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The National Institute of Genetics (NIG) was established in 1949 as the central institute to
study various aspects of genetics. It was reorganized in 1984 as an inter-university research insti-
tute to promote collaborations with researchers at universities. Since 1988, NIG has been par-
ticipating in graduate education as the Department of Genetics of the Graduate University for Ad-
vanced Studies (SOKENDAI). NIG also serves as a center for various genetic resources such as
mutant strains, clones and vectors, and houses DDBJ, the DNA Data Bank of Japan.

The history of NIG overlaps the period of a revolution in the field of Genetics. Genetics is no
longer a discipline to study the rules and mechanisms of heredity, but has become the basis for all
fields of life science. Molecular techniques now allow us not only to decipher the entire genome
sequence of organisms including humans, but also to understand the details of higher biological
phenomena: cell differentiation, morphogenesis, brain function, and evolution --- the history of
life itself. NIG is actively recruiting researchers who use various model organisms and databases,
to expand its scope and to build a new frontier of life science.

Recent generation of massive information on biological systems and their environment calls
for new directions in life sciences, such as bioinformatics, system-level analysis, and theoretical
approaches to extract knowledge from databases. To this end NIG has joined forces with three
other research institutes, the National Institute of Informatics, The Institute of Statistical Mathe-
matics and the National Institute of Polar Research, to form a new organization: the Research Or-
ganization of Information and Systems (ROIS). Yoshiki Hotta, the former Director-General of
NIG, played an instrumental role in the designing the organization as a part of the reform of na-
tional universities and research institutes in Japan, and was appointed as the first president of
ROIS. We plan to further enhance inter-institutional collaborations within the new organization
through creating a new “Interdisciplinary Research Center”. We welcome your comments and

suggestions on our research activities and endeavors.

Deputy Director-General Yuji Kohara

KOHARA, Yuji

Research Field: Genome biology and molecular biology

Career: Assistant Professor, Institute of Molecular Biology, Nagoya University
(1980-1989); Visiting Scientist, MRC Laboratory of Molecular Biology (1988-1990);
Associate Professor, National Institute of Genetics (1989-1996); Professor, Nation-
al Institute of Genetics (1996- ); Professor, Department of Genetics, SOKENDAI
(1996- ); Adjunct Professor, Keio University (2001-2003); Vice Director, National
Institute of Genetics (2002- )

Memberships: Genetics Society of Japan; Molecular Biology Society of Japan;
HUGO (Human Genome Organization)
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Residential area
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Building area
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Main building

eSS

Library
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Laboratory building
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Lecture hall
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Radiation laboratory
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Structural Biology Center
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Radioisotope laboratory
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Internal radiation laboratory
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Bird hatchery
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Main machine room
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Computer building
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Guest house
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Genetic Strains
Research Center
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Resource Information
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Microbial research building
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Administration building for
experimental farm
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Center for Information Biology and
DNA data bank of Japan
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Animal research building
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1949 June 1

Aug. 10
1953 Jan. 1

Aug. 1
1954 July 1

1955 Sept. 15
Oct. 15

1960 Apr. 30
1962 Apr. 1
1964 Apr. 1
1969 Apr. 1

1974 Apr. 1

1975 Mar. 1
Oct.

—_—

1976 Oct.

—

1983 Oct. 1
1984 Apr. 12

1985 Apr. 1

1987 Jan. 12

1988 Apr. 8

Oct. 1

Established under the jurisdiction of the Minis-
try of Education, Science, Sports and Culture.
Started with an administrative department and
three research departments.

Prof. Kan Oguma was elected the 1st Director.

Three research departments were reorganized as
the Departments of Morphological Genetics,
Cytological Genetics and Physiological Genet-
ics.

Department of Biochemical Genetics was added.

Department of Applied Genetics was added.

Department of Induced Mutation was added.
Prof. Hitoshi Kihara was elected the 2nd Direc-
tor.

Department of Human Genetics was added.
Department of Microbial Genetics was added.
Department of Population Genetics was added.

Prof. Daigoro Moriwaki was elected the 3rd Di-
rector. Department of Molecular Biology was
added.

Plant Genetic Stock Laboratory was established.

Dr. Yataro Tajima was elected the 4th Director.
Animal Section was added in the Genetic Stock
Center.

Microbial Section was added in the Genetic
Stock Center.

Dr. Ei Matsunaga was elected the 5th Director.

Reorganized as an inter-university research insti-
tute for joint use by universities. The DNA Re-
search Center (DNA Structure and Recombinant
DNA Laboratories) and the Experimental Farm
were established. The Genetic Stock Research
Center was expanded into five laboratories: the
Genetic Resources Laboratory was added and
the Animal Section was divided into the Mam-
malian and Invertebrate Laboratories.

The DNA Synthesis and DNA Data Analysis
Laboratories were added in the DNA Research
Center.

The DNA Data Bank of Japan began its opera-
tions.

The Radio-isotope Center was established. The
Gene Library Laboratory was added in the DNA
Research Center.

The Graduate University for Advanced Studies
was established. The Department of Genetics,
School of Life Science of the University began
accepting students.

1989 Oct. 1

1993 Apr. 1

1994 June 24

1995 Apr. 1

1996 May 11

1997 Apr. 1

Oct. 1
1998 Apr. 9

2001 Apr. 1

2002 Apr. 1

2003 Apr. 1

2004 Apr. 1

Dr. Jun-ichi Tomizawa was elected the 6th Di-
rector.

The Mammalian Development Laboratory was
added in the Genetic Stock Research Center.

The Gene Function Research Laboratory was
added in the DNA Research Center.

The Center for Information Biology was estab-
lished.

The DNA Research Center was reorganized as
the Structural Biology Center consisting of 5
laboratories (Biological Macromolecules, Mo-
lecular Biomechanism, Multicellular Organiza-
tion, Biomolecular Structure and Gene Net-
work).

The Genetic Stock Research Center was reor-
ganized as the Genetic Strains Research Center
consisting of 5 laboratories (Mammalian Genet-
ics, Mammalian Development, Plant Genetics,
Microbial Genetics and Invertebrate Genetics),
and as the Center for Genetic Resource Informa-
tion consisting of 2 laboratories (Genetic Infor-
matics and Genetic Resources).

Dr. Yoshiki Hotta was elected the 7th Director.

The Division of Early Embryogenesis was added
in the Department of Developmental Genetics.
The Division of Brain Function was added in the
Department of Integrated Genetics.

The Center for Information Biology was reor-
ganized as the Center for Information Biology
and DNA Data Bank of Japan. The new center
consists of 5 laboratories. The Laboratory of
Molecular Classification of the former center
was renamed as the Laboratory for Research and
Development of Biological Databases in the new
center. The Laboratory for Gene-Expression
Analysis was added in the new center.

Two laboratories, Mouse Genomics Resource
Laboratory and Model Fish Genomics Resource
Laboratory, were added to the Genetic Strains
Research Center.

The Comparative Genomics Laboratory was
added to the Center for Genetic Resource Infor-
mation.

Reorganized as Research Organization of Infor-
mation and Systems, Inter-University Research
Institute Corpration, together with three other
national institutes.
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This institute carries out comprehensive genetic research to
advance the knowledge of basic and applied genetics as one of
the inter-university institutes.

RESEARCH COLLABORATIONS

This institute offers collaborative research opportunities to
researchers throughout Japan.

EDUCATION FOR GRADUATE STUDENTS

This institute enrolls graduate students as the Department of
Genetics, School of Life Sciences, Graduate University for Ad-
vanced Studies, and also participates in the education of stu-
dents from other universities.

INTERNATIONAL COLLABORATION

This institute strives to promote international scientific ex-
changes by sponsoring international symposia and through the
exchange of researchers.

MANAGEMENT

To manage this institute as an inter-university research cen-
ter, there is an Advisory Committee that deliberates research
and administrative affairs. There is also an Advisory Board
that advises the Director-General about the principles and
policies of NIG.
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Advisory Committee

The Advisory Committee gives advice to the Director-General
on administrative affairs including joint research programs.

OSUMI, Noriko
Professor, Graduate School of Medicine, Tohoku University

OKADA, Norihiro

Professor, Department of Bioscience and Biotechnology, Tokyo Institute of Technology

OGAWA, Tomoko

Vice-Director, Iwate College of Nursing

SHINOZAKI, Kazuo
Chief-Scientist, RIKEN

SEKIGUCHI, Mutsuo

Adjunct Professor, Fukuoka Dental College
TAKAGI, Toshihisa

Professor, Graduate School of Frontier Sciences, The University of Tokyo
TACHIDA, Hidenori

Professor, Faculty of Sciences, Kyusyu University
TSUJIL, Shoji

Professor, The University of Tokyo Hospital
NAKAMURA, Haruki

Professor, Institute for Protein Research, Osaka University
NISHIDA, Esuke

Professor, Graduate School of Biostudies, Kyoto University
YAMAO, Fumiaki

Professor, NIG
ARAKI, Hiroyuki

Professor, NIG
HIROSE, Susumu

Professor, NIG
SAITO, Naruya

Professor, NIG
SASAKI, Hiroyuki

Professor, NIG
SHIROISHI, Toshihiko

Professor, NIG
NISHIMURA, Akiko

Professor, NIG
KATSURA, Isao

Professor, NIG
GOJOBORI, Takashi

Professor, NIG
HIROMI, Yasushi

Professor, NIG

SHIMAMOTO, Nobuo
Professor, NIG
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i ﬁ & B R Associate Assistant A CE Administ?ation Hm”% g &t

Director Professors Professors Professors Subtotal Staffs Technicians Total
0 22(8) 16(2) 38 76(10) 18 16 110(10)

) () NORIFEEMERMOBERK M) THS.

() Adjunct members

PR B Director-General

FFr & G N OB IE Vice-Director KOHARA, Yuji

D FEGIHER Department of Molecular Genetics
WF5E 15 (GF) B X B Head YAMAO, Fumiaki

S FELHZEE Division of Molecular Genetics

By # % woJioE R Assoc. Prof. FUKAGAWA, Tatsuo
B F M H OB #® Assis. Prof. OKADA, Masahiro
ZEEGCHEEIM Division of Mutagenesis

# s B X ™ Prof. YAMAO, Fumiaki

Bh + mOoH OE & Assis. Prof. TSUTSUI, Yasuhiro
DFEIETAEE Molecular Mechanism Laboratory

9 F o e Assis. Prof. MITSUZAWA, Hiroshi
1] + w OB O W Assis. Prof. SEINO, Hiroaki

KES b2 E S IEED Division of Nucleic Acid Chemistry
REBIR M A& = B Adj. Prof. AIMOTO, Saburo
(RBRK 2 A BT 20%) (Osaka University)

E-9=E:¢}7 Bl il Adj. Prof. KATAYAMA, Tsutomu
OUNKZRF RS E e B BU2) (Kyushu University)

BTz R Department of Cell Genetics

e EE (GF) i KR 8N 2z Head ARAKI, Hiroyuki

HH R E AR ISR Division of Cytogenetics

% = B OF& 73 Prof. YOSHIMORI, Tamotsu
B F i~ N A Assis. Prof. UMEBAYASHI, Kyohei
W YELERITERPT Division of Microbial Genetics

E O oK BN 2 Prof. ARAKI, Hiroyuki

By # 2 ) Assoc. Prof. YASUDA, Seiichi

B F BB Assis. Prof. KAMIMURA, Yoichiro
By F H W A Assis. Prof. TANAKA, Seiji

MRS ECE BT ER Division of Cytoplasmic Genetics

& B % VAN 1 BN Adj. Prof. KOBAYASHI, Kazuto
(R 5 VR AT R R K 2 [ 2 B T A A 1 AR R S5 T #43%)  (Fukushima Medical University)

BRI & E ¥ Adj. Prof. YAMAMOTO, Masayuki

CERCR SRR 2 R TR ) (The University of Tokyo)
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Department of Developmental Genetics
Head HIROSE, Susumu

Division of Developmental Genetics

Prof. HIROMI, Yasushi
Assoc. Prof. FUJISAWA, Toshitaka
Assis. Prof. SHIMIZU, Hiroshi
Assis. Prof. OKABE, Masataka
Assis. Prof. ASAOKA, Miho

Division of Gene Expression

Prof. HIROSE, Susumu
Assoc. Prof. UEDA, Hitoshi
Assis. Prof. NISHIOKA, Kenichi

Division of Molecular and Developmental Biology
Assoc. Prof. KAWAKAMI, Koichi
Assis. Prof. KISHIMOTO, Yasuyuki

Division of Physiological Genetics
Adj. Prof. ISHINO, Fumitoshi
(Tokyo Medical and Dental University)

Adj. Assoc. Prof. GOTOH, Yukiko
(The University of Tokyo)
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Department of Population Genetics
Head SAITO, Naruya

Division of Population Genetics

Prof. SAITO, Naruya
Assoc. Prof. TAKANO, Toshiyuki
Assis. Prof. SUMIYAMA, Kenta
Assis. Prof. TAKAHASHI, Aya

Division of Evolutionary Genetics

Division of Theoretical Genetics

Adj. Prof. FUIIYAMA, Asao
(National Institute of Informatics)
Adj. Prof. SUGANO, Sumio

(The University of Tokyo)
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Department of Integrated Genetics
Head SASAKI, Hiroyuki

Division of Human Genetics

Prof. SASAKI, Hiroyuki
Assis. Prof. SADO, Takashi
Assis. Prof. HATA, Kenichiro

Division of Agricultural Genetics
Assoc. Prof. KAKUTANI, Tetsuji
Assoc. Prof. SHIBAHARA, Kei-ichi
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Assis. Prof.
Assis. Prof.

KINOSHITA, Tetsu
OGAWA, Yuya

Division of Brain Function
HIRATA, Tatsumi
KAWASAKI, Takahiko

Assoc. Prof.
Assis. Prof.

Division of Applied Genetics

Adj. Assoc. Prof. ARAKI, Takashi
(Kyoto University)

Adj. Prof. SHIOTA, Kunio
(The University of Tokyo)
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Genetic Strains Research Center
Head SHIROISHI, Toshihiko

Mammalian Genetics Laboratory
Prof. SHIROISHI, Toshihiko
Assis. Prof. TAMURA, Masaru

Mammalian Developmental Laboratory

Prof. SAGA, Yumiko
Assis. Prof. KOKUBO, Hiroki
Assis. Prof. MITSUI, Kaoru

Mouse Genomics Resource Laboratory
Assoc. Prof. KOIDE, Tsuyoshi

Model Fish Genomics Resource Laboratory
SAKAI, Noriyoshi

Assoc. Prof.

Plant Genetics Laboratory
Prof. KURATA, Nori
Assis. Prof. ITO, Yukihiro

Microbial Genetics Laboratory
Prof. NISHIMURA, Akiko

Invertebrate Genetics Laboratory
Prof. UEDA, Ryu
Assis. Prof. TAKAHASHI, Kuniaki

Laboratory for Frontier Research
ISSHIKI, Takako
KUSANO, Ayumi

Assoc. Prof.
Assis. Prof.
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Center for Genetic Resource Information
Head NISHIMURA, Akiko

Genetic Informatics Laboratory
Assoc. Prof. YAMAZAKI, Yukiko
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Genome Biology Laboratory
Prof. KOHARA, Yuji
Assis. Prof. ANDACHI, Yoshiki

Comparative Genomics Laboratory

Publicity and Intellectual Property Unit
Prof. TOMIKAWA, Munehiro
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Structural Biology Center
Head KATSURA, Isao

Biological Macromolecules Laboratory
Prof. TOKUNAGA, Makio
Assis. Prof. SHIINA, Nobuyuki

Molecular Biomechanism Laboratory
Prof. SHIMAMOTO, Nobuo
Assis. Prof. NAKAYAMA, Hideki

Multicellular Organization Laboratory
Prof. KATSURA, Isao
Assis. Prof. ISHIHARA, Takeshi

Biomolecular Structure Laboratory
Assoc. Prof. SHIRAKIHARA, Yasuo
Assis. Prof. ITO, Hiroshi

Gene Network Laboratory
Assoc. Prof. SUZUKI, Emiko
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Center for Information Biology and DNA Data Bank of Japan

Head GOJOBORI, Takashi

Laboratory for DNA Data Analysis

Prof. GOJOBORI, Takashi
Assoc. Prof. IKEO, Kazuho
Assis. Prof. SUZUKI, Yoshiyuki

Laboratory for Gene-Product Informatics

Prof. NISHIKAWA, Ken
Assis. Prof. FUKUCHI, Satoshi
Assis. Prof. KINJO, Akira

Laboratory for Gene Function Research
Prof. TATENO, Yoshio
Assis. Prof. Roberto A. BARRERO

Laboratory for Research and Development of Biological Databases

Prof. SUGAWARA, Hideaki
Assis. Prof. ABE, Takashi
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Laboratory for Gene-Expression Analysis
Prof. OKUBO, Kosaku
Assis. Prof. ITO, Koichi
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Radioisotope Center

Ty -Gk = K &= # Head NIKI, Hironori

By ##% = K & Assoc. Prof. NIKI, Hironori

L) F NlFORR R Assis. Prof. OGATA, Yasuyuki
EERE IR Experimental Farm

KBRS R GF) g H o b Head KURATA, Nori

Bl F Bar B — Assis. Prof. NONOMURA, Ken-ichi
=8 Department of Administration
B R ok B Head IKINAGA, Tadatoshi
b ] General Affairs Section

= i W O = Chief ISHIDA, Yuzo
AR B R & 17 Assistant Chief NEGI, Takayuki
BERE Ol OE OB General Affairs Unit NITTA, Kiyotaka
ANHEFRE X H B IR Personnel Unit OTA, Masahiro

A WAL =S B OH & H Research Cooperation Unit TSURUTA, Yasuaki
HRIFFELR & M OB = B Collaborative Research Unit  UMEZAWA, Saburo
= 5t 8 Financial Affairs Section

E & Ji- [ & K Chief KAWAGUCHI, Kenji
A oI IE Assistant Chief NISHIKAWA, Masataka
W RE 51 g K Administration Unit HIKICHI, Mitsuo
HERE Z H M E Supplies Unit YASUDA, Hiromi
B ERE A oA B Property Unit IWAZAKI, Hisaharu
TG R B oA fid Facilities Unit HASHIMOTO, Takeshi
AT B Technical Section

wOR i H BHET Chief ISHII, Yuriko
E2LYE) Animal Unit

HE E iz} H ¥ Unit leader SAKAI, Masako

TR R TR 53 Technical Group-I leader

B iR Technical Group-II leader

Y - YR Plant-Mizrobial Unit

HE & J R pf Unit leader HARA, Tomio
FH—HiirE & O =t Technical Group-I leader EIGUCHI, Mitsugu
R R Technical Group-1I leader

2R Mechanical Unit

PE E A H B # Unit leader YATA, Katsunori

iR
B Hh R R

Technical Group-I leader
Technical Group-II leader
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J.C. Kendrew
Elucidated the three-dimensional model of myoglobin.
1962, the Nobel Prize in Chemistry
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Department of Molecular Genetics

Molecular genetic studies of gene expression control are being carried, currently focusing on regulation of transcription,
post-translational modification and chromosomal structure and function.

Department of Cell Genetics

Fundamental genetic phenomena are being studied in living cells and in cell-free systems to explain the phenomena observed at
the cellular level in molecular terms.

Department of Developmental Genetics

We study mechanisms of gene expression, cell fate determination, differentiation and morphogenesis during development using
the fresh water hydra, the fruit fly Drosophila, zebrafish and mouse as model organisms.

Department of Population Genetics

We are conducting experimental and theoretical studies on the history and mechanisms of organismal evolution from the gene
and genome level to the population level.

Department of Integrated Genetics

We study the epigenetic control of development of mammals, including human, and plants, and the genetic control of neuron
network formation, by integrating the knowledge from various fields of genetics.

Genetic Strains Research Center

Genetic strains with unique characteristics are essential for research of Genetics that is now the basis of all fields of biology.
This Center consists of seven laboratories working on Mammalian Genetics, Mammalian Development, Fish Development, Inverte-
brate Genetics, Plant Genetics and Microbial Genetics. The center develops valuable genetic strains of mice, Drosophila, rice, Es-
cherichia coli, etc., and supplies them to researchers in and outside Japan. Each laboratory explores gene function in organisms
using these strains.

Structural Biology Center

This Center was established in May 1996 through a reorganization of the former DNA Research Center in order to introduce
methods and techniques in structural biology to genetic research. The Center performs pioneering research in the new area between
genetics and structural biology at molecular to multicellular levels, and develops methods and techniques for investigating various
biological structures.

Center for Information Biology and DNA Data Bank of Japan

The Center for Information Biology was established in April 1995, as a center of information biology in Japan, and reorganized
as the Center for Information Biology and DNA Data Bank of Japan in April 2001. The center consists of five laboratories where
researchers conduct research on genetic information by an extensive use of computers. The DNA Data Bank of Japan (DDBJ) is
also housed in the center. In collaboration with EMBL-Bank and GenBank, DDBJ plays worldwide a pivotal role in the collection,
annotation, management, publication and distribution of DNA sequence data.

Center for Genetic Resource Information

The mission of this center is 1) to coordinate and reinforce the genetic resource repositories which are carried out at many
universities and research institutes in Japan through the activity of the Genetic Resource Committee and 2) to construct the central
database for genetic resource information, and 3) to promote institutional publicity and to contribute to the society through establish-
ment and practical use of intellectual property rights.

Radioisotope Center

The Radioisotope Center has facilities for biochemical experiments using radioactive tracer with **P, **C, or ®*H and is equipped
with different kinds of radiation sources needed for the studies of radiation genetics. A currently available, commonly used radia-
tion source is '*'Cs.

Experimental Farm

The farm is responsible for plant resource generation, management, distribution and related studies to support research and serv-
ice in the NIG.
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S. Brenner

Contributed to the elucidation of the genetic code,
and later established C. elegans as a novel
experimental model organism.

2002, the Nobel Prize in Physiology or Medicine.
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J.D. Watson

Together with F. Crick, discovered the double
helix structure of DNA.

1962, the Nobel Prize in Physiology or Medicine.
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FUKAGAWA, Tatsuo
D. Sc., Associate Professor
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The picture of chromosomes in metaphase (A) and anaphase (B)
during mitosis of chicken DT40 cell. DNA was stained by DAPI
(blue) and centoromere protein CENP-C was stained by anti-
CENP-C antibody (green). Human mini chromosome was detected

by FISH (red) using human DNA as a probe.

Divisior) of Molgsulzre Gangilos

Fukagawa Group

Structure and function of chromosomes
in higher vertebrate cells

i HEA
BIF #(E)

OKADA, Masahiro
D. Sc., Assistant Professor

The centromere plays a fundamental role in accurate chro-
mosome segregation during mitosis and meiosis in eukaryotes.
Its functions include sister chromatid adhesion and separa-
tion, microtubule attachment, chromosome movement and
mitotic checkpoint control. Although chromosome segrega-
tion errors cause genetic diseases including some cancers, the
mechanism by which centromeres interact with microtubules
of the spindle apparatus during cell division is not fully un-
derstood. To understand the function of the centromere, we
are currently doing the following projects.

® Creation and characterization of several cell lines with con-
ditional knockouts of several centromere proteins to inves-
tigate the molecular mechanism of centromere assembly
and function.

® Functional analysis of the Nuf2 complex that transiently
localizes to centromeres during mitosis.

® Functional analysis of the ZW10 complex that is impli-
cated in a spindle checkpoint pathway.

® Relationship of an establishment of heterochromatin with
a machinery of RNAIi in higher vertebrate cells.

® Structural analysis of human artificial mini-chromosomes
made by the telomere-directed breakage method.

® [nvestigation of mechanisms for formation of centromere
chromatin.

Nishihashi, A., Haraguchi, T., Hiraoka, Y., Ikemura, T., Regnier, V.,
Dodson, H., Earnshaw, W.C. and Fukagawa, T. (2002). CENP-I is es-
sential for centromere function in vertebrate cells. Dev. Cell 2, 463-476.

Spence, J.M., Critcher, R., Ebersole, T.A., Valdivia, M.M., Earnshaw,
W.C., Fukagawa, T. and Farr, C.J. (2002). Co-localization of centromere
activity, proteins and topoisomerase II within a subdomain of the ma-
jor human X alpha-satellite array. EMBO J. 21, 5269-5280.

Fukagawa, T., Mikami, Y., Nishihashi, A., Regnier, V., Haraguchi, T.,
Hiraoka, Y., Sugata, N., Todokoro, K., Brown, W. and Ikemura, T.
(2001). CENP-H, a constitutive centromere component, is required for
centromere targeting of CENP-C in vertebrate cells. EMBO J. 20,
4603-4617.

Sonoda, E., Matsusaka, T., Morrison, C., Vagnarelli, P., Hoshi, O.,
Ushiki, T., Nojima, K., Fukagawa, T., Waizenegger, 1.C., Peters, J.M.,
Earnshaw, W.C. and Takeda, S. (2001). Scc1/Rad21/Mcdl is required
for sister chromatid cohesion and kinetochore function in vertebrate cells.
Dev. Cell 1, 759-770.

Fukagawa, T., Pendon, C., Morris, J. and Brown, W. (1999). CENP-C
is necessary but not sufficient to induce formation of a functional
centromere. EMBO J. 18, 4196-4209.
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DNA damage repair pathways and ubiquitin pathways overlap each
other composing the backbone of a supposed SOS network in yeast
cell.

Yamao Group

Selective protein degradation
controls cellular functions
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TSUTSUI, Yasuhiro

D. Med., Assistat Professor

Proteolysis has emerged as a major fundamental mech-
anism of many biological processes. Selective proteolysis in
eukaryotic cells is mainly carried out by the ubiquitin sys-
tem which post-translationaly links ubiquitin to a vast range
of proteins. The proteins selectively tagged with ubiquitin
are targeted for proteolysis by proteasome. Ultimately caus-
ing the destruction of various regulatory proteins, the ubi-
quitin system plays important roles in many cellular func-
tions, including cell-cycle control, signal transduction,
transcriptional regulation, the nuclear transport process, recep-
tor control by endocytosis, the processing of antigens in the
immune system, and so on. On the other hand, ubiquitin is
expected to play a role other than the degradation signal.

Our focus of research is 1) the identification of ubiquitin
pathways specific for degradation of key proteins for cell cy-
cle control, and 2) the role of ubiquitin system in repair of
damaged DNA, especially in repair by traslesion synthesis,
and 3) the role of ubiquitin in regulation of chromatin func-
tions. To understand the dynamic regulation of this post trans-
lational modification system, together with that of recently
found ubiquitin-like modifiers, in network of basic cellular
functions is the final goal of our research.

Seino, H., Kishi, T., Nishitani, H. and Yamao, F. (2003). Two
ubiquitin-conjugating enzymes, UbcP1/Ubc4 and UbcP4/Ubcl 1, have
distinct functions for ubiquitination of mitotic cyclin. Mol. Cell. Biol.
23, 3497-3505.

Mitsuzawa, H., Seino, H., Yamao, F. and Ishihama A. (2001). Two WD
repeat-containing TATA-binding protein-associated factors in fission
yeast that suppress defects in the anaphase-promoting complex. J. Biol.
Chem. 276, 17117-17124.

Yamao, F. (1999). JB Review: Ubiquitin System-Selectivity and Tim-
ing of Protein Destruction. J. Biochemistry /25, 223-229.

Kishi, T. and Yamao, F. (1998). An essential function of Grrl for the
degradation of CIn2 is to act as a binding core that links CIn2 to Skp1.
J. Cell Sci. 111, 3655-3661.

Osaka, F., Seino, H., Seno, T. and Yamao, F. (1997). A ubiquitin-con-
jugating enzyme in fission yeast, that is essential for the onset of
anaphase in mitosis. Mole. Cell. Biol. /7, 3388-3397.
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Transcription regulation
in eukaryotes
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We are studying the subunit functions of RNA polymerase
II using the fission yeast Schizosaccharomyces pombe. We
are also analyzing the regulation of gene expression by the
general transcription factor TFIID focusing on its link to cell
cycle.

)

Q; ]
L -=:_-;-_;-:}'

TEIND & ol holssnzyms
ey

E I:n.;\n promoter :

E recoghition I

r HEAKXEERF TFID OHaE
X 3 Functions of TFIID

Mcteator T8 qaTa

| Targot for sctivabor

Mitsuzawa, H. and Ishihama, A. (2004). RNA polymerase II transcrip-
tion apparatus in Schizosaccharomyces pombe. Curr. Genet. 44,
287-294.

Mitsuzawa, H., Kanda, E. and Ishihama, A. (2003). Rpb7 subunit of
RNA polymerase II interacts with an RNA-binding protein involved
in processing of transcripts. Nucleic Acids Res. 37, 4696-4701.

Mitsuzawa, H. and Ishihama, A. (2002). Identification of histone H4-like
TAF in Schizosaccharomyces pombe as a protein that interacts with WD
repeat-containing TAF. Nucleic Acids Res. 30, 1952-1958.

Mitsuzawa, H., Seino, H., Yamao, F. and Ishihama, A. (2001). Two
WD repeat-containing TATA-binding protein-associated factors in fis-
sion yeast that suppress defects in the anaphase-promoting complex.
J. Biol. Chem. 276, 17117-17124.

S ¥E (2002). Z3EAREREZE FAV 2 EEAEEE K - TFID DT
EHENMRE 47, 1931-1938.
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Functions of many proteins are regulated by synthesis,
post-translational modification and proteolysis. Ubiquitin/
proteasome system is one of important systems for proteolysis.
Recently it is found that ubiquitin/proteasome system was
involved in many biological phenomena. I study the rela-
tionship between ubiquitin system and cellular mechanisms,
especially cell cycle using fission yeast. Now I am focus-
ing to two ubiquitin-conjugating enzymes that are essential
for mitotic transition and studying ubiquitin system involved
in mitotic transition.

20MAEFF UERBE
REEKRICTBEVTEUL
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Mutant strains of two ubi-
quitin-conjugating enzymes
: exhibit similar abnormality in
ubcPl [ubcd) BN ubePd(bel 1) MU mitotic transition. (Arrows
indicate the typical cells ex-
hibiting abnormal mitosis.)

Osaka, F., Seino, H., Seno, T. and Yamao, F. (1997). A Ubiquitin-con-
jugating enzyme in fission yeast, essential for the onset of anaphase
in mitosis. Mol. Cell. Biol. /7, 3388-3397.

Mitsuzawa, H., Seino, H., Yamao, F. and Ishihama, A. (2001). Two
WD repeat-containing TATA-binding protein-associated factors in fis-
sion yeast that suppress defects in the anaphase-promoting complex.
J. Biol. Chem. 276, 17117-17124.

Seino, H., Kishi, T., Nishitani, H. and Yamao, F. (2003). Two
ubiquitin-conjugating enzymes, UbcP1/Ubc4 and UbcP4/Ubcl 1, have
distinct functions for ubiquitination of mitotic cyclin. Mol. Cell. Biol.
23, 3497-3505.
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Ligation Chemistry
of Protein

Methods for protein synthesis are under development in
which expressed peptide segments as well as chemically
prepared ones are used as building blocks. The developed
methods can afford to condense peptide segments at any giv-
en sites by using peptide thioesters as building blocks. Using
the developed methods, phosphorylated or/and isotope-labeled
proteins are being prepared for their structural and function-
al studies. Our efforts are also focused on the development
of synthetic methods for membrane proteins that contain up
to seven transmenbrane domains.

TEINS TEIEEB N AM V25 DEEHEDAEREBKELE
EREDRS

Development of synthetic methods for membrane proteins, con-
taining up to seven transmembrane domains
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Katayama Group
Molecular regulation
for chromosomal
replication cycle
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In cell cycle progression, chromosomal DNA is replicated
only once at specific timing by careful controlling of molec-
ular switch for replicational initiation. We revealed that a
protein (DnaA) initiating E. coli chromosomal replication is
inactivated by timely and direct interaction with the
chromosomal replicase, in a manner dependent on its con-
formational change concomitant with nucleotide-polymerizing
activity. In cell cycle, the initiation protein is most likely
inactivated by this way after initiation, then reactivated be-
fore the next round of replication cycle. We investigate mo-
lecular mechanisms in this DnaA-activity cycle.

160 B A DNAMIBIR
Call cyde avents Replication system
LB
m!ﬁ{t? . Initiation of repication
activation ? ATP binding
ADP 7 A L B R EiE
ADP::::.E Activation of the
factor? replicase
ADP-Drnad naf-ATPHD 5T R
(FEEE Dnaf-ATP hydrolysis
Inactive)

DnaASEMGIEY A4 JILDETIL
Model for the regulatory cycle of DnaA activity
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The meutard SXD1 Tranalesrin recepbor
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HREE~OBREEZMEEYT 5 (KH)., REFEEREZREL
T LHBRE,

The mouse AAA-ATPase SKD1 mutant expressed in mammalian
cultured cells binds to endosomes and inhibits the transferrin recep-
tor recycling to the plasma membrane (arrows). Arrowheads in-
dicate the untransfected cells.

Divislon of Gyioesngilcs

Yoshimori Group

Membrane traffic: intracellular transport network
organized by proteins and membranes
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Most of membrane-bound organelles in eukaryotic cells
are linked each other by dynamic membrane trafficking regu-
lated by proteins. Membrane traffic is involved not only in
survival of each cell but also in various functions required
for organizing the multi-cellular system, e.g., formation of
cell polarity and intercellular communication. We aim to un-
derstand mechanisms and roles of membrane traffic, espe-
cially the endosomal system and autophagy. Our current re-
search projects are as follows:

® Endocytosed cargo first reaches endosomes and is then ei-
ther recycled back to outside or sorted to lysosomes for
degradation. This endosomal sorting plays an important
role in regulation of cell growth. Our present effort focuses
on understanding of molecular machinery underlying sort-
ing and transport in endosomes and their relationship with
cancer and the lipid accumulation diseases.

® mechanisms and role of autophagy, a process delivering
part of the cytosol and organelles into the lysosomes for
degradation and reuse, have remained hidden for many
years. We identified several mammalian proteins involved
in autophagy and are uncovering the secrets of autophagy.
We also showed involvement of autophagy in the unfolded
protein diseases and the pathogenic bacteria invasion into
cells.

Yoshimori, T., Yamagata, F., Yamamoto, A., Mizushima, N., Kabeya,
Y., Nara, A., Miwako, I., Ohashi, M., Ohsumi, M. and Ohsumi, Y.
(2000). The mouse SKD1, a homologue of yeast Vpsdp, is required
for normal endosomal trafficking and morphology in mammalian cells.
Mol. Biol. Cell /1, 747-763.

Kabeya, Y., Mizushima, N., Ueno, T., Yamamoto, A., Kirisako, T.,
Noda, T., Kominami, E., Ohsumi, Y. and Yoshimori, T. (2000). LC3,
a mammalian homolog of yeast Apg8p, is localized in autophagosome
membranes after processing. EMBO J. 79, 5720-5728.

Mizushima, N., Yamamoto, A., Hatano, M., Kobayashi, Y., Kabeya,
Y., Tokuhisa, T., Ohsumi, Y. and Yoshimori, T. (2001). Dissection of
autophagosome formation using Apg5-deficient mouse embryonic stem
cells. J. Cell Biol. /52, 657-667.

Umebayashi, K. and Nakano, A. (2003). Ergosterol is required for tar-
geting of tryptohan permease to the yeast plasma membrane. J. Cell
Biol. /61, 1117-1131.

HA& R (001). THINEAHZZRNS] HlRE»HY VY —A
ANOBEY AT A - F— 77V —. BHEMBER 46,
2117-2126.

KBIEN, E/F M 2002). =2 RY—Ah FLy 7z
BT 2ELBHEOANVT 2T, TS 21, 866-876.
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Araki Group

Molecular mechanism of eukaryotic
DNA replication in the cell cycle
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Wild-type (1, 2) and checkpoint defective cells (3, 4, 5). The de-
fective cells show abnormal morphology of nuclei.

KAMIMURA, Yoichiro
D. Med., Assistant Professor

TANAKA, Seiji
D. Sc., Assistant Professor

Chromosomal DNA is replicated accurately in accordance
with cell division and segregated to daughter cells. This pro-
cess ensures that cells transmit accurate genomic information
to their progeny during cell division. The major subject of
research in this laboratory is the regulation of DNA replica-
tion and the mechanism coupling DNA replication with cell
division in eukaryotic cells.

® Each eukaryotic chromosome is replicated exactly once in
the S-phase of the cell cycle. Although this is regulated
in the initiation step of DNA replication, the mechanism
of initiation has not been well elucidated. Using strong
yeast genetics and biochemistry, we have studied the mech-
anism of the initiation of DNA replication and its regu-
lation by the cell cycle engines.

® [f DNA replication is blocked or DNA is damaged by ab-
errant replication, the checkpoint system arrests the cell cy-
cle. Components of the replication machinery have been
suggested to act as a sensor at the checkpoint. Therefore,
we have studied the relationship between the replication
proteins that we isolated and the checkpoint.

Masumoto, H., Sugino, A., and Araki, H. (2000). Dpb11 controls the
association between DNA polymerase @ and ¢, and the ARS region of
budding yeast. Mol. Cell. Biol. 20, 2809-2817.

Kamimura, Y., Tak, Y-S., Sugino, A., and Araki, H. (2001). Sld3, which
interacts with Cdc45 (S1d4), functions for chromosomal DNA replica-
tion in Saccharomyces cerevisiae. EMBO J. 20, 2097-2107.

Masumoto, H., Muramatsu, S., Kamimura Y., and Araki, H. (2002).
S-Cdk-dependent phosphorylation of S1d2 essential for chromosomal
DNA replication in budding yeast. Nature 475, 651-655.

Tanaka, S., and Diffley J.F.X. (2002). Interdependent nuclear accumu-
lation of budding yeast Cdtl and Mcm2-7 during G1 phase. Nat. Cell
Biol. 4, 198-207.

Takayama, Y., Kamimura, Y., Okawa, M., Muramatsu, S., Sugino, A.,
and Araki, H. (2003). GINS, a novel multi-protein complex required
for chromosomal DNA replication in budding yeast. Genes Dev. 17,
1153-1165.

Iida, T. and Araki, H. (2004). Non-competitive counteractions of DNA
polymerase € and ISW2/yCHRAC for epigenetic inheritance of
telomere-position effect in Saccharomyces cerevisiae. Mol. Cell. Biol.
24, 217-2217.
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Regulation of chromosome replication
in Escherichia coli
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Replication of Escherichia coli chromosome starts at a
unique site called oriC in its 4.64 million base pair circular
DNA, and proceeds bidirectionally to its terminus. The in-
itiator protein DnaA binds to the oriC DNA and triggers a
series of reactions that lead to the initiation of replication.
The initiation is strictly regulated and occurs only once in
one division cycle of E. coli, but its mechanism is not known.
Since DnaA is the only known protein that is specifically in-
volved in the first step of initiation, we are focusing on DnaA
and are studying its various functions. We are also study-
ing other proteins that interact with DnaA and that may reg-
ulate it.
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Kobayashi Group

Neural Circuit Mechanisms
of Behavioral Control

Control of the behaviors is based on the mechanisms that
mediate processing and regulation of information through the
complex neural circuitry in the brain. Dysfunction in the neu-
ral circuitry is involved in the etiology and pathogenesis of
some neuropsychiatric diseases. Our research group is in-
terested in understanding of the mechanisms of the neural cir-
cuitry that mediates motor control, emotional behavior, and
memory and learning. We study the role of specific neurons
or neural pathways in the circuitry and the function of the
signal transduction molecules that are expressed in specific
neuronal types by using molecular genetic approaches includ-
ing immunotoxin-mediated cell targeting and neuron-specific
gene targeting.

AISERZE (PFC)
Glu

G5
(NAc)

REERILVED
(GPe)

[ T2

ERwERT
(VTA) ' §GABA
R T# )* 2 GHHEREB (SNr)
clu +L_(STN) | |:REIKPAER (GPi)
. GABA
E#HER
A

BEETEEENT 2 PINKR B DGR O MERE K
Neural circuitry of the mesocorticolimbic system that mediates emo-
tional behavior.
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Molecular mechanism
of meiosis
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We investigate characteristics of germ cells, focusing es-
pecially on the molecular mechanism of meiosis, which is a
special form of nuclear division to reduce the number of
chromosomes and generate gametes. Using fission yeast and
worm as experimental materials, we aim to identify signal-
ing pathways to initiate meiosis, regulation of the meiotic cell
cycle, and factors controlling differentiation and sex-deter-
mination of germ cells. We are strongly interested in the role
of RNA and RNA-binding proteins involved in these regula-
tions, which appears to be essential for driving meiosis.

Patl kinese
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transcripten foctor
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| meiotic conditions |

ﬂ
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DERERICBVCHEOHABRERET b Patl £+ —+ &£ Mei2
HWEAVNVEOHEY AT L
The Pat1-Mei2 system to direct initiation of meiosis in fission yeast,
which involves Pat1 kinase and its substrate Mei2 RNA-binding pro-
tein.
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Expression and localization of a novel epitheliopeptide, Hym-301
which is involved in head formation in Hydra. Left: in situ hybrid-
ization. Right: immunostaining using an anti-Hym-301 antibody.
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SHIMIZU, Hiroshi

D. Eng., Assistant Professor

Hydra is a member coelenterates that occupy in a
phylogenetic tree a basal position from which all the higher
metazoans diversified. Because of its simplicity in body plan,
strong regenerative capacity and evolutionary position, Hy-
dra is one of the best model animals to study development
and neuronal functions. Last several years, our efforts have
been focused on systematic identification of peptide signal-
ing molecules that are involved in development and nervous
functions in Hydra. The efforts have revealed several im-
portant features: Hydra appears to contain several hundreds
of peptide signaling molecules and a half of them are derived
from epithelial cells (thus, called epitheliopeptides) and the
rest neuropeptides. Many of the epitheliopeptides so far iden-
tified are involved in patterning processes, in good agreement
with our previous results that epithelial cells primarily reg-
ulate patterning. Some of the neuropeptides are involved in
cell differentiation as well as in neurotransmission. Recent-
ly, we have initiated an effort to systematically identify the
receptors that utilize peptides as ligands. In addition to the
peptide work, we also study germ cell differentiation and sex
determination, and the behaviors of Hydra.

Takahashi, T., Muneoka, Y., Lohmann, J., Lopez de Haro, Solleder,
G., Bosch, T.C.G., David, C.N., Bode, H.R., Koizumi, O., Shimizu, H.,
Hatta, M., Fujisawa, T. and Sugiyama, T. (1997). Systematic isolation
of peptide signal molecules regulating development in Hydra: 1.
LWamide and PW families. Proc. Natl. Acad. Sci. USA 94, 1241-1246.

Grens, A., Shimizu, H., Hoffmeister, S., Bode, H.R. and Fujisawa, T.
(1999). Pedibin/Hym-346 lowers positional value thereby enhancing
foot formation in hydra. Development /26, 517-524.

Takahashi, T., Koizumi, O., Ariura, Y., Romanovitch, A., Bosch, T.C.G.,
Kobayakawa, Y., Mohri, S. Bode, H., Yum, S., Hatta, M. and Fujisawa,
T. (2000). A novel neuropeptide, Hym-355, positively regulates neuron
differentiation in Hydra. Development /27, 997-1005.

Harafuji, N., Takahashi, T., Hatta, M., Tezuka, H., Morishita, F.,
Matsushima, O. and Fujisawa, T. (2001). Enhancement of foot forma-
tion in Hydra by a novel epitheliopeptide, Hym-323. Development /28,
437-446.

Fujisawa, T. (2003). Hydra regeneration and epitheliopeptides. Develop-
mental Dynamics 226, 182-189.
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Developmental genetics of organogensis
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A “compartment” that exists within the neuronal axon. Quantita-
tion of a membrane-associated molecule in a single Drosophila
neuron in culture. This molecule is accumulated to a middle seg-
ment of the axon. Such localization in vivo could generate glob-
al spatial information within the nervous system. The cell body is
bracketed.

D. Sc, Assistant professor

M. D, Ph. D, Assistant Professor

Construction of an organ requires a number of cellular
events, such as proliferation, fate specification, movement and
cell shape change. We are trying to understand how the
genomic information orchestrate these events, and to discov-
er new principles of organogenesis.

In organs such as the nervous system and the gonad, stem
cells undergo a series of self-renewal divisions producing a
large number of differentiated cells to generate and maintain
the organ. Whereas germline stem cells generate only one
kind of progeny, neural stem cells change their identity with
time and produce a variety of neuronal and glial cell types.
By comparing the behavior of these two types of stem cells
in Drosophila, we expect to unravel the common genetic pro-
gram of stem cells and discover how they are modified in
each organ.

Cells produced from stem cells construct an organ by com-
municating with each other and establishing appropriate cel-
lular contacts. While classical models on organ patterning
assumed that diffusible morphogens generate a gradient of
positional information extra-cellularly, cells that have long
cellular processes could also exert a long range effect by
localizing molecules to sub-cellular “compartments”. We
found that neuronal axons are subdivided into several com-
partments (or sub-axonal segments) that localize specific
molecules (see Figure). By analyzing how such compartments
are formed and what they do for the entire nervous system,
we are trying to build a new framework of organogenesis.

Niwa, N., Hiromi, Y. and Okabe, M. (2004). A conserved developmen-
tal program for sensory organ formation in Drosophila melanogaster.
Nature Genetics 36, 293-297.

Yamada, T., Okabe, M. and Hiromi, Y. (2003). EDL/MAE regulates
EGF-mediated induction by antagonizing Ets transcription factor Point-
ed. Development /30, 4085-4096.

Yuasa, Y., Okabe, M., Yoshikawa, S., Tabuchi, K., Xiong, W.C., Hiromi,
Y. and Okano, H. (2003). Drosophila homeodomain protein REPO con-
trols glial differentiation by cooperating with ETS and BTB transcrip-
tion factors. Development /30, 2419-2428.

Okabe, M., Imai, T., Kurusu, M., Hiromi, Y. and Okano, H. (2001).
Translational repression determines a neuronal potential in Drosophila
asymmetric cell division. Nature 477, 94-98.

Hiramoto, M., Hiromi, Y., Giniger, E. and Hotta, Y. (2000). A
Drosophila Netrin receptor Frazzled guides axons by controlling Netrin
distribution. Nature 406, 886-889.

INHE S N OAFOMNIT S (http://www.nig.ac.jp/museum/
livingthing/syojyobae/flyname01.html)
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7— a Y (http://www.nig.ac.jp/color/, http://jfly.iam.u-tokyo.
ac.jp/color/)
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Gene expression during Drosophila development
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Defect in formation of tracheal system in an mbf7 mutant embryo
of Drosophila.
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23723 /NITFACT(dSSRP1 &£ dSPTI6MDATFOAR A <X —)
[ZGAGARFIC L YEEREHBEHIC) FL—bEh, XL
FYV—LIZHELT7ARFUODOYETI VT ERET S,
Drosophila FACT (a heterodimer of dSSRP1 and dSPT16) is recruited
to a transcriptional regulatory region and facilitate chromatin remodel-
ing through its binding to a nucleosome.

D. Ag., Associate Professor

D. Med., Assistant Professor.

In multicellular organisms, a single fertilized egg devides
into multiple cells which give rise to tissues and organs. We
are studying gene expression during embryonic and pos-
tembryonic development of Drosophila.

Followings are research projects going on now.

® Role of chromatin modification and remodeling in the reg-
ulation of gene expression

® Role of supercoiling factor in the formation of active
chromatin

® Functional analysis on transcriptional coactivator MBF1

® Mechanism of transcriptional regulation of FTZ-F1

® Role of FTZ-F1 during development

Shimojima, T., Okada, M., Nakayama, T., Ueda, H., Okawa, K.,
Iwamatsu, A., Handa, H. and Hirose, S. (2003). Drosophila FACT con-
tributes to Hox gene expression through physical and functional inter-
actions with GAGA factor. Genes Dev. /7, 1605-1616.

Saunders, A., Werner, J., Andrulis, E.D., Nakayama, T., Hirose, S.,
Reinberg, D. and Lis, J.T. (2003). Tracking FACT and RNA polymerase
IT elongation complex through chromatin in vivo. Science 301,
1094-1096.

Liu, Q.-X., Jindra, M., Ueda, H., Hiromi, Y. and Hirose, S. (2003).
Drosophila MBF1 is a co-activator for Tracheae Defective and con-
tributes to the formation of tracheal and nervous systems. Development
130, 719-728.

Suzuki, T., Kawasaki, H., Yu, R.T., Ueda, H. and Umesono, K. (2001).
Segmentation gene product FUSHI TARAZU is an LXXLL
motif-dependent coactivator for orphan receptor FTZ-F1. Proc. Natl.
Acad. Sci. USA 98, 12403-12408.

Yamada, M., Murata, T., Hirose, S., Lavorgna, G., Suzuki, E. and Ueda,
H. (2000). Temporally restricted expression of FTZ-F1 transcription
factor-Significance for embryogenesis, molting and metamorphosis in
Drosophila melanogaster. Development /27, 5083-5092.

Kobayashi, M., Aita, N. Hayashi, S., Okada, K., Ohta, T. and Hirose,
S. (1998). DNA supercoiling factor localizes to puffs on polytene
chromosomes in Drosophila melanogaster. Mol. Cell. Biol. 18,
6737-6744.



NI Ewfzess
BTS5T 4 vy B REDHEE
G BIRA

Diviston of Molgsulzir 2d Davaslogmantal Slology

Kawakami Group

The genetic basis of development
and simple behaviors in zebrafish
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A gene specifically expressed in the zebrafish embryonic heart was
trapped by a Tol2 gene trap vector with the GFP gene.
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D. Sc., Assistant Professor

A powerful approach to understand the genetic basis of
developmental processes is the application of forward genet-
ics. In zebrafish, a large-scale mutagenesis screen is feasi-
ble since it is possible to breed and maintain very large num-
bers of fish in the lab, and since early developmental muta-
tions are easily identified in transparent embryos. Although
such large-scale mutant screens were completed using a chem-
ical mutagen in zebrafish, it is not easy to clone the mutated
genes since it requires time-consuming efforts for position-
al cloning.

Our aim is to develop insertional mutagenesis methods
in zebrafish using the Tol2 transposable element. 70/2 is a
transposon isolated from the genome of the medaka fish and
is similar to the Ac element of maize. We have showed that
Tol2 is an autonomous element, which encodes a function-
al transposase, and is capable of transposition in the zebrafish
germ lineage. Recently, we have successfully achieved high-
ly efficient germ line transmission using the To/2 vector, and
we are now focusing on developing gene trap strategies using
this transposon system.

We are also working on the analysis of zebrafish mater-
nal-effect mutants, which affect early cleavages or mesoder-
mal development, to understand the roles of maternal factors
in vertebrate early developmental processes.

Kishimoto, Y., Lee, K.H., Zon, L., Hammerschmidt, M. and
Schulte-Merker, S. (1997). The molecular nature of zebrafish swirl:
BMP2 function is essential during early dorsoventral patterning. De-
velopment /24, 4457-4466.

Kawakami, K., Amsterdam, A., Shimoda, N., Becker, T., Mugg, J.,
Shima, A. and Hopkins, N. (2000). Proviral insertions in the zebrafish
hagoromo gene, encoding an F-box/WD40-repeat protein, cause stripe
pattern anomalies. Current Biology /0, 463-466.

Kawakami, K., Shima, A. and Kawakami, N. (2000). Identification of
a functional transposase of the To/2 element, an Ac-like element from
the Japanese medaka fish, and its transposition in the zebrafish germ
lineage. Proc. Natl. Acad. Sci. USA 97, 11403-11408.

Kawakami, K, and Noda, T. (2004). Transposition of the To/2 element,
an Ac-like element from the Japanese medaka fish Oryzias latipes, in
mouse embryonic stem cells. Genetics /66, 895-899.

Kishimoto, Y., Koshida, S., Furutani-Seiki, M. and Kondoh H. (2004)
Zebrafish maternal-effect mutations causing cytokinesis defect with-
out affecting mitosis or equatorial vasa deposition. Mechanisms of De-
velopment /27, 79-89.
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(1) Mammalian epigenetic systems functioning in germ
cell lines.

Reprogramming of epigenetic programs in mammalian
development occurs in germ cell lines and re-establishment
of both paternal and maternal epigenetic information is also
necessary for normal development. Molecular mechanism
of genomic imprinting in the reprogramming process has been
examined by producing germ cell embryos using somatic clon-
ing technique. Abnormal gene expression patterns observed
in several somatic clones have also been analyzed as
reprogramming errors of donor somatic cells.

(2) Specialty of mammalian genomic structure on genomic
imprinting mechanism
The origin and evolution of genomic imprinting system
will be examined by comparative genomic analysis among
three mammalian groups of animals, such as monotremes,
marsupials and eutherians.
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Reprogramming of genomic imprinting memories in male and fe-
male germ lines
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(1) Functions of Akt in cell survival and tumorigenesis

We are investigating the mechanisms by which Akt regu-
lates cell survival and migration, in the context of
tumorigenesis.

(2) Regulation of neural cell death and differentiation
A large number of neural precursor cells (NPCs) die dur-
ing early neural development. Our study aims to understand
how the pool size and quality of NPCs are regulated, focus-
ing on the regulation of NPC death and differentiation.

(3) Functions of JNK in cell death regulation

JNK is a key molecule in stress-induced cell death. We
found some functions of JNK in regulating cell death, and
are now pursuing their detailed mechanisms as well as their
physiological and pathological meanings.
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Chimpanzee and gorilla genomic regions corresponding to HoxA
cluster in human chromosome 7. Two BAC clones and 7 fosmid
clones cover the entire HoxA genes for chimpanzee and gorilla, re-
spectively.
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We study the evolution of organisms at the genetic and
genomic levels through wet experiments and computer anal-

yses. We are particularly interested in primate and mammalian
evolution toward human. Themes of our study are:

® Ape Genome Project Silver: In search of genetic changes
responsible for human uniqueness, we are determining
genomic sequences of chimpanzee and gorilla that are
phylogenetically close to human, and do molecular evo-
lutionary analyses.

® Molecular evolution of developmental regulation: We are
studying cis- control elements of the developmental genes
by sequence analysis and gene transfer experiments of large
scale genomic clones, in order to elucidate relationship be-
tween evolution of cis-elements and body plan.

® Evolution of blood group genes: Blood group antigens are
expressed on cell surface, and have a higher chance of be-
ing affected by bacteria or virus. Therefore, their genes
may have undergone positive selection. We are studying
genes for ABO and Rh blood groups.

® Other themes include:large scale evolutionary analysis of
many gene sequences, human gene mapping, analysis of
evolution of closely related populations using gene gene-
alogy approach, development of new methods for the study
of gene evolution, and the development of new database
for evolutionary studies.

Kim C.-G, Fujiyama A., and Saitou N. (2003). Construction of a go-
rilla fosmid library and its PCR screening system. Genomics, 82,
571-574.

Sumiyama, K., Saitou, N. and Ueda, S. (2002). Adaptive evolution of
the IgA hinge region in primates. Molecular Biology and Evolution
19, 1093-1099.

Oota, S. and Saitou, N. (2002). NJML+P: A hybrid algorithm of the
maximum likelihood and neighbor-goining methods using parallel com-
puting. Genome Informatics /3, 434-435.

Oota, H., Kitano, T., Jin, F., Yuasa, 1., Wang, L., Ueda, S., Saitou, N.
and Stoneking, M. (2002). Extreme mtDNA homogeneity in continen-
tal Asian populations. American Journal of Physical Anthropology
118, 146-53.

Kaneko, M., Nishihara, S., Narimatsu, H. and Saitou, N. (2001). The
evolutionary history of glycosyltransferase genes. Trends in Glycos-
cience and Glycotechnology /3, 147-155.

Sumiyama, K., Kitano, T., Noda, R., Ueda, S., Ferrell, R., and Saitou,
N. (2000). Gene diversity of chimpanzee ABO blood group genes
elucidated from exon 7 sequences. Gene 259, 75-79.

Kitano, T. and Saitou, N. (2000). Evolutionary history of the Rh blood
group-related genes in vertebrates. Immunogenetics 57, 856-862.
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Some variants present in adult organisms that have survived se-
lection are not randomly combined, but in linkage disequilibria. The
figures show nonrandom associations of polymorphisms at 56
Drosophila chemoreceptor genes, from which we could identify func-
tional connections between some of these receptor genes.
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D. Ag., Assistant Professor
With complete genome sequences, much of current re-
search in molecular evolutionary studies focuses on multi-
locus analyses rather than classical single-locus analysis. Our
studies are aimed mainly at understanding origin and main-
tenance mechanism of genetic diversity in complicated net-
works of genes, molecules, cells, individuals, and even popula-
tions. By nonrandom associations of variations in natural
populations, we detected significant action of multilocus
selection on polymorphisms at about 100 Drosophila
chemoreceptor genes. We are also interested in molecular
changes involved in development of premating isolation and
morphological evolution between closely related species of
Drosophila.
We are currently doing the following studies:

® Nonrandom associations of natural variants for detection
of multilocus selection and gene-network construction.

® Molecular evolution at Drosophila chemoreceptor genes
and odorant binding protein genes.

® Identification of genes involved in sexual isolation in
Drosophila.

® Genetic and molecular dissection of within- and
between-species variations in Drosophila bristle develop-
ment.

Takahashi A, Liu, Y.H. and Saitou, N. (2004). Genetic Variation ver-
sus Recombination Rate in a Structured Population of Mice. Molec-
ular Biology and Evolution 27, 404-409.

Takano-Shimizu, T. (2001). Local Changes in GC/AT Substitution
Biases and in Crossover Frequencies on Drosophila Chromosomes. Mo-
lecular Biology and Evolution /8, 606-619.

Takano-Shimizu, T. (2000). Genetic screens for factors involved in the
notum bristle loss of interspecific hybrids between Drosophila
melanogaster and D. simulans. Genetics 156, 269-282.

Takano-Shimizu, T. (1999). Local recombination and mutation effects
on molecular evolution in Drosophila. Genetics /53, 1285-1296.

Takano, T.S. (1998). Loss of notum macrochaetae as an inter-specific
hybrid anomaly between Drosophila melanogaster and D. simulans. Ge-
netics 749, 1435-1450.
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We have been studying genomes of human and other pri-
mates, especially chimpanzees. To do so, we adopted the strat-
egy that was to analyze and compare an individual chromo-
some or a part of specific area of interest in addition to the
entire genomes. It is anticipated that the commonness kept
through various species, or species-specific characteristics will
be clarified at the levels of DNA sequences, genes, and
chromosomes

E MRS L OHERMETICEBELF /XY DY REEKBAC
s n—v@OFSHE® (&% : BKRIETF)
FISH analysis of a chimpanzee BAC clone located onto the Y chro-
mosome (photograph taken by Y. Kuroki)
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Functional Genomics
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The main emphasis of our research is to identify and col-
lect genes of human and other organisms en masse in the form
of full-length ¢cDNA, which is a complete copy of mRNA.
The sequence information of full-length cDNA is indispen-
sable for elucidating exon-intron structures as well as
promoters of genes. Furthermore, full-length cDNA clones
are valuable resource for the functional analysis of proteins
coded by the genes. Thus, the direction of our research is
a mass determination of gene structures and their functions.
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Genetic manipulation of the Xist locus causes ectopic expression
of Xist, leading to aberrant X-chromosome inactivation in males.
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Sasaki Group

Epigenetic regulation
of the mammalian genome
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HATA, Kenichiro

D. Med., Assistant Professor

Embryonic development requires the genetic programs en-
coded in the genome to be expressed in correct tissues at cor-
rect timings. Once a cell lineage has been established, its ge-
netic status is stably maintained so that the cells do not trans-
form into other cell types. Epigenetic mechanisms, such as
DNA methylation and heterochromatin formation, stabilize
the genetic activity of the cell lineage without changing the
DNA sequence. Mammals also have unique epigenetic phe-
nomena, such as genomic imprinting and X-chromosome in-
activation. Abnormalities of the epigenetic mechanisms cause
a number of human disorders including cancers. Following
research activities are ongoing in our laboratory.

® Regulation of genomic imprinting in mammalian devel-
opment

® Establishment of imprinting in the germ-line

® Epigenetic regulation of gametogenesis

® Structure, regulation and evolution of imprinted genome
domains

® Role for DNA methylation in X-chromosome inactivation

® Regulation of X-chromosome inactivation by anti-sense
RNA

® Function and regulation of mammalian DNA methyl-
transferases

® Human disorders associated with abnormalities in DNA
methylation or imprinting

Sado, T., Wang, Z., Sasaki, H. and Li, E. (2001). Regulation of im-
printed X-inactivation in mice by Tsix. Development /28, 1275-1286.

Ishihara, K. and Sasaki, H. (2002). An evolutionarily conserved pu-
tative insulator element near the 3’ boundary of the imprinted Igf2/
H19 domain. Hum. Mol. Genet. //, 1627-1636.

Hata, K., Okano, M., Lei, H. and Li E. (2002). Dnmt3L cooperates with
the Dnmt3 family of de novo DNA methyltransferases to establish ma-
ternal imprints in mice. Development /29, 1983-1993.

Sado, T., Okano, M., Li, E. and Sasaki, H. (2004). De novo methyla-
tion is dispensable for the initiation and propagation of X chromosome
inactivation. Development /37, 957-982.

Kaneda, M., Okano, M., Hata, K. et al. (2004). Essential role for de
novo DNA methyltransferase Dnmt3a in paternal and maternal imprint-
ing. Nature (in press).
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Arabidopsis plants with (right) and without (left) reversion sector
of dwarf phenotype induced by transposition of CACTAT element.

Division oi Agriculitrzll Canziles

Kakutani Group

Epigenetic controls of plant development
and genome structure
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KINOSHITA, Tetsu

D. Sc., Assistant Professor

In order to explore epigenetic gene regulation, we are tak-
ing a genetic approach using Arabidopsis. Mutations in
DDM]I (Decrease in DNA Methylationl) gene, which encodes
a protein similar to the chromatin-remodeling factor SWI2/
SNF2, results in reduced genomic cytosine methylation and
transcriptional de-repression of repeated sequences. A strik-
ing feature of the ddm! mutation is that it induces a varie-
ty of developmental abnormalities by causing heritable chan-
ges in other loci. One of the ddm1-induced abnormalities,
late flowering trait, was caused by ectopic expression of a
homeobox gene, FWA. Another abnormality was caused by
transpositional activation of a novel endogenous transposon
CACI. Thus DDMI gene is necessary for both epigeneti-
cally ensuring proper gene expression and stabilizing the
genome structure.

Miura, A., Yonebayashi, S., Watanabe, T., Toyama, T., Shimada, A.
and Kakutani, T. (2001). Mobilization of transposons by a mutation
abolishing full DNA methylation in Arabidopsis. Nature 474, 212-214.

Kato, M., Miura, A., Bender, J., Jacobsen, S. and Kakutani, T. (2003).
Role of CG and non-CG methylation in immobilization of transposons
in Arabidopsis. Current Biology /3, 421-426.

Kinoshita, T., Miura, A., Choi, Y., Kinoshita, Y., Cao, X., Jacobsen,
S., Fischer, R. and Kakutani, T. (2004). One-way control of FWA im-
printing in Arabidopsis endosperm by DNA methylation. Science 303,
521-523.

LM, ABHI= (2003). DNAXFAALDOEIES - B A Mg
fifi & DO7AN Y L EEESHMGZ iz, MRS 22, 655-659.
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Colocalization of CAF-1 and PCNA at replication foci in human
proliferating cells, suggesting the involvement of those factors in
nucleosome assembly during DNA replication.

Division oi Agriculitrzll Canziles

Shibahara Group

Chromatin assembly and inheritance
through cellular proliferation in eukarytotes
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D. Sc., Assistat Professor
Epigenetic states of chromatin, including modifications
of histones, chromatin structures, and DNA methylation, are
tightly linked with gene expressions in eukaryotic cells.
Proliferating cells are required to maintain those epigenetic
states through rounds of cell cycles. We are studying the fol-
lowing projects, mainly by using biochemical approach with
mammalian cell.

® Mechanism of nucleosome assembly during DNA replica-
tion

® Maintenance mechanism of DNA methylation and
chromatin structures by DDM1 protein.

® Establishment and maintenance of heterochromatin in
X-chromosome inactivation.

Takeda, S., Tadele, Z., Hofmann, 1., Angelis, K.J., Probst, A.V., Kaya,
H., Araki, T., Mengiste, T., Scheid, O.M., Shibahara, K-i., Scheel, D.
and Paszkowski, J. (2004). BRUI, a novel link between responses to
DNA damage and epigenetic gene silencing in Arabidopsis. Genes &
Development /8, 782-793.

Ogawa, Y. and Lee, J.T. (2003). Xite, X-inactivation intergenic tran-
scription elements that regulate the probability of choice, Mol. Cell 11,
731-43.

Kaya, H., Shibahara, K-i., Tasaka, K-I., Iwabuchi, M., Stillman, B. and
Araki, T. (2001). FASCIATA genes for chromatin assembly factor-1
in Arabidopsis maintain the cellular organization of apical meritems.
Cell 104, 131-142.

Zhang, Z., Shibahara, K-i. and Stillman, B. (2000). PCNA connects
DNA replication to epigenetic inheritance in yeast. Nature 408, 221-225.

Shibahara, K-i. and Stillman, B. (1999). Replication-dependent mark-
ing of DNA by PCNA facilitates CAF-1 coupled inheritance of
chromatin. Cell 96, 575-585.
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An organotypically cultured telencephalon. Olfactory bulb axons
(left) grow on the pathway marked with specific guidepost neurons
(right). Left and right panels are the same field. Asterisks mark
the olfactory bulb.
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D. Sc., Assistant Professor

The functions of the brain underlying our complex be-
havior and mental activity require the precise interconnec-
tions between neurons. The wiring patterns of neuronal con-
nections are, for the most part, genetically determined. There
are also genes that modify the existing neuronal connections
under environmental influences such as experiences.

The Division of Brain Function aims to reveal the cel-
lular and molecular mechanisms controlling the formation of
neuronal connections. During development, axons of the ol-
factory bulb project into the caudal pathway and make synap-
tic connections with their target cells in the telencephalon.
We developed an organotypic culture system of the mouse
embryonic telencephalon in which olfactory bulb axons form
the stereotyped projection as that in vivo. Using this culture
system, we have found a specific subset of early-generated
neurons that function as the guidepost for olfactory bulb axons.

Tozaki, H., Kawasaki, T., Takagi, Y. and Hirata, T. (2002). Expres-
sion of Nogo protein by growing axons in the developing nervous sys-
tem. Mol. Brain Res. /04, 111-119.

Hirata, T., Nomura, T., Takagi, Y., Sato, Y., Tomioka, N., Fujisawa,
H. and Osumi, N. (2002). Mosaic development of the olfactory cor-
tex with Pax6-dependent and -independent components. Dev. Brain
Res. 136, 17-26.

Hirata, T., Fujisawa, H., Wu, J.Y. and Rao, Y. (2001). Short-range guid-
ance of olfactory bulb axons is independent of repulsive factor slit. J.
Neurosci. 2/, 2373-2379.

Tomioka, N., Osumi, N., Sato, Y., Inoue, T., Nakamura, S., Fujisawa,
H. and Hirata, T. (2000). Neocortical origin and tangential migration
of guidepost neurons in the lateral olfactory tract. J. Neurosci. 20,
5802-5812.

Hirata, T. and Fujisawa, H. (1999). Environmental control of collat-
eral branching and target invasion of mitral cell axons during devel-
opment. J. Neurobiol. 38, 93-104.

JEBERE, Tz DF (2002). MAFZEA A KARZ M (othillg)
OFEEHERE L B E R, EREMEERES 47, 1989-1993.
SEHz DA (2002). HARRR B AR R DO FEAEMERE. R ORI 24,
729-737.

SEH DA (2002). FEEXIZIRIT B MR OB T M O 8,
FEREES3 ARTISE 20, 738-743.

SEHTOA (2001). FEHMIZISIT B HEHINL O E) & SRR L
T2 20, 508-512
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Body of higher plants as we see is a product of meris-
tem activity during post-embryonic development. We are in-
terested in how meristem activity is regulated throughout plant
life cycle. We have been focusing on Arabidopsis mutants,
such as fas, in which meristem is normally formed during
embryogenesis, but its functional maintenance is disrupted.
Analysis of these mutants has revealed a role of CAF-1 and
related factors. We are investigating how these factors reg-
ulate meristem function by analyzing various aspects of growth
and differentiation. Another topics of our research is the flo-
ral transition which represents a most drastic change of meris-
tem activity during post-embryonic development.

AT & fasERIEDERMENR (A) L ETRATERBOTRE (B-E)
E WUSERFOHRRNE—2 (FK), BER : AOZDOEIR,
B, C, F, G, fasZE4 : ADHDOEKEBNOILKE, D,
E, H-K,

Gross morphology of mature plants (A) and morphology (B-E) and
WUS expression pattern (F-K) in shoot apical meristem of wild type
and fas mutants. Wild type: right plant in A and B, C, F, and G.
fas. left plant and inset in A and D, E, and H-K.
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In the mammals, most cells differentiate without chang-
ing the DNA sequence, while the differentiation of a given
cell type is associated with activation of a particular set of
genes and inactivation of other sets. DNA methylation is as-
sociated with gene-silencing and changes in chromatin struc-
ture. We found a numerous number of tissue-dependently
and differentially methylated regions (T-DMRs). T-DMRs
are widespread in the genome and the methylation pattern is
specific to the cell types. The formation of DNA methyla-
tion profiles may be the principal epigenetic event underly-
ing mammalian development. We are investigating the mech-
anism for the formation of DNA methylation profiles and its
biological roles.

DA methylation profilas

DNAAFIAETO T 7SI EY O TFUBEELL,
A2 R CETEMRE, ThENDT / LOFESHERET
BIEDIRTAVIBREYS / LLEIZE>TWEY, ThT
NOMRED 7/ LRIZEREREBOBBIFEN A FILEEE
(T-DMR) MFHELET, HEDMEiE, DNAAFILiEE YO
RFUBEEREICL D IES T2 F v RREDHEEGER L EX
LbNET,

DNA methylation profiles and chromatin-remodeling.
Somatic cells and germ cells each carry epigenetic information carved
on their genomes. DNA methylation is normally altered at numer-
ous specific loci (T-DMR) of the genome. Differentiation of cells
associates with the shift of epigenetic status from one to anoth-
er regulated by the DNA methylation with chromatin-remodeling.
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Fig. 1 Two mouse mutations with preaxial polydactyly.
Fig. 2 Causative mutations are found in intron 5 of the Lmbr1 gene.
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Shiroishi Group

Mouse forward genetics on pattern formation
and cell growth control
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TAMURA, Masaru
D. Sc., Assistant Professor

Reading sequences of the human and mouse genomes has
been almost accomplished. The advances in genomics have
facilitated genetic dissection of the developmental process and
other higher order functions of mammalian genes at the whole
body level. In Mammalian Genetics Laboratory, we are study-
ing genetic control of pattern formation in mouse develop-
ment, focusing on limb development. We are also conduct-
ing study of genetic regulation on the growth and differen-
tiation of epithelial cells in skins and gastrointestinal tracts.
In these studies, we are taking strategies of “Forward genet-
ics” based on existing mouse mutants and “Reverse genet-
ics” using transgenic and knockout mice.

In this laboratory, we are developing new experimental
mouse strains, such as consomic strains, based upon the uni-
queness of wild-derived inbred strains established in this in-
stitute. All mouse strains are supplied to researchers in this
country and abroad on request.

Makino, S., Masuya, H., Ishijima, J., Yada, Y. and Shiroishi, T. (2001).
A spontaneous mouse mutation, mesenchymal dysplasia (mes), is caused
by a deletion of the most C-terminal cytoplasmic domain of patched
(ptc). Dev. Biol. 239, 95-106.

Isobe, T., Yoshino, M., Mizuno, K-I., Lindahl, K.F., Kiode, T., Gaudieri,
S., Gojobori, T. and Shiroishi, T. (2002). Molecular characterization
of the Pb recombination hotspot in the mouse major histocompatibility
complex class II region. Genomics 80, 229-235.

Yada, Y., Makino, S., Chigusa-Ishiwa, S. and Shiroishi, T. (2002). The
mouse polydactylous mutation, luxate (/x), causes anterior shift of the
anteroposterior border in the developing hindlimb bud. Int. J. Dev. Biol.
46, 975-982.

Floyd, J., Gold, D., Concepcion, D., Poon, T., Wang, X., Keithley, E.,
Chen, D., Ward, E., Chinn, S.B., Friedman, R.A., Yu, H-T., Moriwaki,
K., Shiroishi, T. and Hamilton, B. A. (2003). A natural allele of Nxf1/
TAP suppresses retrovirus insertion mutations. Nature Genet. 35,
221-228.

Sagai, T., Masuya, H., Tamura, M., Shimizu, K., Yada, Y., Wakana,
S., Gondo, Y., Noda, T. and Shiroishi, T. (2004). Phylogenic conser-
vation of a cis-acting regulator that controls polarized expression of
Sonic hedgehog (Sh#4) in limb buds. Mammal. Genome /5, 23-34.
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Saga Group

Molecular mechanism
of mouse embryogenesis
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SAGA, Yumiko KOKUBO, Hiroki MITSUI, Kaoru

D. Sc., Professor
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fIoTWET, IS ICAEMEEHET SHBICERLE
MEBEBRL TWET, ERAET I TOL 512/
TWET,

© DM - I R A 2B 9 B IS

® (REIERRIC BT 2 53 HiPEMENL D 73 T HEHE D i
o (A BRI ER T (Mesp2) DFIRHIMIHLE
© (KETE AR IC B 5-9 % H 8 i T-RE D HERE AR AT
® <7 Z nanos &1 T HE D HEREMEHT

® FEAE T M FIEDOWE & BT

1
ADFERZETEMEE R,

Fig. 1 : In nanos2-null testis, germ cells are completely absent.

R i L —

2 1nanos3RAEY U ADIERERVINE (£%4588), KE
R\ T AEHE (ac) HHE (d-f) AETEMEEZ R,

Fig. 2 : In nanos3-null mice, germ cells are completely absent in both
testis(a-c) and ovary(d-f).

D. Sc., Assistant Professor

D. Med., Assistant Professor

During mouse development, mesodermal cells generated
via gastrulation play important roles on morphogenesis of sev-
eral tissues and organs. We focus on two types of mesoder-
mal cells; one is cardiac precursor cells specified by expres-
sion of a transcription factor Mespl, the other is paraxial
mesodermal cells to generate somites, which give rise to the
axial structures such as vertebrae and skeletal muscles. We
have generated several knockout and knockin mice to under-
stand the molecular mechanism of early heart specification
and somite segmentation. In addition, we are interested in
the mechanism for specification of germ cells in early mouse
development. Nanos gene implicated in Drosophila germ cell
development is one of our targets. Mouse nanos homologue
genes are isolated and the functions are investigated. All
works are conducted by using several gene engineering tech-
nologies. Therefore, we are interested in the development
and application of several new methods to improve the qual-
ity of the analyses.

Takahashi, Y., Koizumi, K., Takagi A., Kitajima S., Inoue, T., Koseki,
H., Saga, Y. (2000). Mesp?2 initiates somite segmentation through the
Notch signalling pathway. Nat Genet. 25, 390-396.

Saga, Y, Takeda, H. (2001). The making of the somite: Molecular events
in vertebrate segmentation. Nature reviews genet. 2, 835-845.

Nomura-Kitabayashi, A., Takahashi, Y., Kitajima, S., Inoue, T., Takeda,
H., and Saga, Y. (2002) Hypomorphic Mesp allele distinguishes estab-
lishment of rostrocaudal polarity and segment border formation in
somitegenesis. Development /29, 2473-81.

Takahashi Y, Inoue T, Gossler A, Saga Y. (2003). Feedback loops com-
prising DII1, D113 and Mesp2, and differential involvement of Psenl
are essential for rostrocaudal patterning of somites. Development /30,
4259-4268.

Tsuda, T. Sasaoka, Y. Kiso, M. Abe, K. Haraguchi, S. Kobayashi, S.
and Saga, Y. (2003). Conserved role of nanos proteins in germ cell de-
velopment. Science 30/, 1239-1241.



—/ ) = 5|t
I o) 2L s

/NERFSE S

BFAEBERYIRERWN
TEEGE

Mouss anonmies Hasourgs Lagogaiory (VERL) I
Koide Group

Behavioral genetics
using wild derived mouse strains
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KOIDE, Tsuyoshi
D. Med., Associate Professor
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NJL 24 125889 7 478) : Somersault
A characteristic behavior of NJL: Somersault

For understanding the genetic basis of inheritance and evo-
lution of behavior, inbred strains established from wild mice
in the National Institute of Genetics are studied on their be-
havioral patterns. Particularly, the genetic studies of differ-
ent locomotor activity and pain sensation are being conducted
by the method of QTL analyses followed by positional clon-
ing. Through this study, we are particularly interested in
clarifying the functional difference of proteins caused by
polymorphisms in the genes.

® Analyses of behavioral pattern using wild derived mouse
strains

® Genetic analysis of different spontaneous activities in the
mouse strains

® Genetic analysis of different pain perceptions in the mouse
strains

® Genetic analysis of different capsaicin sensitivities in the
mouse strains

® Analysis of genetic polymorphisms in protein coding regions

Furuse, T., Miura, Y., Yagasaki, K., Shiroishi, T. and Koide, T. (2003).
Identification of QTLs for differential capsaicin sensitivity between
mouse strains KJR and C57BL/6. Pain 105, 169-175.

Furuse, T., Blizard, D. A., Moriwaki, K., Miura, Y., Yagasaki, K.,
Shiroishi, T. and Koide, T. (2002). Genetic diversity underlying cap-
saicin intake in the Mishima battery of mouse strains. Brain Research
Bulletin 57, 49-55.

Furuse, T., Takano-Shimizu, T., Moriwaki, K., Shiroishi, T. and Koide,
T. (2002). QTL analyses of spontaneous locomotor activity using mouse
strains from Mishima battery. Mammalian Genome /3, 411-415.

Chan, B. W. H., Chan, K. -S., Koide, T., Yeung, S. -M., Leung, M.
B. W., Copp, A. J., Loeken, M. R., Shiroishi, T. and Shum, A. S. W.
(2002). Maternal Diabetes Increases the Risk of Caudal Regression
Caused by Retinoic Acid. Diabetes 57, 2811-2816.

Koide, T., Moriwaki, K., Ikeda, K., Niki, H. and Shiroishi, T. (2000).
Multi-phenotype behavioral characterization of inbred strains derived
from wild stocks of Mus musculus. Mammalian Genome //, 664-670.
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Retroviral infection of sperm cultured in vitro. These sperm pro-
duce transgenic zebrafish. (A) Detection of lacZ expression in in-
fected sperm after 12-days culture and (B) normal control sperm
subjected to 5-bromo-4-chloro-3-indolyl- g -D-galactoside (X-gal)
staining. Scale bar: 10um.
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Sakai Group

Molecular biology of the zebrafish germ cell

Zebrafish have become a laboratory favorite because their
embryos are transparent: geneticists can in effect see genes
at work in the developing fish. Our laboratory has recent-
ly developed techniques to make genetically modified zebrafish
using sperm cells grown “in vitro”-that is, entirely in labor-
atory conditions. This method has the distinct advantages of
ease and speed over conventional transgenic methods, because
insertion of a foreign gene or alteration of a target gene in
the sperm genome leads to specific genetic change in the in-
itial generation, including the germ cells of the organism
created from that sperm. We, therefore, focus on develop-
ing two reliable protocols for studying gene functions in
zebrafish by using genetically modified sperm; the first is a
gene targeting method and the second is an RNAi (RNA in-
terference) method.

On the other hand, this male germ cell culture system
should prove useful not only in producing transfected func-
tional sperm, but also in analyzing the regulatory function
of testicular somatic cells in respect to the mitosis and meiosis
of male germ cells in vertebrates. We have already isolat-
ed several testicular cell lines functionally distinctive regard-
ing the support of male germ cell development. We are also
working on the molecular mechanisms to regulate mitosis and
meiosis in the male germ cells of vertebrates.

Kurita, K., Burgess, SM. and Sakai, N. (2004). Transgenic zebrafish
produced by retroviral infection of in vitro-cultured sperm. Proc. Natl.
Acad. Sci. USA 101, 1263-1267.

Kurita, K. and Sakai, N. (2004). Functionally distinctive testicular cell
lines of zebrafish to support male germ cell development. Mol. Reprod.
Dev. 67, 430-438.

Sakai, N. (2002). Transmeiotic differentiation of zebrafish germ cells
into functional sperm in culture. Development /29, 3359-3365.

Sakai, N., Burgess, S. and Hopkins, N. (1997). Delayed in vitro fer-
tilization of zebrafish eggs in Hank’s saline containing bovine serum
albumin. Mol. Mar. Biol. Biotechnol. 6, 84-87.

WHRAIR 2003). BRI E—ThFLv AV z=w 74 v a
PVEHT S, kAW 41, 264-269.
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Kurata Group
Genetic and molecular analysis of rice
development/diversity and speciation
of rice genomes/species.
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KUTARA, Nori ITO, Yukihiro NONOMURA, Ken-ichi

D. Ag., Professor
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Cloning and expression analysis of heterochronic gene PLAT.
The rice heterochronic gene PLAT was cloned and analysed for
its expression in rice. Phenotype of the pla7 mutant (a). Expres-
sion pattern of the PLAT gene (P450) in the basal regions of leaves
(b) and bracts of panicles (c).

D. Ag., Assistant Professor

D. Ag., Assistant Professor

We aim to unravel genetic programs underlying the proces-
ses from gametogenesis to early embryogenesis in rice. We
are approaching this by we applying several different strategies
shown below. We are also responsible for the research, gen-
eration and management of rice genetic resources of enhan-
cer trap lines and wild rice species collection.

® Genetic dissection from embryogenesis to shoot formation
of rice by mutant and stage specific gene analysis.

® Cloning and analysis of genes functional in gametogenesis
stages in rice.

® Comparative genomic analysis for expressing genes between
wild and cultivated rice.

® Genome-wide analysis of reproductive barriers in the
intra-specific rice hybrids and positional cloning of the bar-
riers

® Generation of enhancer trap lines of rice

Nonomura, K., Miyoshi, K., Eiguchi, M., Suzuki, Y., Miyao, A.,
Hirochika, H. and Kurata, N. (2003). The MSP1 gene is necessary to
restrict the number of cells entering into male and female sporogenesis
and to initiate anther wall formation in rice. Plant Cell /5, 1728-1739.

Nonomura, K., Nakano, M., Murata, K., Miyoshi, K., Eiguchi, M.,
Miyao, A., Hirochika, H. and Kurata, N. (2004). The insertional mu-
tation of rice PAIR2 gene, the ortholog of Arabidopsis ASY1, caused
a defect in homologous chromosome pairing in meiosis. Mol. Gen.
Genet. (in press).

Miyoshi, K., Ito, Y., Serizawa, A. and Kurata, N. (2003). OsHAP3 genes
regulate chloroplast biogenesis in rice. Plant Journal. 36, 532-540.

Miyoshi, K., Ahn, B.O., Kawakatsu, T., Ito, Y., Itoh, J.I., Nagato, Y.
and Kurata, N. (2003). PLASTOCHRONI, a time keeper of leaf ini-
tiation in rice, encodes cytochrome P450. Proc. Natl. Acad. Sci. /01,
875-880.

Nonomura, K-I., Nakano, M., Fukuda, T., Eiguchi, M., Miyao, A.,
Hirochika, H. and Kurata, N. (2004). The novel gene PAIR!I of rice
encodes a putative coiled-coil protein required for homologous chro-
mosome pairing in meiosis. Plant Cell (in press).
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Nishimura Group

Regulatory mechanism of cell division
in Escherichia coli: Timing of cell division
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NISHIMURA, Akiko
D. Ag., Professor

During the cell cycle of E. coli, several fundamental events
take place through strictly periodic processes, and two iden-
tical daughter cells are produced under the various growth
conditions. We are proposing that cell must have mechanisms
coordinating the timing of each event through cell division.
For example, we have isolated cfc mutants, which are defec-
tive in the signaling mechanisms that couple DNA replica-
tion and cell division, and have concluded that Ap4A forms
part of this signaling mechanism. The cfc mutants divide be-
fore reaching the optimal size at which cfct cells divide (Fig.
1). We also isolated the Ap4A binding protein, which is struc-
turally well conserved from human to bacteria. We are plan-
ning to investigate the mode of expression of this gene in a
synchronized cell cycle, localization of gene products with-
in cells, in vitro function of gene products, and relationships
with Ap4A.

FtsZ, a homologue of eucaryotic tubulin, scatters through-
out the cytoplasm, it assembles in cytokinetic rings at the ear-
ly stages of septation. The molecular mechanism governing
this accumulation has been elusive. We have succeeded to
construct a strain, in which FtsZ-GFP is expressed normal-
ly from the chromosomal DNA, and a real time observation
system of FtsZ-ring formation (Fig. 2). We also identified
a gene encoding the factor involved in the dynamics of

7

wWild type (cfc?) cfe” mutant . .
4 FtsZ-ring formation.
c'.ﬂm?\ " D/'\
'","“:"':;IN ——t Nishimura, A. and Hirota, Y. (1989). A cell division regulatory mech-
Nuﬂlﬂﬂ I'.'Hvll-m o0 anism controls the flagellar reguon in Escherichia coli. Mol. Gen. Genet.
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FtsZ-GFPs are assembling in cytokinetic rings

216, 340-346. “Selections of Articles in this year”

Nishimura, A. (1998). Timing of cell division: Ap4A as the signal. TiBS
23, 157-159.

Ukai, H., Matsuzawa, H., Ito, K., Yamada, M. and Nishimura, A. (1998).
ftsE(Ts) affects translocation of K+-pump proteins into the membrane
Escherichia coli. J. Bacteriol. /80, 3663-3670.

Uehara, T., Matsuzawa, H. and Nishimura, A. (2001). HscA is involved
in the dynamics of FtsZ-ring formation in Escherichia coli. Genes to
Cells 6, 803-814.

Fujishima, H., Nishimura, A., Wachi, M., Takagi, H., Hirasawa, T.,
Teraoka, H., Nishimori, K., Kawabata, T., Nishikawa, K. and Nagai,
K. (2002). kdsA mutations affect FtsZ-ring formation in Escherichia
coli K-12. Microbiol. /48, 103-112.
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Schematic representation of the inducible RNAI mutant fly bank.

Ueda Group

Functional genomics
in Drosophila
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TAKAHASHI, Kuniaki
D. Sc., Assistant Professor

The RNAI is one of the post-transcriptional gene silenc-
ing phenomena, in which double-stranded RNA (dsRNA) in-
troduced into host cells can effectively inhibit host gene ex-
pression in a sequence-specific manner. Thus we can uti-
lize the RNAI for knocking down gene expression. To pro-
duce dsRNA in vivo, the so called “inducible RNAi” tech-
nique has been developed. In this system, dsRNA is produced
by a transgene that contains two copies of the target sequence
organized in an inverted repeat, so that the hairpin-type dsSRNA
is expressed whenever the inverted repeat is transcribed by
driving a suitable promoter. In Drosophila, a GAL4-UAS
gene expression technique has been established to induce a
transcription of the transgene in a cell-, tissue-, or
developmental-stage-specific expression pattern. When com-
bined with the inducible RNAi, GAL4-UAS technique will
also provide us with a most useful system with which to in-
duce a conditional loss-of-function mutation. We are trying
to construct inverted repeat transgenes and to establish trans-
genic fly lines covering 13,000 whole genes in Drosophila.
This RNAi mutant fly bank will provide us a fundamental
tool for understanding gene functions and genetic networks
working in the fly individuals.

Ui-Tei, K., Naito, Y., Takahashi, F., Haraguchi, T., Ohki-Hamazaki, H.,
Juni, A., Ueda, R. and Saigo, K. (2004). siRNA sequence requirement
for effective RNA interference in mammalian cells and chick embryos.
Nucleic Acids Res. 32, 936-948.

Pili-Floury, S., Leulier, F., Takahashi, K., Saigo, K., Samain, E.,
Ueda, R. and Lemaitre, B. (2004). In vivo RNA interference analysis
reveals an unexpected role for GNBP1 in the defence against
Gram-positive bacterial infection in Drosophila adults. J. Biol. Chem.
279, 12848-12853.

Kamiyama, S., Suda, T., Ueda, R., Suzuki, M., Okubo, R., Kikuchi, N.,
Chiba, Y., Goto, S., Toyoda, T., Saigo, K., Watanabe, M.,
Narimatsu, H., Jigami, Y. and Nishihara, S. (2003). Molecular clon-
ing and identification of 3’-phosphoadenosine 5’-phosphosulfate trans-
porter. J. Biol. Chem. 278, 25958-25963.

Takemae, H., Ueda, R., Ohkubo, R., Nakato, H., Izumi, S., Saigo, K.
and Nishihara, S. (2003). Proteoglycan UDP-galactose:beta-xylose
betal 4galactosyltransferase I is essential for viability in Drosophila
melanogaster. J. Biol. Chem. 278, 15571-15578.

Doi, N., Zenno, S., Ueda, R., Ohki-Hamazaki, H., Ui-Tei, K. and
Saigo, K. (2003). Requirement of Dicer and elF2C translation initia-
tion factors for short-interfering-RNA-mediated gene silencing in mam-
malian cells. Curr. Biol. /3, 41-46.

Ueda, R. (2001). RNAi: A new technology in the post-genomic sequenc-
ing era. J. Neurogenet. /5, 193-204.
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EAEREDBETIE, ZEEHRITMENEL WY A LR
Y a—)VIZit THEA LT 8 A, LL,
EOIIBHDTFANZALTE > TRE ERIzDHIIEAND
VEINZENE, FELbhoTWERTA. FHEMIC
AMREEEZEEL TW AT LOREFELT, —FED
PR R AL N 28 Bk T ARSI e & B R B IR E S N2 IE)F C©
KuxEEOHTHEEND ToNETT, BEIL, OEEIC
DT, TauPauNIHRERREERRELTHT
BEREFENBFRZEZED TNET,

T avuYaUNTHRMRERTIE, 2 TOMREHHRE,
HBOHEER Ty FZIEXFEHL TWEXT, —F,
ERRTEKAIAC I, BRI 50 RT BRI NS EBERTO
FHEZITHUE, HEFLET (B, Z0LDITLT,
GRAIRIAE ENZER IS C-EEZEBELE T, 0
RERTEy FOFERICKD, adyauNIORTIE
FHREIIRENR 2 RSN TV BT 20T LN
TT T2 ZEMMREE 72> TVWET, FAEIL, 2oty
MZE EN TV BIRERTF—D—D DFEIR I HERE MR AT
BRENNHD ELUT, MRS X7 LAZHBEL TWbsy
FEEORREMHMEWPNML TNEET,

Kr Pdm Cas

8RB [KFHunchback, Kriippel, Pdm & & Uf Castor [d##FerHHRa
(NB) TIERHEEHENS,

Neuroblasts express Hunchback, Kriippel, Pdm and Castor sequen-
tially, while daughter cells maintain the expression profile of the tran-
scription factor present at their birth.

Lalgorziiory for Proailar Haesszror)

Isshiki Group

Temporal specification of neural cell fates
within neural stem cell lineages

BEHES
Bh=F Ph.D.
KUSANO, Ayumi

D. Sc., Assistant Professor

Generation of multiple cell types during embryogenesis
should be orchestrated temporally for normal development
of organisms. Yet we know relatively little about how dif-
ferent cell fates are generated over time. Neural stem cells
often generate diverse neurons and glia in stereotyped order,
and the cell fate of a neuron/glia is tightly linked to its birth
order within a parental stem cell lineage. Our group aims
to elucidate the molecular mechanisms of temporal specifi-
cation of neural cells within a lineage by employing a mo-
lecular genetic approach using the Drosophila CNS as a mod-
el system. Nearly all of Drosophila neuroblasts sequential-
ly express the transcription factors Hunchback, Kriippel, Pdm
and Castor over time, while daughter cells maintain the ex-
pression profile of the transcription factor present at their birth
(Figure). By inheriting the expression profile of their paren-
tal neuroblasts, daughter cells can memorize birth order. The
finding of such factors has raised many new questions, for
example, 1. What regulates the expression of the transcrip-
tion factors? 2. How do the transcription factor specify tem-
poral identity? By addressing these questions, we would like
to understand the molecular machinery for controlling devel-
opment of neural stem cell lineages.

Isshiki, T., Pearson, B., Holbrook, S. and Doe, C.Q. (2001). Drosophila
neuroblasts sequentially express transcription factors which specify the
temporal identity of their neuronal progeny. Cell 106, 511-521.

McDonald, J.A., Holbrook, S., Isshiki, T., Weiss, J., Doe, C.Q. and
Mellerick, D.M. (1998). Dorsoventral patterning in the Drosophila cen-
tral nervous system: the vnd homeobox gene specifies ventral column
identity. Genes Dev. /2, 3603-3612.

Nose, A., Isshiki,T. and Takeichi, M. (1998). Regional specification
of muscle progenitors in Drosophila: the role of the msh homeobox
gene. Development /25, 215-223.

Isshiki, T., Takeichi, M. and Nose, A. (1997). The role of the msh
homeobox gene during Drosophila neurogenesis: implication for the
dorsoventral specification of the neuroectoderm. Development /24,
3099-3106.
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Genetic resources databank project
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YAMAZAKI, Yukiko
D. Sc., Associate Professor

(1N IEROEEMECEAT 2T
EMBRESTFOL NIV THRIAL X5 &7 54WF2213
FEDIELLSREL, TORBIIEKR GRS LT
BEINTEELE, LOLANS, Zok>aEHoit
KOHpns, BHOERENRRLSIEHT &, &5
NWZETIRRL IO TETVWEDHHEETT,
FRERAEETIE, I —YZ2HH L TSR
ERABICHAT 272013 ES L5 I 0noNnITDONT
MIEEfTo TVWET., ATHDRTWERNS, A&ar
Ea—4%— O ICHEFRERGRIEZBREL TWET,
ZDEIRERIEEHNWZERT — Y RX—AZHET 2 Z
EICEDT, MREIGESTHFEEEAT I ENTEDN
HLNBENDTTY,

EIEERERT —Y I\ UIREEE

1998 X0 TEEBEBEBERT N IVHKEE
(SHIGEN) | ZBit5L £ L 7=,

SHIGEN 7O 2 = 7 M3, FEBRUIFTICHEREYEFRED
ERMNE, T—IR—ZBEBIOEREERZANEL T
EHZELTB0ET,

INETICHAEY, HY), B3ESTI0REEO &M
WOWTT—IR—ZAEHWEL, ¥ —F%v b EIZNH
LTWwEd, (http://www.shigen.nig.ac.jp/)

SHIGEN 7O = 7 hZ, 20024E7 HIZHFRE LT 3
FINAFY =27 027 b (NBRP) (I8 258
BRI E L TOEEF B EHBL TWET,

SHIGEN Vo> =7 T3, @k 5 DNA £ TaHMthe,
ZRAEYEZ B, MBEROMRETREE T 5HaR
F—IR—ZADHEZHIELTVWET,

SHared Information of GEMNetic resources

BERERBBRT—ENVI Iy b
SHIGEN (SHared Information of GENetic resources) project

The Genetic Resources Databank Project formally started
at the National Institute of Genetics in April 1998. The pur-
pose of the project is to ensure the maintenance and distri-
bution of genetic resources and their information for many
species. This laboratory will be responsible for the construc-
tion and online distribution of an integrated database, which
contains a variety of gene pools including wild species, breed-
ing lines, transgenic and knockout organisms, cells and DNA
clones. During the trial phase of the Genetic Resources
Databank Project, this laboratory has constructed the genet-
ic resources databases of different organisms such as mouse,
Drosophila, wheat, rice and cloning vectors, and made these
databases available on the internet at http://www.shigen.
nig.ac.jp with the collaboration of researchers. Not only
achieving the completeness of individual database but also
full cross-referencing to the relevant databases will be included
in the next practical plan. Expanding the individual database
to whole organisms will make cross-organism searching pos-
sible, which may accelerate biodiversity studies.

Matsuoka, Y., Yamazaki, Y., Ogihara, Y. and Tsunewaki, K. (2002).
Whole chloroplast genome comparison of rice, maize, and wheat: im-
plications for chloroplast gene diversification and phylogeny of cereals.
Mol. Biol. Evol. 79(12): 2084-2091.

Kanbara, T., Mori, Y., Kitakami, H., Kuroki, S. and Yamazaki, Y.
(2002). Discovering motifs in amino acid sequences using a modified
prefixSpan method. Currents in Computational Molecular Biology
96-97.

Ogihara, Y., Mochida, K., Nemoto, Y., Murai, K., Yamazaki, Y.,
Shin-i, T. and Kohara, Yuji. (2003). Correlated clustering and virtu-
al display of gene expression patterns in the wheat life cycle by
large-scale statistical analyses of expressed sequence tags. The Plant
Journal. 33, 1001-1011.

Mochida, K., Yamazaki, Y. and Ogihara, Y. (2003). Discrimination of
homologous gene expression in hexaploid wheat by SNP analysis of
contigs grouped from a large number of expressed sequence tags. Mol.
Gen. Genomics. 270, 371-377.

LT T (2002) TEYEIRDA > 7 +=FA v 7 A1 53 TFHl
avhigé, 1(1), 100-107p.

IR T (2003) NEBEFABYT —XX—X] EFDOHD
ZVol. 204 No. 6, 463-467.



N B T A e e
INRIETER
ERIEDY ) LEYE

OV
I

INRHER
H*iE B
KOHARA, Yuii
D. Sc., Professor

17 ) NEBRNSEERNRE SRS TTEDLDON? | TD A
HZZXLERHDF=HIZ, L THEBIICIZa> Ea—% 1
TOHBEZDHI LT, #EC. elegansZ A NTHIZEZED
TWET, ZODICTHEBRREREEENICEDIEXE
ERIH 7R FENN T > A K < BRI K S LT TN
F9., EBERELTIEIDNATO o7 hEEFEREL
TEBLET DX DFI0000BETOFRI/NSY — > 25
WICLTEEL. EHICRNAL FukiERRR EiT &k > THERE
Rt ZED, TEDBIZTMN, WD, EOMIT, a2l T
WBMN] EWDT ) LADORE - BREY Yy T RX— X
NEXTDBIZHELL TWET, INs OERZRAREH
L7 @RI ZETIE, AR DT —<X THED TWET,

© Hi A E iR E 12 B3 2 RHEE AR T O FHIRGIHE A 51 = X A
OHEIETHRINY T AL ) TR EBETF AT — ROfFE

br
© ks BRI O [F € & T4 OBAR T Hl A
o IR AEDFHEHET IMELEI S Ea—F I 2l —

var
® ‘LS KL P-granules O 7> F-HFEMR D AREH & BEAEMRAT
O TR DIEE /NS — > BB T RIS — > O LRt

SSICDNAY = ooy —%dEE L, #bEkE
HEi2EWOF OITBRER EICDWTORYT J ABFE S 1
HTWET,

BT glb-1 (Notch7RED4) D pos-1, spn-4BEFIZ&
2 BNEREAET,

A) BAERIRR, B) pos-1ERMK, C) spn-4ZEED 4 {BiaHiik
O GLP-1UKIZ & 2R, BHERTELEIBKICMRNAAEET
31, FifIEIEkAba, ABp OHRIED #(ZGLP-14 /Ry BA

BRond, ERERTORR/NZ— 2D pos-1& spn-481EF
AFRZDOFRFIHELS CL>TNBE T EAbAD,
Translational control of gjo-7 gene (a Notch homologue) by pos-1
and spn-4 genes. 4-cell stage embryos of A) wild type, B) pos-7,
C) spn-4 were immunostained using anti-GLP-1 antibody.

Clanons Blology Lzigorziory
Kohara Group

Genome biology of
C. elegans development

TR
BF 2

ANDACHI, Yoshiki
D. Sc., Assistant Professor

We are performing a systematic analysis of expression
and function of the genome of the nematode C. elegans,
aiming at understanding of the genetic program for devel-
opment and ultimately at reconstructing of development in
the computer. We have already identified 10,000 genes
through EST project, and have analyzed their expression pat-
terns by using of whole mount in situ hybridization. Anal-
yses using RNAi and antibodies are also in progres. All the
information has been integrated in our database named
NEXTDB. Based on the information, we are conducting the
following studies;

® Mechanisms of translational control of maternally supplied
mRNAs

® Clustering analysis of gene expression patterns to eluci-
date the gene cascade.

® [dentification of regulatory elements of genes and the ge-
netic program of development.

® Computer modeling and simulation of early embryogenesis.

® Molecular anatomy and functional analysis of germ-line
P-granules.

® Analyses of development and gene expression in closely
related nematodes.

We are operating the DNA sequencing center to perform
comparative genomics using various key organisms in evo-
lution and their closely related species.

Ogura, K., Kishimoto, N., Mitani, S., Gengyo-Ando, K. and Kohara,
Y. (2003). Translational control of maternal g/p-/ mRNA by POS-1
and its interacting protein SPN-4 in Caenorhabditis elegans. Develop-
ment /30, 2495-2503.

Kajita, A., Yamamura. M. and Kohara, K.. (2003). Computer simula-
tion of the cellular arrangement in early cleavage of the nematode
C. elegans. Bioinformatics /9, 704-716.

Dehal, P., Satou, Y. (and 81 people), Kohara, Y., Levine, M., Satoh,
N. and Rokhsar, D. (2002). The draft genome of Ciona intestinalis: in-
sights into chordate and vertebrate origins. Science 298, 2157-2167

Mallo, G.V., Kurz, C.L., Couillault, C., Pujol, N., Granjeaud, S., Kohara,
Y. and Ewbank, J.J. (2002). Inducible antibacterial defence system in
C. elegans. Current Biology /2, 1209-1214.

Altun-Gultekin, Z., Andachi, Y., Tsalik, E.L., Pilgrim, D., Kohara, Y.
and Hobert, O. (2001). A regulatory cascade of three homeobox genes,
ceh-10, ttx-3 and ceh-23 , controls cell fate specification of a defined
interneuron class in C. elegans. Development /28, 1951-1969.
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Acquisition of intellectual property rights
and promotion of publicity activities
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The outcome of basic research influences both the envi-
ronment and society in many ways. Research on life scien-
ces — how organisms develop and function — is essential
for finding ways to combat disease, improve food produc-
tion, and even build machines that “think™ like humans. Re-
cent advancement in life science technology, especially ge-
netic engineering, has greatly sped up such applications. It
can also present new moral issues, as exemplified by the de-
velopment of animal cloning technology. Thus, in order to
ensure that society uses the outcome of basic research for the
welfare and prosperity of the mankind, it is essential that the
public is aware of the importance of basic research, and the
significance and future implications of its achievements. This
is the main reason for the Institute’s publicity activities.

Basic research, such as that done at this Institute, is “bas-
ic” in the sense that researchers themselves are not aiming
to produce marketable products of their own. All researchers,
however, conduct research with the hope that their findings
will directly or indirectly benefit society, through application
by commercial industries. An effective measure to promote
industrial application of basic research is to publicize the
results as “intellectual property”. A due acquisition of in-
tellectual property rights and their industrialization will not
only raise the visibility and the status of Japanese science with-
in the international community, but also help generate funds
to promote basic research even further. Unfortunately, the
proper “cycle” of basic research and intellectual property has
not yet been achieved, due to the lack of awareness on the
intellectual property rights on the part of the researchers, and
the poor system for the acquisition and dissemination of prop-
erty rights.

Bearing these issues in mind, NIG has created a new unit
focusing on Publicity and Intellectual Property. We have
started the following activities:

1) Increase the awareness of researchers on the intellectual
property rights that can be derived from their own research.

2) Establish a patent application system which allows secur-
ing of intellectual property rights at minimal cost and bur-
den for the researchers.

3) Seek collaboration with commercial industries to create
intellectual property rights based on the outcome of the
basic research done.

4) Build closer relations with the TLO (Technology Licens-
ing Organization) to disseminate the intellectual proper-
ties generated by the Institute.

5) Improve the Institute’s homepage to maintain informative
and timely announcement of research achievements.

6) Advertise the activities of the Institute at academic and
public meetings to publicize potential seeds for academ-
ic collaborations and industrial applications.
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Single molecule imaging and measurements
of biological molecule functions
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(1)in vivo TD 1 FHEA A—2 > 7 g BRI, #lid
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L, »7EREy TRHAEERZEZBRLRT. iR
KB I EMTERD - ZMEATOREZ, EEMNIC
KD DHENAREITIZ D K LTz,
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R OEEA A—2 2 T BITVET,

BV FHABEAMBIC KD 1 0 FaHHL. 701 1 2 EREHTHE
FABEL XTI HOmMBETREMLEZ T/ HIEL,
PTEIZa— b OEEET, 2 THMEERSST
WG ZERFHIL X7,

1 FEf 26 - 72 By &, MilAEmY: - 2 TF4E

WL ze@Ma st T, EREmn THEREORMOZLZME H
THEEZRERHMNELTVWET,

1DFEHAA—DUTERICED, MBE—KETEXIN
2RFORNgE, BECHELTNDLIAINBERINTS
Y, ERE—DOORET, HEDFH FERE BEEHR
BREDHBATOEENELO THEEICA >, SAMTFIE
T CEGFEEHRE, HEH) &OXRBR.
Fluorescence image of molecules involved in nucleocytoplasmic
transport associated with the nuclear rim. Each spot corresponds
to a single nuclear pore. Numbers of bound molecules, retention
time and binding constants in cells have been obtained quantita-
tively. Collaboration with Dr. Naoko IMAMOTO (Gene network la-
boratory).
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SHIINA, Nobuyuki
D. Sc., Assistant Professor
Unraveling the molecular mechanisms and novel func-
tions of biological molecules using single molecule techni-
ques is the major focus of this laboratory.

1) Single molecule imaging and quantitative analysis in vivo.
We have developed new fluorescence microscopy, and
achieved single molecule imaging in vivo. Quantitative im-
age analysis of molecular movements, distributions and in-
teractions has opened a new way to obtain quantitative in-
formation on the kinetics of molecular interactions in cells.

2) Dendritic mRNA transport in neurons. We identify nov-
el components of the dendritic mRNA transport machin-
ery, which is involved in synaptic plasticity. We also study
the mechanism of the mRNA transport and translational
regulation of the RNAs using techniques such as fluores-
cence imaging.

3) Manipulation and measurements of single molecules.
A combination of single molecule nano-manipulation and
intermolecular force microscopy, which we have developed,
enables us to directly measure single-molecule forces of
intermolecular and intra-molecular interactions.

Our pioneering work using novel techniques in biophys-
ics provides new tools for research in the field of cellular and
molecular biology.

Fukuzawa, A., Hiroshima, M., Maruyama, K., Yonezawa, N., Tokunaga,
M. and Kimura, S. (2002). Single molecule measurement of elastic-
ity of serine-, glutamate- and lysine-rich repeats of invertebrate con-
nectin reveals that its elasticity is caused entropically by random coil
structure. J. Mus. Res. Cell Mot. /23, 449-453.

Kitamura, K., Tokunaga, M., Iwane, A.H. and Yanagida, T. (1999).
A single myosin head moves along an actin filament with regular steps
of 5.3 nanometres. Nature 397, 129-134.

Shiina, N. and Tsukita, S. (1999). Mutations at phosphorylation sites
of Xenopus microtubule-associated protein 4 affect its microtubule-bind-
ing ability and chromosome movement during mitosis. Mol. Biol. Cell
10, 597-608.

Tokunaga, M., Kitamura, K., Saito, K., Iwane, A.H. and Yanagida, T.
(1997). Single molecule imaging of fluorophores and enzymatic reac-
tions achieved by objective-type total internal reflection fluorescence
microscopy. Biochem. Biophys. Res. Comm. 235, 47-53.

ROKHEFE (2002). RAOHZ EEEICHLE TE 2R HE
BEMEBRE, “NAFA AT TITETHE (b)) 57
GURHAL « /AR - ERIIRE - UKD SRR, SRk, 1044113
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Shimamoto Group

Nanobiology of gene expression:
mechanism in terms of molecular motions

i
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D. Sc., Professor

FINAFOO—, EMBEEHSTFOEBEERELT
BT HH L WEYFETT, FAZEDBZEIERESHERT,
27 OMRON FEENZ DO FF~ 7 O sy o< JH
B LR TWAHIG OB ZMAT 22 &TY, N T4E
W, DTBEFEIHEXD, 1T FITACKH
YRR - LB ST, TANZALRHDZDRS
WEATHHO ] NEY =TT, ¥ /NTEAMNDNA L&
FAT 4T TBHTENE, BRADWOTHHALELZ, X
TAT A TICEDH LU WREREEEZRRAL, TEATA1
T4 TRFICRNARY AT —HIL, sHAE#HZEL T, #
G ER A 25 ATNASZ EZFHLELE (K,
7=, EREBRMARFIZ, RNARU AT —FO—3NEiFEL TL
FOREHRBHREZHKAL, INNDTFATY—ICLDH
LWIREHREHE TH D 2 /ADOIFE L. 51, RNA
KU AS—FDsigma7?0d 7T 1=y bW TUF>DLEDIC
AR L CBREIRE L TWS Z L2 RE LR Z2ED
TWET,

spiral
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linear ~{__
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~ fluorescent sphare
2 fixed by lser trap

1 um bead
) JDNA

—_—

time  {10ms ! frame)
Upper: R VINUBDASA T4 UTIZIE, 2DO0F—RKLH
V5%, There are two possible mode of sliding by a protein mol-
ecule.
Middle: 5 & ASEBIE E—XDEERE L THRIETE %, The spi-
ral motions can be detected as rotation of the bead.
Lower: #&HH & v /=[Al#x, The rotation detected.

W,

D. Eng., Assistant Professor

D. Sc., Assistant Professor

As a member who first proposed “nanobiology” in 1993,
we are interested in finding and analyzing phenomena where
the microscopic movements of molecules are directly reflected
in macroscopic mechanisms of gene regulation. We use not
only conventional biochemistry and genetics but also
single-molecule dynamics and micro-manipulation. We have
proved the existence of sliding of proteins on DNA, and found
the regulation by sliding. We recently proved that E. coli
RNA polymerase tracks a DNA groove during sliding (See
Figure).

We have found a molecular memory in E. coli complex
of transcription initiation. A fraction of RNA polymerase
is inactivated at a promoter during initiation and the fraction
depends on the promoter sequence and GreA/B protein fac-
tors. This new mechanism is a post-recruitment regulation
and works in vivo for several operons including atp. We
proved that this memory involves a relative dislocation be-
tween DNA and RNA polymerase. Recently we found that
the major initiation factor sigma-70 forms inactive amyloid.
This may work as a regulatory switch responding to temper-
ature and other environments.

Shimamoto, N. (2003). Movements of RNA polymerase along DNA.
In Methods Enzymology Vol. 371: RNA polymerases and associated

facrors, Part D, 50-70, Elsevier Science.

Susa, M., Sen, R. and Shimamoto, N. (2002). Generality of the Bran-
ched Pathway in Transcription Initiation by E. coli RNA Polymerase.
J. Biol. Chem. 277, 15407-15412.

Sen, R., Nagai, H. and Shimamoto, N. (2000). Polymerase-arrest at the
APr promoter during transcription initiation. J. Biol. Chem. 275,
10899-10904.

Shimamoto, N. (1999). One dimensional diffusion of proteins along
DNA: its biological and chemical significance revealed by
single-molecule measurements. J. Biol. Chem. 274, 15293-15296.

Kabata, H. et al. (1993). Visualization of single molecules of RNA
polymerase sliding along DNA. Science 262, 1561-1563.

http://www.nig.ac.jp/labs/BioMech/JshimaLab.html
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t b EEDEYOEED 1 DIE, #REERAWTEMD
REZEC LD, WYRTHEEDIETLLD. <D
FINIECOBETREE SN, ZEOBELETOFITLHAA
FNTVBITTTY, KFEETIE, BH Caenorhabditis
elegans @ MELE LT, BLETFNED XS ITFEIZHIET 5
MR LTWET, C elegansld, BEIFEOBENI-ME &
BT T, 02EOMRMIEE 1 D 1 DEMEECRE
TE, SMRER M SNTWET, ZOEFRZFHAEL,
B AT — R I — SRR Bl R — 1T Eh & W\ S B R 2 BRI
AT 200F 42 OEKNTY ., BHE, F4IZLLIFOMEIC
DWTHEZTT> TWET,

® L S fH LR 2 U T D28 BLAR AR AT

® RS I Z Frge IS 5 A 7o R DITEI DAL

® (it PEL) R Rk 2 FiE AR & U 7o BT 1 AL B 0D 3 2 A B AR AT

® I Tl < fIriEin THEC K D HIETTE) - sl - I RRE
= DR

Bz eT IV EMEE, TEO R 2 15 < ORIl
b b ofrE)Z B
ZDXIaW5EE

LRV s B FLXRX)VTHEBHT S Z L0,
T HHEE - D YER AR D EE X,
FHoTWET,

T sdi-9p::RFP T DAF-9:GFP

anterior posterior

PHARYNX
s IL2L
ANTERIOR IL1L
BULB XXXL URYVL
OLLshlL OLOVL
Il.xlu[.O "EPshVL
OLOQshVL

URAYL
I1.2VL ILIVL CEPVL
ATO04 RREZB L TSR EHET 2 Tyrfz ) VB
{bBERER > FSDF-91%, EHDHEREE T DDAF-9 (P450) L[H]
C<, XXXL/RfiIFETHIEES 5 (B4R : 10um)

The Tyr phosphatase-like molecule SDF-9, which controls dauer
larva formation through steroid metabolism, is expressed in XXXL/
R cells, like the P450 DAF-9, which has a similar function. (Scale
bar: 10um)
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Muliisslulze Orcznizaton Lagorziory
Katsura Group

Molecular biology of the behavior
and neural functions of the nematode C. elegans

PN EPNE

BmFE BR)
KIMURA, Koutarou

D. Ag., Assistant professor

Animals, including humans, sense environmental cues with
their nervous system and conduct appropriate behavior. Many
stereotyped behaviors must be formed during evolution and
hence controlled by genes. We are studying how genes con-
trol such behaviors, using the nematode Caenorhabditis
elegans. C. elegans is a good material not only for genet-
ic analysis, but also for structural analysis, since each of the
302 neurons can be identified under a microscope and the
complete neural circuitry is known. Taking these advantages,
we aim to elucidate the relationship between genes, neurons,
neural circuit and behavior.

Our present studies include: (1) analysis of mutants in the
learning with odorants and food/starvation, (2) analysis of
behavioral changes after prolonged exposure to  “uncomfort-
able” stimuli, (3) genetic analysis of sensory information
processing as assayed by the formation of dauer larvae, (4)
control of defecation behavior, growth, and sensory signals
by fIr genes, which probably act in the intestine.

By solving the genetic control of behavior precisely at
molecular and cellular levels using a simple model-organism,
we hope to establish a firm material basis for understanding
human behavior.

Miyahara, K., Suzuki, N., Ishihara, T., Tsuchiya, E. and Katsura, I.
(2004). TBX2/TBX3 transcriptional factor homologue controls olfac-
tory adaptation in Caenorhabditis elegans. J. Neurobiol. 58, 392-402.

Ohkura, K., Suzuki, N., Ishihara, T. and Katsura, 1. (2003). SDF-9, a
protein tyrosine phosphatase-like molecule, regulates the L3/dauer
developmental decision through hormonal signaling in C. elegans.
Development /30, 3237-3248.

Ishihara, T., Tino, Y., Mohri, A., Mori, 1., Gengyo-Ando, K., Mitani, S.
and Katsura, 1. (2002). HEN-1, a novel protein with an LDL recep-
tor motif, regulates sensory integration and learning in Caenorhabditis
elegans. Cell 109, 639-649.

Kuhara, A., Inada, H., Katsura, 1. and Mori, 1. (2002). Negative reg-
ulation and gain control of sensory neurons by the C. elegans calcineurin
TAX-6. Neuron 33, 751-763.

Okuda, T., Haga, T., Kanai, Y., Endou, H., Ishihara, T. and Katsura, I.
(2000). Identification and characterization of the high-affinity choline
transporter. Nature Neurosci. 3, 120-125.
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T ZTH<H 2N B OSLAREE O FIFR AN E B 7% E 2 R
M5 TY, BT, NI EOREZEZTZEZITE
ZHEERLERSD Z 22k o T, EATOEE DM
ITH5ZEHHBELET,
BFEETIEZ DO XfEMmEIEEZ I WER T, %
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ELET,
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® F1-ATPase, ATP &rkils5=

o KIGH, *IRERE R TR

o KGR -« 75 A3 ROyELSY 2N
® s 7 ) iREEH TRAF6

o KIGH XV L A1 REEEAE

o 1 F ikt VA ATPase
OIS 2 F—F

Fi1-ATPase a3B3velE &N =RcHEiE, g7y MEHE
@, algFL o, vixE, eldFTERI,

A schematic representation of structure of a383ye complex of
F1-ATPase. g-subunits are shown in yellow, g-subunits red, y cyan
and g in magenta.
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Shirakihara Group

Mechanism-oriented protein structure determination
by X-ray diffraction

BIF #(E)

ITO, Hiroshi
D. Sc., Assistant Professor

We are working on protein structure determination using
X-ray diffraction techniques, in order to understand the work-
ing mechanism of the proteins that are broad in biological
function spectrum, but are each with the unique and inter-
esting action mechanism. The proteins under current inves-
tigation include the sub-complexes of F1-ATPase, ATP syn-
thase, E. coli and P. aeruginosa transcription factors, E. coli
nucleoid proteins, a signal mediator TRAF6, Na'-translocat-
ing ATPase, and salt-tolerant glutaminase.

To understand the unique rotational catalysis mecha-
nism of F1-ATPase, we are extending the structural study to
the a383ye sub-assembly, from the o353 sub-assembly of
which structure we solved before. PhzR protein, a P.
aeruginosa transcriptional factor is now under investigation
using the MAD approach. The structures of the C terminal
domain of PhoB and salt-tolerant glutaminase have been
solved recently. Also, crystal analysis is in progress for
Na*-translocating ATPase.

E. coli nucleoid proteins, ATP synthase and TRAF6 have
been examined for crystals.

Shirakihara, Y., Leslie, A.G.W., Abrahams, J.P., Walker, J.E., Ueda,
T., Sekimoto, Y., Kambara, M., Saika, K., Kagawa, Y. and Yoshida,
M. (1997). The crystal structure of the nucleated free o383 sub-complex
of F1-ATPase from the thermophilic Bacillus PS3 is a symmetric trimer.
Structure 5, 825-836.

Samatey, F., Imada, K., Vonderviszt, F., Shirakihara, Y. and Namaba,
K. (2000). Crystallization of the F41 fragment of Flagellin and data
collection from extremely thin crystals. J. Structural Biol. /32, 106-111.

Shindoh, K., Maenaka, K., Akiba, T., Okamura, H., Nisimiura, Y.,
Makino, K. and Shirakihara, Y. (2002). Crystallization and prelimina-
ry X-ray diffraction studies on the DNA-binding domain of the transcip-
tional activator protein PhoB from Escherichia coli. Acta Crystallogr.
D 58, 1862-1864.

Ssuzuki, T., Murakami, T., Iino, R., Suzuki, J., Ono, S., Shirakihara, Y.
and Yoshida, M. (2003). FO-F1-ATPase/Synthase is geated to the syn-
thesis mode by conformational rearrangement of e subunit in esponse
to proton motive force and ATP/ADP balance. J. Biol. Chem. 278,
46840-46846.



AR
R PIBAET E DS F B ES

Clzng NMaiwor

Suzuki Group

Molecular genetics of
cellular fine morphology
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SUZUKI, Emiko
D. Med., Associate Professor
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Bl SRR 0 £ A, 25 L7z, Mk -omae
P TOEBITELETFICL> THIIEN S & &EHIT, MEN
SRDAEPR AR U TR L 9. AFEETIE,
FETFHAMBEZF > THIRNTENWTWSEHEREDHTF
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BEFHEEEZ D FERFOFEEHNTHEN L T0WE
T, BFEMERNE, EEL TS awya UNTOMREOHM
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MEHTTHIEL TWET, BIE, DT OWFEEREIC DN
T ZfT> TWET,
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® MR IO EAE Th 5 > F T AHRDBE T
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B B ML) T DRTES T OB TR DN
THEITLTVWET,

r e Bl 5
oty b

- '-ﬂ-.‘l.r\-_ﬂ.tl‘ (]

0. o8 e Xe

2avTaUNIERAZEMREICS T2 EEFREER,
EIRERZER, AFEEEERAERGAICEREGTFEE
ALTEREEBWNELD, *EHOMETIIEAERFIRER
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Electron micrographs of a gene expression experiment in Drosophila
compound eye photoreceptors. Left panel shows a normal om-
matidium. Right panel shows an ommatidium of a retinal degen-
eration mutant, rdgA, expressing a normal rdgA gene. The
photoreceptors, except the central one( x )that does not express
the gene, are rescued from degeneration.

The normal physiology of the cell is based on the prop-
er arrangement of the functional molecules in the subcellular
structures. This is genetically regulated and has flexibility
to meet the various intra- and extra-cellular conditions. We
are interested in such fine morphological features of the cell
function, especially in the nervous system. By the combi-
nation of electron microscopy and the molecular genetics of
Drosophila melanogaster, we are revealing the genetic mech-
anism of the dynamic arrangement of various functional
molecules. Followings are our current research projects.

® [n the visual cells, the energy of photons is converted to
the electrical signals by the signaling cascade of
phototransduction. We are studying the physiological sig-
nificance and the genetic mechanism of the spatiotemporal
arrangement of this system.

® The synaptic target recognition is highly dynamic and regu-
lated by various target recognition molecules. We are
studying the fine morphogical changes of the communicat-
ing cells during this process, and their genetic mechanism.

Masai, 1., Suzuki, E., Yoon, C.-S., Kohyama, A. and Hotta, Y. (1997).
Immunolocalization of Drosophila eye-specific diacylglycerol kinase,
rdgA, which is essential for the maintenance of the photoreceptor. J.
Neurobiol. 32, 695-706.

Tsunoda, S., Sierralta, J., Sun, Y., Bodner, R., Suzuki, E., Becker, A.,
Socolich, M. and Zuker, C. S. (1997). A multivalent PDZ-domain pro-
tein assembles signaling complexes in a G-protein-coupled signaling
cascade. Nature 388, 243-249.

Suzuki, E., Rose, D. and Chiba, A. (2000). The ultrastructural inter-
actions of identified pre- and postsynaptic cells during synaptic target
recognition in Drosophila embryos. J. Neurobiol. 42, 448-459.

Ritzenthaler, S., Suzuki, E. and Chiba, A. (2000). Postsynaptic filopodia
in muscle cells interact with innervating motoneuron axons. Nature
Neuroscience 3, 1012-1017.

AR 2 AT (2004). FERIFRFRST 100 B BLic 0 7" A TG BisAE.
HAME 36, 66-69.
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Gojobori Group

Study for molecular evolution and information biology
using genome sequence and gene expression profile

D. Sc., Professor
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GOJOBORI, Takashi IKEO, Kazuho SUZUKI, Yoshiyuki

D. Sc., Associate Professor

M. D, Ph. D, Assistant Professor

In order to understand the evolutionary mechanisms of
organisms, we conduct both wet-lab experiments and data
analyses by use of genome sequences and gene expression
data. In particular, bioinformatics approaches such as database
construction and algorithm developments are commonly tak-
en. Currently ongoing research projects are as follows:

1. Gene expression profiling of planarian brains and hydra
neural cells to understand the evolution of brain and neu-
ral system.

2. Comparative analysis of ESTs during the developmental
stages of ascidians.

3. Comparative genomics of higher organisms to trace the

evolutionary process of genomes.

. Evolution of eye structures and their gene expression

. Identification of horizontal gene transfer by complete

genome comparisons of bacteria by grid computing.

. Molecular evolution of pathogenic viruses.

. Statistical methods for detecting positive selection.

. 3-D visualized and integrated database of biosystems.

. Developments of algorithms and analytic tools for bioin-

formatics research.

10. Construction of bio-platform for the genome network pro-
ject.

[N

NoJio BN o)

Anzai, et al. (2003). Comparative sequencing of human and chimpan-
zee MHC class I regions unveils insertions/deletions as the major path
to genomic divergence. Proc. Natl. Acad. Sci. USA 700, 7708-13.

Mineta, et al. (2003). Origin and evolutionary process of CNS elucidated
by comparative genomics analysis of planarian ESTs. Proc. Natl. Acad.
Sci. USA 100, 7666-71.

Nishio, et al. (2003). Comparative complete genome sequence analy-
sis of the amino acid replacements responsible for the thermostability
of Corynebacterium efficiens. Genome Res. /3, 1572-79.

Tanaka, et al. (2002). A Comparison of the molecular clock of hepatitis
C virus in the United States and Japan predicts that hepatocellular car-
cinoma incidence in the United States will increase over the next two
decades. Proc. Natul. Acad. Sci. USA 99, 15584-89.

Fantom Consortium, Riken Genome Exploration Research Group Phase
I & II Team, Mouse Genome Sequencing Consortium (2002). Anal-
ysis of the Mouse Transcriptome based on Functional Annotation of
60,770 full-length cDNAs. Nature 420, 563-73.

Sasaki, T., et al. (2002). The genome sequence and structure of rice
chromosome 1. Nature 420, 312-16.

Cebria, F., et al. (2002). FGFR-related gene nou-darake restricts brain
tissues to the head region of planarians. Nature 479, 620-24.

Akashi, H. and Gojobori, T. (2002). Metabolic efficiency and amino
acid composition in the proteomes of Escherichia coli and Bacillus sub-
tilis. Proc. Natl. Acad. Sci. USA 99, 3695-700.

Niimura, Y. and Gojobori, T. (2002). In silico chromosome staining:
Reconstruction of Giemsa bands from the whole human genome se-
quence. Proc. Natl. Acad. Sci. USA 99, 797-802.

Initial Human Genome Sequencing Consortium (E.S. Lander, R.H.
Waterston, Y. Sasaki, T. Gojobori, et al) (2001). Initial sequencing and
analysis of the human genome. Nature 409, 860-921.

The RIKEN Genome Exploration Research Group Phase II Team and
the FANTOM Consortium (Y. Okazaki, T. Gojobori, et al.), and Gen-
eral Organizer. Y. Hayashizaki (2001). Functional annotation of a
full-length mouse cDNA collection. Nature 409, 685-690.
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Nishikawa Group

Bioinformatics based
on the protein structure
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NISHIKAWA, Ken FUKUCHI, Satoshi KINJO, Akira

D. Sc., Professor

5 UNTEZH 50 B EMIER 7D HEEES) T T
FOMEFFNENDY > BER OSLARS 2 (%5
THIETREIN, ¥V BONEEETY 2 BE
FNCE > TIRESINE T, TNET, 73/ BEFZE
BT AT LEHEIC & > TY 2N\ B DN ARKE 2 T3 5
ZEE, HLWHEESNTEELRE, TE, BERHICER
5 N E O EREENEH SN D LI, BEORWT
BTO7 5 LAORFICED, &2 I/N7 BRSO THE
FREERLELL,

FZB03, LRSS THE D BRI e 2 A &
L, X0EREOTFEDOHTE, 7/ LSO, 5>
INTBDOEFMRT I R—2ADOFE, LEZ{To>TNWET,
7 ) LEFIDPEE SN 10080, Lo AYEICEET 5, MR
A7 SRR S Tl OFEEIE, GTOP EWSHF—FR—AT
NELTWET, £/2, GTOPO#EEHIC, kY J A
T HIT> TWET,

¥l

KBHEYT / LRIZREENFBERTFOB  ILEEEN D H
TARBRBORFIZHIE LTS (XHIER by Fa R DAL
BEZRY)

Examples of pseudogenes found in the E. coli genome. It was sug-
gested by prediction of 3D structures that they could not fold into
any stable structures (X shows a location of a stop codon).

D. Sc., Assistant Professor

D. Sc., Assistant Professor

Proteins are molecules whose functions are essential for
activities in living organisms. They function only after fold-
ing into particular three-dimensional structures, which are de-
termined by the amino acid sequences. The problem of
predicting the structures of proteins from the amino acid se-
quences has been difficult to untangle for a long time. Re-
cent years have witnessed great advancement in methods to
predict the structures of proteins through both increase in the
number of determined structures and development of sensi-
tive prediction programs.

Based on protein structure prediction, we are exploring new
methods to predict structures more precisely, investigating ap-
plications to genome analysis, and examining stability of pro-
tein structures, among others. We have constructed two
databases and made them publicly available: GTOP (Genomes
TO Protein structures and functions), containing predicted
structures of all the proteins encoded by more than 100 whol-
ly sequenced genomes, and PMD (Protein Mutant Database),
extensively gathering information on mutant proteins.

Fukuchi, S., Yoshimune, K., Wakayama, M., Moriguchi, M. and
Nishikawa, K. (2003). Unique amino acid composition of proteins in
halophilic bacteria. J. Mol. Biol. 327, 347-357.

Nakashima, H., Fukuchi, S. and Nishikawa, K. (2003). Composition-
al changes in RNA, DNA and proteins for bacterial adaptation to higher
and lower temperatures. J. Biochem. /33, 507-513.

Kawabata, T., Fukuchi, S., Homma, K., Ota, M., Araki, J., Ito, T.,
Ichiyoshi, N. and Nishikawa, K. (2002). GTOP: A database of prote-
in structures predicted from genome sequences. Nucl. Acids Res. 30,
294-298.

Homma, K., Fukuchi, S., Kawabata, T., Ota, M. and Nishikawa, K.
(2002). A systematic investigation identifies a significant number of
probable pseudogenes in the Escherichia coli genome. Gene 294, 25-33.

Fukuchi, S. and Nishikawa, K. (2001). Protein surface amino-acid com-
position distinctively differ between thermophilic and mesophilic bac-
teria. J. Mol. Biol. 309, 835-843.

Databases on the WWW:
GTOP (http://spock.genes.nig.ac.jp/~genome/ gtop.html)
PMD (http://pmd.ddbj.nig.ac.jp/)
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Part of the MHC class | genome structure in chimpanzee.
Homologous LINEs and SINEs are observed around Patr-B and
Patr-C loci, indicating that they were created by genome fragment
duplication in evolution.
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Tateno Group

Evolution of bio-molecules (DNA/proteins)
and their function
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Roberto A. BARRERO

D. Sc., Assistant Professor

We are conducting research in elucidating evolution and
function of genomes and proteins in view of molecular evo-
lution, structural biology and information biology. As part
of our research activity, we analyzed a genome region includ-
ing part of the MHC class I gene complex for human, chim-
panzee, other primates and mammals to clarify the evolution
of genome structure of the region. As a result, we could show
how and when this region was formed providing an evolu-
tionary picture of MHC class I genes in the region (see the
figure below). We also analyzed evolutionary changes in the
three-dimensional structure and domain combination of
proteins of the organisms for which the genome has been com-
pletely sequenced. Since the three-dimensional structure and
domain combination of proteins evolve more slowly than am-
ino acid sequences themselves, they enable us to trace back
protein evolution further and wider, which sequence analy-
sis alone could be unattainable.

Miyazaki, S., Sugawara, H., Gojobori, T. and Tateno, Y. (2003). DNA
Data Bank of Japan (DDBJ) in XML. Nucleic Acids Res. 3/, 13-16.

Brazma, A, Ikeo, K. and Tateno, Y. (2003). Standardization of microar-
ray experiment data, Protein Nucleic Acid and Enzyme 48, 280-285
(in Japanese).

Fukami-Kobayashi, K., Tateno, Y. and Nishikawa, K. (2003). Paral-
lel evolution of ligand specificity between Lacl/GalR family repres-
sors and periplasmic sugar-binding proteins. Mol. Biol. Evol. 20,
267-277.

Miyazaki, S. and Tateno, Y. (2003). DNA Data Bank of Japan as an
Indispensable Public Database, In: Populations and Genetics, B.M. Knop-
pers ed, pp115-121, Martinus Nijhoff Publishers, Leiden/Boston.

Ota, K., Tateno, Y. and Gojobori, T. (2003). Highly differentiated and
conserved sex chromosomes in fish species (Aulopus japonicus: Teleos-
tei, Aulopidae) Gene 3/7C, 187-193.

Ikeo, K., Ishi-i, J., Tamura, T., Gojobori, T. and Tateno, Y. (2003).
CIBEX: Center for Information Biology Gene Expression Database.
C. R. Biologies 326, 1079-1082.
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LEMEMBEFROBELREBEEZHNETINA T A>T+
XRT A7 ADMFEHBEZED TNET,
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EHI 572912, eXtensible Markup Language XML),
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Research and development of biological databases
for the new age
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D. Sc., Assistant Professor

Web services as the programmatic interfaces

We introduced the Web services in addition to XML tech-
nology to improve the information environment for bioin-
formaticians. The Web browser (e.g. Internet Explorer and
Netscape) provides human-friendly interfaces. By contrast,
the Web services provide the programmatic interfaces, i.e.,
program-friendly interfaces. A user program written in Java
and Perl is able to search and bind to Web services that of-
fer functions in need. The Web services that we developed
are available at http://xml.nig.ac.jp/

Microbial Genome Portal and Open Annotation System

We have developed a Web site named Genome Informa-
tion Broker (GIB) that covers all the microbial genome in-
formation in the public domain. At the GIB site (http://
gib.genes.nig.ac.jp/), key word search, homology search, links
to DBGET, KEGG and GTOP and visualization of the data
are available for 150 organisms as of April 2004. We have
utilized XML, CORBA and a distributed database in order
to cope with the explosion of the information. In the mean-
time, we have thought of capturing biological knowledge from
wide communities to enrich the annotation to genome sequen-
ces. We now develop a system named “Open Annotation Sys-
tem (OASYS)” that functions for both annotation and cap-
turing annotation by the third party.

Information System for Microbial Resources

We participate in a national project for the resource cen-

tre of pathogenic microbes. Our role is to develop an infor-
mation system for pathogenic fungi and actinomycetes, and
also a portal site for pathogenic microbes in general.
We have also developed an e-Workbench named InforBIO
by use of JAVA, XML and a relational database management
system in the public domain. InforBIO is for databasing,
classification, phylogenetic analysis and identification and now
actually utilized by microbiology laboratories in Japan.

In addition, the laboratory maintains an on-line world di-
rectory of microbial culture collections: 469 culture collec-
tions in 62 countries. We also used XML technology to or-
ganize the Web page. http://www.wdcm.org/.

Shigemoto, Y., Yamaguchi, M., Miyzazaki, S. and Sugawara, H. (2003).
Enhancement of the SOAP Server in DDBJ Web Services to Process
Tsunami of Biological Data. Genome Informatics /4, 669-670.

Sugawara, H. and Miyazaki, S. (2003). AHMII: Agent to Help Microbial
Information Integration. Nucleic Acid Research 37, 3727-3728.

Sugawara, H. and Miyazaki, S. (2003). Biological SOAP servers and
web services provided by the public sequence data bank. Nucleic Acid
Research 3/, 3836-3839.
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An example of interpretation of gene expression clusters. Bright
triangles in the dark background suggests the clusters are ‘mean-
ingful’.
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Knowledge discovery through
genome-wide measurements.
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ITO, Koichi

M. D., Ph. D, Assistant Professor

The practical definition of a transcriptome is a entire pop-
ulation of mRNA in a defined source, i.e. a cell, cells, tis-
sue, or an organism. The composition, which gene and how
abundant, is central to the transcriptome data. Since human
genome project started in early 1990s, increasing amount of
human transcriptome data have been generated. A large col-
lection of fragmentary cDNA sequences and genome-wide
gene expression pattern using parallel hybridization of
thousands of cDNA probes are examples. In these data, ev-
ery transcript has ID which enables compilation of different
data set and makes characterization of individual gene, as well
as mass mRNA, possible. After this cleansing step, entire
data is analyzed for higher order structure using statistical tech-
nique and then local data structures are interpreted for do-
main specific knowledge.

Within such a context, ongoing projects in our group are
as follows.

1) BodyMap and iAFLP: As an expansion of the world-first
gene expression database BodyMap, we are collecting gene
expression data for human and mouse with newly developed
technique iAFLP.

2) Machine interpretation of genome-wide measurement data
(BOB): Construction of a system for automatic recruitment
of biomedical knowledge and machine interpretation of
genome-wide measurement data.

Ogasawara, O., Kawamoto, S. and Okubo, K. (2003). Zipf’s law and
human transcriptomes: an explanation with an evolutionary model.
C R Biol. 326, 1097-1101.

Okubo, K. and Hishiki, T. (2003). Knowledge Discovery from the Hu-
man Transcriptome, In Introduction to Bioinformatics. Krawetz, S.A.
and Womble, D.D. ed. (Human Press).

Database: https://www.jbirc.aist.go.jp/hinv/h-angel
http://bodymap.ims.u-tokyo.ac.jp
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Replicating and segregating nucleoids in living E. coli cells

Niki Group

Segregation and organization
of bacterial nucleoids

P9

INFRRZE
BIF #(X)
OGATA, Yasuyuki

D. Pharm. Sci.,, Assistant Professor

We are studying the proteins and the DNA sites respon-
sible for the regulation of pokaryotic DNA segregation using
a combination of genetic, molecular, biochemical, cell-bio-
logical, and genomic approaches in Escherichia coli.
Prokaryotes are not known to have a eukaryotic-like mitotic
apparatus, and little is known about the mechanisms controll-
ing chromosome partitioning. We visualized bacterial chro-
mosome DNA and plasmid DNA in cells using fluorescence
in situ hybridization (FISH) during the cell-division cycle.
We have revealed the dynamic migration patterns of replica-
tion origin and terminus on the chromosome during active
partitioning of daughter chromosomes. In addition, the E.
coli chromosome is organized a compacted ring structure with
the functional domains that participate in the cell cycle-de-
pendent localization of the chromosome. Current work
focuses on identifying the chromosomal segments involved
in positioning and migration of the chromosomal domains.

We now investigate the behavior of replication machin-
ery according as cell cycle. Furthermore, we attempt to elu-
cidate the molecular basis for maintenance of higher-or-
der-structure of chromosomal DNA against environmental
stress such as heat shock and the molecular mechanisms of
chromosomal rearrangement via illegitimate recombination
induced by environmental stress including UV light-irradiation
and starvation.

Yamaichi, Y. and Niki, H. (2004). migS, a cis-acting site that affects
bipolar positioning of oriC on the Escherichia coli chromosome. EMBO
J. 23, 221-233.

Yamaichi, Y. and Niki, H. (2000). Active segregation by the Bacillus
subtilis partitioning system in Escherichia coli. Proc Natl. Acad. Sci.
USA. 97, 14656-14661.

Niki, H., Yamaichi, Y. and Hiraga S. (2000). Dynamic organization
of chromosomal DNA in Escherichia coli. Genes & Dev. 14, 212-223.

Niki, H. and Hiraga, S. (1998). Polar localization of the replication or-
igin and terminus in Escherichia coli nucleoids during chromosome par-
titioning. Genes & Dev. 12, 1036-1045.

Niki, H. and Hiraga, S. (1997). Subcellular distribution of actively par-
titioning F plasmid during the cell division cycle in E. coli. Cell 90,
951-957.

INFTREZE, fARZEH (2003) 23275 U ISR BRI IL T
Te 2 2N\ B LB OB ZRREE kS 75, 137-142.
foARZM, PR, SEPEIER (2000) HIE 1231520 F-Hifad:
WEFEOFIRR., BEAE B BEE 45, 153-163.



Elms DNANF—2 ) S22 (DE)E)

HADNAF—& N2 DiES

ﬂ-—-'-. I | % =l
oh B2
HigHE = RS ) 2

tYS-R-HE BE #E Ph.D, B B BE

GOJOBORI, Takashi  TATENO, Yoshio
Head, D. Sc., Professor  Ph. D., D. Sc., Professor

o .

BE—E

o

D. Sc., Professor

NISHIKAWA, Ken SUGAWARA, Hideaki

DNA Pzriz) Bzip)i of Jziozin (DDE)

Activity of the DNA Data Bank of Japan

& ©

o = z

| - e '* N
o ]

ERFEH HERR RARNER
H® IiE #i¥Z Ph. D, 1B(38) iR =iE

SAITOU, Naruya OKUBO, Kousaku
Ph. D, D. Sc., Professor M. D., Ph. D., Professor

D. Eng., Professsor

fiARESE BHE 3R et ] FHE— Pl B0 & 75 anNJb k-0
B B BF #(E) #(®) BF & (8) ENF (1) EBF B(E) EF (1) BF #(8)
IKEO, Kazuho ~ SUZUKI, Yoshiyuki FUKUCHI, Satoshi  KINJO, Akira ITO, Koichi ABE, Takashi  Roberto A. BARRERO

D. Sc., Assiociate Professor M. D, Ph. D, Assistant Professor  D. Sc., Assistant Professor D. Sc., Assistant Professor M. D, Ph. D, Assistant Professor  D. Sc., Assistant Professor D. Sc., Assistant Professor

DDBJ 2, ExINdEBI/EMBL 3 X UCKE® NCBI/ Gen-
Bank & OB #HE/nE#EO S &, TDDBJ/EMBL/GenBank
BEEELS T — 5 RN— 2] L TS = KEREDNA T—
I DOEDT, LanlEH - DDBJWFEt > & —TEE
INTVET,

AGEFEODHIFE L WHEORM - LT, DNABEEES]
MEELNDHFIRNT I EDTERNDHDER ST
F9. OMNEIZBNTHDNA A T—5 2 IUEE - FHt-
T 27— N VIEB TERRANCERRT R, 19834
BRI/ T— % ANDRE D £ U7z, BEEN BV
FRANCEBERIR ¥ —DNRESINZDIZEDH RN,
Z O TDDB] OIFEREHNED SNFE Lz, T—F B
E DORMHTLIGEENL19864E M 5 BIA S NIEIZ W /Z> T
F9., BWEL, FICUTOLIRIEEZ2ITo TWET,

1. TEEEDNATF—FN—A | OHL[FMELE - E

. DNAT—% QI

. DNAF—%0D7 ) 5F— 3

. DNAT—H R—=ZDF T 2N\B - FIFAHZ%

B A iR — & N— A DRFE - EE

LT IR—ZAATS] - EH - FAY T NI ORF-
TE A

7. R - EEEE

8. ENTBEFEMERIS 2 —Y AT ARLNCRY
FT— 2 O - EH

S Ul W N

L L X L XL L X O

BEDNAT =# /(Y

INEYSE EDASYVRR TEEN- lSEeLr - L= (1]
WA TS MW

ot Tophes: ki 1u-x 4
ERELL o TstEE L1

L)
- angnexn
AEF R0 S
I.lll'."'ll'-'-‘T""r"-"- Eat g T
SR - oRE BN [ Vg

WML ATEOE

TEATY, b BT e
4T L HEETr LR | ot e

HBADNAT—R2 NI DR—LR—D
Homepage of the DNA Data Bank of Japan
(http://www.ddbj.nig.ac.jp)

DDBJ (DNA Data Bank of Japan) began DNA data bank
activities in earnest in 1986 at the National Institute of Ge-
netics (NIG) with the endorsement of the Ministry of Edu-
cation, Science, Sport and Culture. From the beginning, DDBJ
has been functioning as one of the International Nucleotide
Sequence Databases, which are composed of the EMBL Bank
in Europe and GenBank in the USA as the two other partners.

DDBJ now located at the Center for Information Biol-
ogy and DNA Data Bank of Japan at NIG is the sole DNA
data bank in Japan, which is officially certified to collect DNA
sequences from researchers and to issue the internationally
recognized accession number to data submitters. Since we
exchange the collected data with the EMBL Bank and Gen-
Bank on a daily basis, the three data banks share virtually
the same data at any given time.

We also develop other related databases and tools for data
retrieval and analysis, and provide them worldwide. In ad-
dition, we hold a course, DDBJing, a few times a year to teach
beginners how to use DDBJ.

Ikeo, K., Ishi-i, J., Tamura, T., Gojobori, T. and Tateno, Y. (2003).
CIBEX: center for information biology gene expression database. C
R Biol. 326, 1079-1082.

Miyazaki, S., Sugawara, H., Gojobori, T. and Tateno, Y. (2003). DNA
Data Bank of Japan (DDBJ) in XML. Nucleic Acids Res. 3/, 13-16.

Miyazaki, S. and Tateno, Y. (2003). DNA Data Bank of Japan as an
Indispensable Public Database, In: Populations and Genetics, B. M.
Knoppers ed, pp115-121, Martinus Nijhoff Publishers, Leiden/Boston.

Sasaki, T., Matsumoto, T., Yamamoto, K., Sakata, K., Baba, T.,
Katayose, Y., Wu, J., Niimura, Y., Cheng, Z., Nagamura, Y., Antonio,
BA., Kanamori, H., Hosokawa, S. and Gojobori, T. et al. (2003). The
genome sequence and structure of rice chromosome 1. Nature 420,
312-316.

Okazaki, Y., Furuno, M., Kasukawa, T., Adachi, J., Bono, H., Kondo,
S., Nikaido, I., Osato, N., Saito, R., Suzuki, H., Yamanaka, 1., Kiyosawa,
H., Yagi, K., Tomaru, Y., Hasegawa, Y., Nogami, A., Schonbach, C.
and Gojobori, T. et al. (2002). Analysis of the mouse transcriptome
based on functional annotation of 60,770 full-length cDNAs. Nature
420, 563-573.

International Human Genome Sequencing Consortium (2001). Initial
sequencing and analysis of the human genome. Nature 409, 860-921.

®



Iertarnge Mussum of Garg ﬂcsl

BELEAD
FRR & B ERED D

O SRR AR

QImED

O B2

O AT DA =1
s

MR FERA
Mk bl B i o e

Cybar Musaum of Ganatics

Public education
and awareness of genetics

RpES———
F RN T

W Bl

W HFMEE

o OGRS

2 TIFAT Pl
i,

3T LLAPZAHMA )
= W=

http://www.nig.ac.jp/museum/

EE?I#®&%ﬁE§iLM@FTH NIRBET DK

2720, EEEMCEROR LICEIL TWET, 21
Hﬂ/i, D&, 7o—2), rb‘/bj REDTENH
WOBIZOIES L DRV ELE, —RIEENINSD
TEHRZIEL < ML KIS 2720121, EMSERFDOH
BMEUERITDZENBETT, ZOLDRRHROERIC
FEMIZ ISR 572012, BERZFUTINE HEEAIIIRRER
DBEZFEEL R, PEHEDOLNIVT v IOz Ets
EOREOEMR] ZRRFEO 1 DOEELTETFThE
9. ZOFMEICH - T, BEEHIEAIE, —BHRAETO
BLEHEORE, BRE - REEOERBRAF 7OV T 4,
HBEICLDHIBO/N - i - BEERICBIT 2RRE, s
E, BABBEEZT> TWET., BT, 19994F DA
50H$%1‘% Z, FJE!K’“‘%?T@%@EJ R LA > —Fy

LI UE Uz, EREAMICEN T O R 2 4
ﬁb,ﬁba@?m#viﬁy—%Y:x%ﬁoT,ﬁﬂ
HEIGYE, DT REFOMS - RS, ki aEmEoM
E#ébﬂ@%?<ﬁﬁbfwiﬁo:hifKMﬁ#ﬁ
WP 7EAMNHD, H% - ERECBEHLENTVET,

Application of genetic engineering technology has spread
throughout our society at a tremendous speed and has con-
tributed to the improvement of medicare and our life-styles.
Understanding and discussing social issues on genetic engi-
neering applications and heredity requires a basic knowledge
of genetics. In order to meet such social needs, the Nation-
al Institute of Genetics has put forward as one of its future
goals “the enlightenment of society to genetical research and
its achievements”. To this end, the Institute has held a se-
ries of community lectures on genetics, invited high school
and college students to conduct research on genetics at the
Institute, and has encouraged its faculty to actively partic-
ipate in teaching at local K-12 schools. In particular, the In-
stitute launched “Cyber Museum of Genetics™ at it’s 50th an-
niversary in 1999. Taking advantage of the sophisticated in-
formation technology at the Institute, this museum uses anima-
tions and charming characters to describe fundamental con-
cepts in classical/molecular genetics and its achievements.
The museum has been visited almost 200,000 times over the
past 4 years.
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To promote basic research on genetics, NIG serves as a
center for various genetic resources and databases of genet-
ic information.

These services can be accessed through our web page:
http://www.nig.ac.jp/section/service.html
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Department of Genetics, SOKENDAI

The National Institute of Genetics (NIG) also functions as the Genetics Department of SOKENDALI, and offers a graduate pro-
gram in genetics. Our doctoral course provides interdisciplinary education with frequent seminars, journal clubs, and workshops on
scientific writing and presentation. NIG has about 35 research groups, each headed by a professor or an associate professor, who
leads innovative research programs in a highly interactive atmosphere. The quality of the research done at NIG is evident from the
frequent citation of papers published from the Institute and the high funding rates for grant proposals from NIG. NIG houses enor-
mous resources for carrying out basic research in life sciences, such as the well-established DNA database (DDBJ), an extensive col-
lection of mutant strains of various model organisms, and state-of-the-art research equipment. United with the term “Genetics”, the
graduate students at NIG continue to expand the frontiers of life sciences, in molecular and cell biology, development, neuroscien-
ces, evolution, structural biology and bioinformatics..

For more information, please visit the web site of our graduate program:
http://www.nig.ac.jp/jimu/soken/index-e.html

WX - ECFEEREEDVD
BLFHK CIIBE G OMRAEREZILS Mo TWiEE 20, FiNORkT,
KREGEADIGE), BREREHROAE HEHCH B OMITARIC OV T L7 DVD %
HITEL £ U7z, B (GBED 2R IN5 413, KEBEY (info-soken @ lab.nig.acjp)
FTTHE TSI,

Promotional Video of the NIG graduate program

We have produced a DVD video to introduce the activities at the Department of Genet-

. o . [T
ics, SOKENDAI. The video includes an overview of the graduate program and research EASRATRAT AETEE g

[0 .'.'q'-! nig. o i

activities at the National Institute of Genetics. The DVD (in Japanese, region code=2) can

be obtained free of charge by contacting the general affairs section (info-soken@1lab.nig.ac.jp).
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ENEEFEHERT GEEP 1, BETHRRFERKE- The National Institute of Genetics (NIG) participates in grad-
BERFPERE LU TRAREEZTORLT TR, MR¥ED uate education in two ways. First, it offers a three-year Ph. D.
KFEREDHFICHEBRL TWET, BRPELITINIC program as the Department of Genetics of the Graduate Univer-
BlE T 5PN 2 HR L TWDRERAE (Bt - 13 sity for Advanced Studies (http://www.nig.ac.jp/section/
) ThIUL, TRBEBEREFAMIEE] & U TGERWICHZE  sokenhtml). Second, we accept students who belong to other grad-
THZENARETY, RERLBEOEAIINND EH A, uate programs (master’s course or doctor’s course) and provide
FDED, REIHE LN SEEIITHRT S I35 research environment at the Institute.

FE HES, RPEEEOER CEHERPITHIELT 5 NEER NIG also offers ample opportunity for post-graduate educa-
WHRTEE ) OflEDH O ET, FMIILLFOURLEZZE T tion and international exchanges. Postdoc positions are availa-
S, ble through MEXT and JSPS Programs, as well as grants to in-

http://www.nig.ac.jp/welcome/howtowork-j.html dividual faculty. NIG also welcome sabbatical stays of foreign

faculty. Please contact your proposed mentor/host/hostess for
details on the programs.
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ARRZREIF— NIG Colloquia

FEFTNIC BT IR R EREL, FmdT 22T, & Seminars are held every Friday by researchers at the Institute
HEEHICHEMET. BEICKDFHEOM, DSTOrs L to discuss their progress during the past year. Presentations are
AL HR— k&L THRHIRES FEOHERNTOBELTH made not only by the faculty, but also by fifth year graduate stu-

FAITNTHET. dents as a part of their D5 Progress Report.
NAAOQTAWDVYRID L Biological Symposia
v DR 21T > TV D EN OIS HE 2 5 ICE &, The Biological Symposium is held throughout the year, featur-
MEARZITVET. RIAWS T OEN/EEERHKIS0 ing distinguished speakers in many areas of biological sciences,
EfTHNTNET. from universities and institutions worldwide.
BROE Tea Time
I F—OMERREDORKOLGOMITH, BBV T In addition to formal seminars and collogia, NIG offers many

BREOE, ETN—T 41—, BERXRE, FINOMSEED  opportunities for the researchers to get together and discuss var-
B£FE-TY IV I ALEFHAKTHERY - #imd 2H2%%  ious issues in a relaxed atomosphere, such as tea time, happy hours,
SEITTNWET. and end-of-the-year party.

NAFATHILY RO T L Biological Symposium BHEDL Tea Time
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1. XEBRZEANEAARSHEICLDIZITAN

Supported by Ministry of Education, Culture, Sports, Science and Technology

K % A B i A S | ZAHE B &
Name Affiliation Subject title Host advisor Period
) ~ fﬂ?n‘\%?ﬁ‘y #7~7ﬁ&5§£:¢56i5$ﬁ§ﬁ§ﬂ = 4 1°03. 4.1
21 B 5 #H A —R
. . . . HIROSE, S
LIU, Qing-Xin Cascade of transcriptional regulation ;
. . Susumu | 03. 9.30
during nervous network formation
. . E JH & B |03 8.
JOHANNES, DFF—HA =Y =l 25 BT B
Olson Mining of molecular data SUCALTAIRE, )
& Hideaki | '04. 3.31
;nu % {% *ﬂi;’-ﬁ%;{—\ jbbj'%) mldhnelgfzz?@/’“ﬂ }.J[; (ﬁ JE ’03 10. 1
* . . The role of the midline gene in nerv- | HIROSE, §
LIU, Qing-Xin
ous system. Susumu | 04. 3.31
2. BEREMRERICKDZFAN
Supported by JSPS
K % At B i A S | T AHE M &
Name Affiliation Subject title Host advisor Period
TITIT7 4 v aDHEALREIRICE
I To
GHISLAINE, | 735> % S%ﬁiﬁﬂfﬁﬂf Hction of vertebrate | M £ —]703.4.1
Lo VE L RE elrllesesbotr nes zngsiz ﬁd\;is:rti ane R :
Dubois Lyon University £ Y transg a on- Koichi | 04. 3.31

nal mutagenesis using transposon in
Zebrafish
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Grant-in-Aid for Encouragement of Young Scientists (A) ’
P F Wt 7t (B) 3 14,700
Grant-in-Aid for Encouragement of Young Scientists (B) ’
R R . 19000
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RO —RR Open House
FHARAARICB T 27 FO—REL T, ST D As one of the events of the Science and Technology Week,
JEOR L DM EH 2 TV, 22IBE 2 B L, BFSERTD—  the National Institute of Genetics (NIG) opens its grounds and
HENEL T—ROREATHL THET, facilities to the public. Visitors attend exhibits, special lectures

and scientific movies, as well as enjoying cherry blossoms in the

institute campus.

NHABES Public Lecture
1, B, ERTAHETAEZHEMELT, —Ke Once every autumn, NIG holds a public lecture in Tokyo,

MBITE R ENER ZHEL TWE T, presented by its faculty.
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B - K & 2] = Name Awards - Honors
2653 B SR A SEE Professor Special Award of Japan Plant
2 H » 0 AR S REAIH KURATA, Nori Breeding Socity
B Ei) JOpr Professor . .
= B H EFE ARAKL, Hiroyuki Inoue Prize for Science

AR 13
ALFDBEEETESL, 7/ LEIORBE,
EiLEGERRAE 2R
1948 FE XL BMEZE
KIHARA Hitoshi
Studied the genetics of wheat
and created the concept of the “genome”.
1948, the Order of Culture.
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KEZEHREF A#EEAN
BR - AT LIFEH#E  Research Organization of Information and Systems

http://www.rois.ac.jp/

(BB A ED R 7Eth )
T105-0001 RREEXE/FI4-3-13 FHEHSHE )L 2F
TEL(03)6402-6200

(WABFrIE A 2SR )
E 4B hAFZFSR  National Institute of Polar Research

http://www.nipr.ac.jp/

T173-8515 RREREXME 1-9-10
TEL(03)3962-4711

E I EHRFFHIERF  National Institute of Informatics

http://www.nii.ac.jp/index-j.html

T101-8430 REEBFHRHR—VHE2-1-2
TEL(03)4212-2000

RETBUIERASSAT  The Institute of Statistical Mathematics

http://www.ism.ac.jp/

T106-8569 RREEBXmEMM4-6-7
TEL(03)3446-1501

EIEECEMZERT  National Institute of Genetics

http://www.nig.ac.jp/

T411-8540 AR =5HEHE1111
TEL(055)981-6707
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