —f RABHRE D BURE A2 ATV 7 F o DR EIE
PRk 22 R e R EF e AV ORERE - BREM BV TOR
w=ts B FE PR R L IR ORI O fF IR
I ek Tkl B O AR R R B AT
HH FAF BEIR SRR 3513 A o iR D 1%
Role of the brain in coordinating the interaction between skeletal
10 HA% COUTINHO, Eulalia Annette muscle and brown adipose tissue by studying glucose uptake and
fatty acid oxidation in both tissues.
ik G AN TR AR R R RE D&
T P R T A v O PR REIZBE  B A %%
PR 23 R WA B MR - HERF - MBI R Y= AT 407 il LU
" FHER % A& fii D R P
1[G = R~ 7 MR R O 1 IRAZ SR R 5 5,

136 | AMBER HMERRAZRAZEHHEIARVEBRITROHE

| —




| —T I

o Rk Identiﬁcation and chargcteriza@ion of molecules. involved.in. synapse
formation and maturation mediated by Neurexin/Neuroligin pathway
WISESSMITH, Wilaiwan The cathepsin ¢ overexpression and demyelination
‘ Ve et B i CRH =a—moA- S5 A R
PR 23 - = e N
A E R R — N R OHI T
Wi RRA M= FEBIT2 N- 545 BRSSO B RERT 2T
UL WARYC I | S plhomhsilo o LDOPA eamentndce
FEl BE TESR SR AR P HI A RS R B D720 in vivo 27750 7 DR
SUN, Wuping The role of TRPVZ2 in Pancreas.
10 AAZE GUPTA, Rupali Xiif?r(; fgrrlgs;fllfsclggn and functional analysis of TRP-channel in
Eﬂ?gﬁr?hanAMED ASGAR, Investigating the Pathophysiology of Autism
BN R AV 7L RaA MDA RN 3513 B B REARAT
AR % I RE R A A TRO 7 T REGEL RE B B
& E—HD TELHERE 222 7 B DB YRS B REE Y
A B 7 NVIMIVALIERT - L B~ A4 70 N A4 TR BB O i
R RE(G ivl\ileivvxkciﬁiﬁﬁ;ﬁﬂ’ﬁi%t, TEE) (MU ARNTES) #5225
FHRR ]S RSO BRI T 5
SRR 24 4EFE [ S g JREESED TRP FvANVEREND RSB DR
B HORAN B T AR AT DT
PRAMANIK, Gopal o+ 7 2L KT Neuroligin/Neurexin O+ 7 AR 35 A% END B
HBIE VbR AR=C L iR VT 7 AN A D BERE RRAT
bR GERD PINVIMIVAL RS & 527 2B flAH A O B
R B RP 7 v E LT BB X A TR S SR AL B AR D FE 5 Il £
A Z85 B CAT MR B Pt b O iR P
10 HA: L X KAHFEI VAR 5T 5 N- K5 A BUHESH D M AT
W - fMRI (MRI) study of perception of facial recognition emotion in
KA normal subject and Autism
HA OB S e 2 U BE 24 S RE S ORI
By A4 HE 3 AR OB - e B REDIB R
A ke E FEFE R XUBIRGS: (tDCS) ) LES) B DE & - 525508
R B Srah O A AEF O S AR DR A
FRK 25 Ly SRy BRI D UGE L 2 U fiR S R O iR A
SuA HER Wi - BHETRS % OBREMIE D AH =X LB 215
PR BT PO EATEOREREZ B 53 A K BURRIRE [0] Fs D B e i At
WAHAB LUNA E;rcair‘ii(‘ci(;lrzezlilrsld Inhibitory synapse distribution on cortical

RO 254 HBUAE
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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.

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

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

NIPS (National Institute for Physiological Sciences)) .

The outline of Department of Physiological Sciences.

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

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

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

body from an original physiological scientific points of view.
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Sokendai Brain Science Joint Program

1. #9I1%
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http://sbsjp.nips.ac.jp/

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

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

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

We also have intensive courses in Hayama or Okazaki
and all Sokendai students who join this program will be
fully supported for travel and staying expenses.

The following are the subjects to be taken.

- Brain science at the molecular levels

- Brain science at the circuit level

- System brain science

- Brain science topics

- Principles and methodology in brain science
- Bioinformatics for brain science

- Brain science and society

- Introductory statistics for life science

- Integrated brain science I ~ III

- Brain science step by step (e-learning)

Details can be seen on the homepage of the program.

http://sbsjp.nips.ac.jp/eng/
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STUDENTS FROM OTHER UNIVERSITIES

AR TN, R SREIRIHEBILL T, AfRDEmiE
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We are also cooperating with other graduate
universities in Japan. Many graduate students in other

graduate universities stay and study in NIPS for one or

LTw3, two years.
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International Exchanges
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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 fellowship, foreign researchers
and graduate students conduct research works at NIPS.
Recently, the number of foreign graduate students who
enter SOKENDAI markedly increased.

One of the main international exchange activities at
NIPS is international symposium. It is held once or twice
a year Usually, a NIPS professor becomes an organizer,
and 10-20 top researchers from abroad and a similar
number of top domestic researchers are invited. The
number of participants is around 100-150. In 2012, the 43 ™
NIPS International Symposium was held under the title of
“International symposium of face perception and
recognition” (Organizer; Prof. Kakigi) with 143
participants. In addition, the international workshop,
which is an international version of NIPS research
meetings, started in FY2008 and is held once or twice a
year.

Besides these, many international collaborations are

performed at individual researcher level.

1. EAMREES
K % % i & 1|
MA, Jianmei China Professor Dalian Medical University 2012. 4.1 ~ 2012. 6.30
ISLAM, Md. Rafiqul Bangladesh | £-551Stant Tslamic University 2012. 4. 1 ~ 2013. 331
Professor
MERZLY AK, Petr Uzbekistan | S¢™Or Republic of Uzbekistan 2012, 5.14 ~ 2012, 823
Researcher Academy of Sciences
RODSIRI, Ratchanee Thailand Lecturer Chulalongkorn University 2012. 6.1~ 2012.11.30
Assistant Shenzhen Institutes of
XIE, Weijiao China Advanced Technology, 2012. 7.1~ 2012. 9.30
Professor . .
Chinese Academy of Sciences
SABIROV, Ravshan Uzbekistan | Professor Republic of Uzbekistan 2012. 7.9 ~ 2012.10.25
Academy of Sciences
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HUANG, Chao-hua Taiwan | Lostdoctoral Max Planck Institute for 1 o151 99 9919 928
Researcher Biophysical Chemistry
LUBKE Joachim Research - _
Heinz Ridiger Germany Professorship Research Centre Jilich 2012. 3.30 ~ 2012. 6.29
3. BRI L
K %4 %4 L r & 1R
SCHULTZ, Robert.thomas | US.A Professor Childrens Hospital of 2012.10.28 ~ 2012.11. 3
Philadelphia
TAYLOR, Margot Jane Canada Professor Hospital for Sick Chidren 2012.10.28 ~ 2012.11. 4
DEMIRS, Toannis UK. Assistant Imperial College 20121029 ~ 2012.11. 4
Professor
BICKMORE, Timothy | ;¢ 5 Assistant Northeastern University | 20121030 ~ 2012.11. 3
Wallace Professor
4. B2AAER/EIE
K % % Ik 4 r & o R
FLEMING, Roland W. Germany Professor University of Giessen 2012. 5.27 ~ 2012. 6. 1
CHIAO, Joan Y. US.A Assistant Northwestern University | 2012, 9.12 ~ 2012, 9.21
Professor
COURTINE, Gregoire | Switzerland | Professor Swiss Federal Institute of | 15 g6 9919 916
Technology
\(;V;;i/;i(HACHORNKRAL Thailand Doctoral Student | Chulalongkorn University 2012. 9.22 ~ 2012. 9.24
GRILLSPECTOR, US.A Assistant Tnstitute Stanford University | 2012.10.28 ~ 2012.11. 3
Kalanit Odely Professor
MESSINGER, Daniel USA Professor University of Miami 2012.10.28 ~ 2012.11. 3
FREIWALD, Winrich USA Assistant The Rockefeller University | 2012.10.28 ~ 2012.11. 4
Professor
LEDER, Helmut Australia ﬁizlg Research | 17 ipersity of Vienna 2012.10.28 ~ 2012.11. 4
TODOROV, Alexander | ;¢ o Associate Princeton University 2012.10.28 ~ 2012.11. 4
Techev Professor
NAKAYAMA, Ken USA Professor Harvard University 2012.10.28 ~ 2012.11. 4
ROSSION, Bruno Belgium | Professor University of Louvain 2012.10.28 ~ 2012.11. 4
Yves Nicolas
MCCLEERY, Joseph Paul | UK. Lecturer University of Birmingham 2012.10.28 ~ 2012.11. 4
.. . Centre National de la
PASCALIS, Olivier France Director Recherche Scientifique (CNRS) 2012.10.28 ~ 2012.11. 4
HAXBY, James Van Loan | US.A Professor Dartmouth College 2012.10.28 ~ 2012.11. 4
GOBBINI, Maria Ida US.A Associate Dartmouth College 2012.10.28 ~ 2012.11. 4
Professor
SUSAC, Ana Croatia Senior Lecturer University of Zagreb 2012.10.28 ~ 2012.11. 4
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AAI Scientific Cultural

IOANNIDES, Andreas Cyprus Director 2012.10.28 ~ 2012.11. 5
Servuces Ltd.
RHODES, Gillian Tsobel | Australia | Professor The University of Western | 15 1998 901211, 5
Australia
OTOOLE, Alice Joan USA Professor University of Texas at Dallas | 2012.10.29 ~ 2012.11. 4
SCHERF, Kathryn USA Assistant Pennsylvania State University | 2012.10.29 ~ 2012.11. 4
Suzanne Professor
TSAO, Ying USA Assistant California Institute of 2012.10.29 ~ 2012.11. 4
Professor Technology
HILL, Harold Clifford Henry | Australia Lecturer University of Wollongong 2012.10.29 ~ 2012.11. 5
STOUT, Dietrich William | US.A Assistant Emory University 2012.11.19 ~ 2012.11.25
Professor
ZH  1EA US.A Reseach Fellow National Institute of Health | 2013. 1.7 ~2013. 1.7
Tk e USA EOSt‘dOCtoral Stanford University 2013. 3.25 ~ 2013. 3.26
esearcher
5. FH &
K % % W % @ L: i
WAHAB, Luna Bangladesh | Graduate student Bangabandhu Sh.elkh Mujib 2012. 8.1 ~ 2012. 8.31
Medical University
AHMED, Syed Tanvir | Bangladesh | Doctor Bangladesh College of 2012, 824 ~ 2012. 831
Physicians and Surgeons
WANG, Yanzhuang US.A Associate University of Michigan 2012.11.22 ~ 2012.11.23
Professor
ZH US.A Scientific Director | Max Planck Frorida Institue | 2012.12.16 ~ 2012.12.18
PERCIVAL, Kumiko Australia | Lost Doctoral The University of Sydney | 2013. 2. 7 ~ 2013. 216
Anne Researcher
6. ZEEMHA
K % % L i @ oM
. Kyung Hee University
Assistant . .
KIM, Sun Kwang Korea Prof College of Oriental Medicine | 2012. 421 ~ 2012. 5.5
rolessor Department of Physiology
Assistant Kyung Hee University
KIM, Sun Kwang Korea . szls an College of Oriental Medicine | 2012, 5.10 ~ 2012. 5.27
rolessor Department of Physiology
. Kyung Hee University
Assistant . -
KIM, Sun Kwang Korea Prof College of Oriental Medicine | 2012. 6. 2 ~ 2012. 6.21
rolessor Department of Physiology
Assist Kyung Hee University
KIM, Sun Kwang Korea b szls ant College of Oriental Medicine | 2012. 623 ~ 2012. 7. 1
rolessor Department of Physiology
Assistant Kyung Hee University
KIM, Sun Kwang Korea b szls an College of Oriental Medicine | 2012, 7. 3 ~ 2012, 7.14
rolessor Department of Physiology
Assistant Kyung Hee University
KIM, Sun Kwang Korea Prsjflzszgr College of Oriental Medicine | 2012. 7.17 ~ 2012. 8. 6

Department of Physiology

L
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Kyung Hee University

KIM, Sun Kwang Korea ﬁssflsmnt College of Oriental Medicine | 2012, 8. 8 ~ 2012. 8.23
rolessor Department of Physiology
ROBITATLLE, Richard | Canada | Professor University of Montreal 1 oy15 g91 9919 995
Department of Physiology
Assi Kyung Hee University
KIM, Sun Kwang Korea b szlStam College of Oriental Medicine | 2012, 9.22 ~ 2012, 9.24
rolessor Department of Physiology
TREMBLAY, Marie-Eve | US.A Postdoctoral University of Wisconsin 2012 9.22 ~ 2012, 9.30
fellow Department of Psychiatry
THONGCHATL Sooksawate | Thailand | -Ssociate Chulalongkorn University | 2012.10.18 ~ 2012.10.28
Professor
Assi Kyung Hee University
KIM, Sun Kwang Korea 5 sz‘m“t College of Oriental Medicine | 20121221 ~ 2013. 1. 3
rolessor Department of Physiology
Assi Kyung Hee University
KIM, Sun Kwang Korea 5 sz‘Stant College of Oriental Medicine | 2013, 1.14 ~ 2013. 1.25
rolessor Department of Physiology
Assi Kyung Hee University
KIM, Sun Kwang Korea b sz‘Stant College of Oriental Medicine | 2013, 2. 4 ~ 2013. 2.16
rolessor Department of Physiology
Assi Kyung Hee University
KIM, Sun Kwang Korea b SS;Stant College of Oriental Medicine | 2013, 2.25 ~ 2013. 2.28
rolessor Department of Physiology
7. B RME S
K % E 4 L r & o R
ALSAYED .
Assistant . .
ABDELHAMID Egypt Lecturer South Valley University 2012. 4.20 ~ 2013. 3.31
MOHAMED, Alsayed
WEI Muxin China Professor Nanjing Medical University | 2012.10.23 ~ 2012.11.19
8. Al hMtEE
K 4 [E 4 Ik % r & R
FAN, Yao-fu China Ph.D Student Nanjing Medical University | 2012.10.23 ~ 2012.11.19
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9. BAVLWVHIRE
K 4% % Ik % Fr & 22|
FRANKAND, Paul.w Canada | Senior Scientist | Lospital for Sick Children 10510 oy 9919 405
Research Institute
University of Missouri
HWANG, Tzyh-chang US.A Professor Department of Medical 2012. 4/27 ~ 2012. 4.27
Pharmacology and Physiology
Associate University Health
EH E= Canada Network/University of 2012. 5.31 ~ 2012. 6. 1
Professor
Tronto, Canada
I BRI USA Assistant UCLA School of medicine | 2012. 6. 5 ~ 2012. 6. 8
Professor
OBESO, Jose A Spain Professor University of Navarra 2012. 7.22 ~ 2012. 7.25
AHMED, Syed Tanvir | Bangladesh | Doctor Bangladesh College of 2012. 8.24 ~ 2012. 831
Physicians and Surgeons
KIM, Eunjoon Korea Professor Korea Advanced Institute 2012. 9.19 ~ 2012. 9.19
EGGER, Veronica Germany | Lrincipal Ludwig-Maximilians- 20121020 ~ 2012.11. 9
Investigator University
MIRSAIDOV, Utkur Singapore | Research Fellow | NAtional University of 20121024 ~ 2012.11. 4
Singapore
ZEGHBIB, Abdeihafid UK. Research Fellow Sheffield University 2012.10.25 ~ 2012.11. 4
STEEN, Y.tomoko USA Senior Research | The Library of Congress | 91515 1) _ 9121211
Specialist Science
ZH HE USA Scientific Max Planck Frorida Institue | 2012.12.16 ~ 2012.12.18
Director
SABIROV, Ravshan Uzbekistan | Professor Republic of Uzbekistan 2013. 1.18 ~ 2013. 1.25
Academy of Sciences
TOMBOLA, Francesco US.A Associate University of Carifornia 2013. 3.22 ~ 2013. 3.29
Professor
KIRCHHOFTF, Frank Germany Professor University of Saarland 2013. 3.27 ~ 2013. 4. 2
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Common Facilities in Okazaki

FISTEZREIZEE Okazaki Library and Information Center

I e 175 R X S B0, D0 3 BB DX M b S LA - R -
TRAEL, [l 3 HEBIORR R, S [EFIFHITZEE FOF gL T
Wa,

(FEetkhe
1. 2475V —=H—F2d 5 24 BERIFIH,
2. TE MR —EA
(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> 77 LA >%2— Okazaki Conference Center

FATOEERAY 2 CENA TR Z XD, BAEDITYE, HH D Okazaki Conference Center was founded on February,
HERICETALLLIC, AL, R F G TAILEHILL 1996 to promote international and domestic conference
TR, REFREE 200 %4, PR 120 %, PaifE 2 %) program of research and education.

% 50 DRI TE5, Conferece Room A (capacity of 200)
Conferece Room B (capacity of 120)

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

KE#HE  Conferece Room
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RiEHEFI A ZEE & aiEE%  Accommodation

S EFI A7 E FEOmE It 2720, ol fiEace L TEN
fasx [ = 8wy | [ % 51, FHEE (1 AR 9, FhlfEsE (2
AH) 4, RIHE 10, RKIRE 20 7 ] KUWIKRFryy [fIE
14, ®RIKE 3 F] CPRK 22 4F 9 HAJEBRIIR) 2°H, FE[EF
FAIFEE 22 Lo E AR B F A e Te 2,

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) .

f! The lodging capacities are as follows :

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

B-K3Fryy  Myodaiji Lodge

T SRBEE The Sakura Nursery School

HORBRENL, FFZEL 7B TOMNLE RT3 8h
BN R R TH 5.

H%57THEP LD I AND [ RET, 55H DAL— XA
REG~OE R RKIRL TS,

xF GAR D | AERSTH~ SR E T A ARIT

EH 134

FI xS - R 3R B T 20 SR R Bk R,

KR A, KFERA.
FREH : AN~ R
BARRIBERT 0 8:00~19: 00 (e KEEER  20:00)

RETERE W RE, —ERE

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: 13 persons

Use candidate: The officers, reserchers, visiting
researchers, graduate students at Okazaki three
institutes Opening day: From Monday to Friday
Opening time: From 8:00 to 19:00 (maximum extension

20:00) Childcare form: Regular childcare, temporary

nursery care
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Campus Map

o< Rl M X 4
According to area Use classification
AEBREEWIGERT, JEREEMERETERT, oy 1 RESAIRERT,
e &g 7 —, B, WMAET,
IR SFHIIX AR (WAF v )
Myodaiji Area National Institute for Physiological Sciences,
National Institute for Basic Biology,
Institute for Molecular Science,
Okazaki Administration Office, Staff hall, Lodging for staff,
Myodaiji Lodge
=R HIX iz 7 7 Lo At 2 —, (gl (CRn s Y)
Mishima Area Okazaki Conference Center, Mishima Lodge
IR MK TEREE
Tatsumi Area Lodging for staff
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Yamate Area Okazaki Institute for Integrative Bioscience
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Location

BRI Zchiz)ll

E 50

Location of Institute

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

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

B From Central Japan International Airport

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

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

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

Higashi-Okazaki
Higashi-Okazaki Meitetsu line
JR East line
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