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Top: Distribution of the recombination protein RAD51 on the lily zygotene chromosome. Middle: Localization
of the Alx4 RNA in the mouse embryo. Left: The young ear after bud development of rice, Oryza sativa.
Right: An early Drosophila embryo expressing the ftz promoter-lacZ fusion gene.
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Expression of p-galactosidase from the seven-up enhancer trap insertion in the Drosophila pupal retina.
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The National Institute of Genetics (NIG) is located in
the city of Mishima near the Fuji-Hakone National Park.
It was established in 1949 as the central institute for
studies in the various branches of genetics. Since then,
NIG has made significant contributions to the progress
of genetics and has become well known among the in-
ternational scientific commmunity. During this period, ge-
netics experienced a dramatic development to become
the basis for every branch of life sciences. It therefore
became necessary to promote collaborative studies
among scientists of various fields, and NIG was reor-
ganized in 1984 as an inter-university research institute.
To help the inter-university studies, NIG is serving as a
stock center for various genetic resources and hosts
the DNA Data Bank of Japan. In 1988, the Graduate Uni-
versity for Advanced Studies was founded and NIG
started to undertake the responsibility for graduate ed-
ucation and research activities as its Department of Ge-
netics.

The 50-year history of NIG has overlapped with the
revolutionary advancement of genetics. Molecular tech-
nigues now allow us not only to decipher the entire
genome sequences of organisms including human, but
also to understand the details of higher biological phe-
nomena, such as biological evolution, cell differentiation,
morphogenesis and brain function. NIG has been ex-
ploiting the advantage of genetics to extend the fron-
tiers of life science. We wish to make continuous inno-
vation to maintain and expand our scientific activities.
To do this, we welcome your critical comments and
suggestions about our current research and also about
our future direction.

Director-General

; &/44.@ 7 L

HOTTA, Yoshiki

General, National Institute of Genetics (1997- )

Research Field: Molecular and developmental neurobiology

Career: Professor of Biophysics, Graduate School of Science, Uni-
versity of Tokyo (1972-1997); Director, Molecular Genetics Research
Laboratory, University of Tokyo (1989-1997); Adjunct Professor of
Cell Biology, National Institute for Basic Biology (1990-1995); Director-

Awards: Matsunaga Award (1977); Inoue Prize for Science (1985);
Kihara Award of Genetics Society of Japan (1995)
Memberships: Genetics Society of Japan; Molecular Biology Socie-
ty of Japan; Japanese Society of Developmental Biologists, Biophys-
ics Society of Japan; Genetics Society of America
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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. 1

1976 Oct. 1

1983 Oct. 1
1984 Apr. 12

1985 Apr. 1

1987 Jan. 12
1988 Apr. 8

Oct. 1

Established under the jurisdiction of the Ministry of
Education, Science, Sports and Culture. Started
with an administrative department and three re-
search departments.

Prof. Kan Oguma was elected the 1st Director.

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

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 Director.

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 Direc-
tor. Department of Molecular Biology was added.

Plant Section of the Genetic Stock Center was
established.

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

Microbial Section in the Genetic Stock Center was
added.

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 Mammalian
and Invertebrate Laboratories.

The DNA Synthesis and DNA Data Analysis Lab-
oratories were added in the DNA Research Cen-
ter.

The DNA Data Bank of Japan began operations.

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.
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1989 Oct. 1

1993 Apr. 1

1994 June 24

1995 Apr. 1

1996 May 11

1997 Apr. 1

Oct. 1

1998 Apr. 9

Dr. Jun-ichi Tomizawa was elected the 6th Direc-
tor.

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. Gene-Product Informatics and Molecular
Classification Laboratories were added and DNA
Data Analysis and Gene Function Laboratories
were transferred from the DNA Research Center.

The DNA Research Center was reorganized as
the Structural Biology Center consisting of 5
laboratories (Biological Macromolecules, Molecular
Biomechanism, Multicellular Organization, Biomo-
lecular Structure and Gene Network).

The Genetic Stock Research Center was reor-
ganized as the Genetic Strains Research Center
consisting of 5 laboratories (Mammalian Genetics,
Mammalian Development, Plant Genetics, Micro-
bial Genetics and Invertebrate Genetics), and as
the Center for Genetic Resource Information con-
sisting of 2 laboratories (Genetic Informatics 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 Depart-
ment of Integrated Genetics.
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This institute carries out comprehensive genetic re-
search to advance the knowledge of basic and applied
genetics as one of the inter-university institutes.

This institute offers researchers throughout Japan
opportunities for collaborative research.

This institute admits graduate students for the Ge-
netics Program, School of Life Science, Graduate Uni-
versity for Advanced Studies, and also participates in
the education of the students from other universities.

ONAL COLLABORATION.

This institute strives to promote international scien-
tific exchanges by sponsoring international symposia
and through the exchange of researchers.

To manage this institute as an inter-university re-
search center, there is a Council that advises the
Director-General about principles and policies. There is
also an Advisory Committee that provides information
and advice on research and administrative affairs to the
Director-General.
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[Council]

There is a Council which gives advice to the Direc-
tor-General regarding the principles and policies of the
Institute.

ISHII, Shiro

Professor, The International Research Center for Japanese Studies

IWATSUKI, Kunio
Professor, College of Science Rikkyo University

OSAKI, Hitoshi

Director, Japan Society for the Promotion of Science

OSAWA, Shozo
Adviser, Biohistory Research Hall

OTSUKA, Eiko

Professor, Faculty of Pharmaceutial Sciences, Hokkaido University

OKADA, Masukichi

Professor, Emeritus, University of Tsukuba

KYOGOKU, Yoshimasa

Director, Institute for Protein Research, Osaka University

KURODA, Reiko
Professor, Graduate School of Arts and Sciences, The University of Tokyo

SUGIMURA, Takashi
President, Toho University

TANAKA, Ryuso
President, Hiroshima City University

TSUNEWAKI, Koichiro
President, Fukui Prefectural University

TOYOSHIMA, Kumao
President, The Center for Adult Diseases, Osaka

HAMA, Kiyoshi

President, Okazaki National Research Institutes

HIROTA, Eizi
President, The Graduate University for Advanced Studies

MATSUO, Minoru
President, Nagoya University

MATSUBARA, Ken-ichi

Vice-Director, International Institute for Advanced Studies

MIURA, Kin-ichiro

Director, Institute for Biomolecular Science, Gakushuin University

MIYAMOTO, Misako
President, Nihon Women's University

MOHRI, Hideo

Director-General, National Institute for Basic Biology

YAMANOUCHI, Kazuya

Senior Scientific Staff, Nippon Institute for Biological Science
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[Advisory Committee]

There is an Advisory Committee which gives advice
to the Director-General on administrative affairs includ-
ing joint research programs.

ISONO, Katsumi
Professor, Faculty of Science, Kobe University

ITO, Koreaki
Professor, Institute for Virus Research, Kyoto University

KATSUKI, Motoya
Professor, The Institute of Medical Science, The University of Tokyo

GO, Mitiko

Professor, Graduate School of Science, Nagoya University

SASAZUKI, Takehiko
Professor, Medical Institute of Bioregulation, Kyushu University

SEKIGUCHI, Mutsuo
Professor, Fukuoka Dental College

TAJIMA, Fumio
Professor, Graduate School of Science, The University of Tokyo

HANAOKA, Fumio
Professor, Institute of Molecular and Cellular Biology, Osaka University

HINATA, Kokichi
Representative Managing Director, Research Institute of Seed Production Co., Ltd.

MATSUURA, Etsuko
Professor, Faculty of Science, Ochanomizu University

ISHIHAMA, Akira
Professor, NIG

OGAWA, Tomoko
Professor, NIG

ARAKI, Hiroyuki
Professor, NIG

HIROMI, Yasushi
Professor, NIG

HIROSE, Susumu
Professor, NIG

IKEMURA, Toshimichi
Professor, NIG

NAKATSUJI, Norio
Professor, NIG

KOHARA, Yuji
Professor, NIG

KATSURA, lsao

Professor, NIG

GOJOBORI, Takashi
Professor, NIG
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Personnel expenses

906,421

Y 4 2,337,899
Equipments and materials
& Bt 3,244,320
Total
(BAz : M)
(%1,000yen)

() Adjunct members

1

g

SLRYIS (ZRAY)
P. Xyedoensis Matsum. cv. Mishimazakura

Pt g = f# ST S S/ 1)
Director-General HOTTA, Yoshiki, D. Med.
EERE TSR L - y
Vice-Director OGAWA, Tomoko, D. Pha.
i s Aggfgifte Riﬁeaih i Adﬁ%ii}ra Ll L
Director | Professors Professors.| Associates Subtotal tion Bteffe Technicians Total
1 25(5) 21(5) 33 80(10) 22 18 120 (10)
H) () AOITEEIEImMOEER %) Th5,







Department of Molecular Genetics

mEERMW) A & B3
Head ISHIHAMA, Akira
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This department consists of three divisions. The following research is being carried out in
each division.
1. Division of Molecular Genetics: Regulatory mechanisms of gene transcription in bacteria,
yeast and virus systems focusing on the control of formation and promoter selectivity of RNA
polymerase.
2. Division of Mutagenesis: Molecular mechanisms of cell cycle control in cultured animal cells
and yeast focusing on the involvement of selective protein degradation by ubiquitine systems.
3. Division of Nucleic Acid Chemistry: i) Molecular mechanisms of DNA recombination; and
ii) evolution of mitochondrial DNA.
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Division of Molecular Genetics

ISHIHAMA, Akira, D. Sc., Professor
FUJITA, Nobuyuki, D. Sc.
MITSUZAWA, Hiroshi, D. Sc.
KIMURA, Makoto, D. Sc.

Gene expression is controlled in most cases at the
step of transcription. Research in this division is focused
on the molecular mechanisms and regulations of gene
transcription in prokaryotes, eukaryotes and viruses.
1. Transcription regulation in prokaryotes: The RNA
polymerase core enzyme of Escherichia coli with the
subunit structure a2pp’ is interconvertible among vari-
ous holoenzyme forms by binding one of the multiple
molecular species of the o subunit. The promoter
selectivity of each holoenzyme is being analyzed using
an in vitro promoter-mixed transcription system. The
holoenzyme is further specialized into a multiple tran-
scription apparatus through interaction with various
transcription factors. Mapping of the transcription factor
contact sites on RNA polymerase subunits is being car-
ried out as part of an international collaborative network.
Alteration of the promoter recognition properties after
interaction with transcription factors is also examined in
vitro.

2. Transcription apparatus in eukaryotes: RNA poly-
merase I of the fission yeast Schizosaccharomyces
pombe responsible for transcription of protein-coding
genes is composed of more than 10 polypeptides. In
order to identify the role(s) of each putative subunit in
transcription, several lines of research are being car-
ried out, including the establishment of an in vitro
reconstitution system of RNA polymerase Il from iso-
lated individual subunits, the mapping of the protein-
protein contact network among subunits and between
subunits and transcription factors, and the isolation of
temperature-sensitive mutations in each subunit gene
and their suppressors.

3. Molecular anatomy of viral RNA polymerase: Tran-
scription and replication of the RNA genome is cata-
lyzed by a single species of RNA polymerase. Influen-
za virus RNA polymerase is composed of three viral
proteins, and catalyzes multiple reactions including
cleavage of host cell capped RNA, capped RNA-primed
transcription initiation, RNA chain elongation and poly
(A) addition for transcription, and de novo initiation of
RNA synthesis using viral RNA and complementary
RNA templates and synthesis of template-sized RNA
for replication. Mapping of various catalytic sites and
subunit-subunit contact sites on each subunit is being
carried out. In parallel, the search for a host factor(s) in-
volved in the interconversion between transcriptase
and replicase is in progress.
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YAMAO, Fumiaki,
KISHI, Tsutomu,
SEINO, Hiroaki,

D. Sc., Associate Professor
D. Eng.
D. Sc.

The ubiquitin system takes part in biological regula-
tion by provoking a selective degradation of key
proteins for various cellular processes including cell cy-
cle control, DNA repair, stress response and transcrip-
tional control. Ubiquitin, activated by the ubiquitin-ac-
tivating enzyme (E1), is transferred to the ubiquitin-con-
jugating enzyme (E2), and then in some cases to ubi-
quitin ligase (E3). Both E2 and E3 are known to exist as
large families. An E2, alone or often along with its part-
ner E3, recognizes specific or preferred substrates and
catalyzes conjugation of ubiquitin to them. The ubi-
quitinated proteins are led to rapid degradation by
proteasome. Current understanding of the variety of E2
and E3 enzymes and their genes, and their functional
differentiation is limited. We focus our research on the
identification of ubiquitin pathways specific for degrada
tion of key proteins for cell cycle regulation. For this
purpose we make genetic use of yeast to isolate
mutants of E2 and E3 genes which are involved in cell
cycle control. We also use cultured mammalian cells to
clarify the biological functions of the components of the
ubiquitin system in higher eukaryotic cells. To under
stand the dynamic regulation of the protein degradation
pathways in the network of cell cycle control is the fi
nal goal of our research.
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TOMIZAWA, Jun-ichi, D. Pha., Adjunct Professor
(Professor Emeritus, National Institute of Genetics)

HORAI, Satoshi, D. Med., Adjunct Professor
(Graduate University for Advanced Studies)

1. Studies on genetic recombination. Recombination
starts with the recognition of homology by two DNA
molecules, followed by breakage of the DNA and
searching of the complementary region by the single-
strand tail at the molecular end. Our knowledge has ad-
vanced significantly from the genetic research using
yeast. However, research has just begun on nucleic
acid chemistry of recombination. (by J. Tomizawa)

2. Studies being conducted on the origin and evolution
of Homo sapiens are using sequence determination of
mitochondrial DNA fragments. A cumulative phyloge-
netic tree is being constructed from genetic distances
among mitochondrial DNA types of various geographic
origins, indicating that at least two distinct clusters ex-
ist in the Japanese population, and that the ancestral
human population was already polymorphic in the
mitochondrial genome before divergence of the major
human groups. (by S. Horai)

3. Effort is also being made for setting up the conditions
for efficient publication of research activities from this
country. Along this line, an international journal, “Genes
to Cells”, is being edited (by J. Tomizawa)
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In this department, we investigate fundamental genetic phenomena that are required for the
conservation of species and maintenance of life, such as genetic recombination, genome
replication and cell cycle. We are studying these phenomena both in living cells and in cell-free
systems, since our am is to explain phenomena observed at the cellular level in molecular
terms.

1. In the division of cytogenetics, the genetic recombination, repair of damaged DNA and their
regulation are being studied through analysis of the function of relevant gene products and of
the structure of chromosomes.

2. In the division of microbial genetics, the molecular mechanism and regulation of chromosomal
DNA replication in prokaryotic and eukaryotic cells, and the molecular mechanism of cell cycle
checkpoint in the S phase are being studied by using genetical and biochemical methods.

3. In the adjunct division on cytoplasmic genetics, the following research is being carried out.
1) The genes involved in transposition of mobile genetic elements and those involved in conju-
gal transfer of the resistance plasmid R100 in E. coli are being analyzed. 2) Brain mechanism
involved in emotion is being studied by examining the behavioral phenotypes of knockout mice
and their neurochemical and neurophysiological correlates.
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Nucleoprotein filament formed by RecA protein of Esherichia coli
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| Division of Cytogenetics

OGAWA, Tomoko,
IMAI, Hirotami T., D. Sc., Associate Professor
TANAKA, Shigeo, D. Med.
OHTA, Tsutomu, D. Med.

D. Pha., Professor

In meiosis, haploid gametes are produced from
diploid parent cells. In most organisms, this reductional
segregation of chromosomes accompanies genetic
recombination between homologous chromosomes.
The recombination that occurs in meiotic prophase 1
provides for proper distribution of chromosomes in
daughter cells and for generation of genomic diversity.

In homologous recombination, recombination prote-
ins interact with various cellular components. By using
mouse and lily chromosomes in meiosis, we showed
the presence of relationships between morphological
changes of chromosomes and the localization of the
recombination proteins on the chromosomes. For ex
ample, Rad51 and Lim15 proteins localize at a stage
specific manner on the chromosomes. Functions of a
protein are probably modulated by formation of protein
complexes. Knowing a stage-specific formation of
protein complexes, we isolated protein complexes con
taining Radb1 protein from cells at various stages of
meiosis, and analyzed the functions and protein com
ponents in the complexes. Because, a protein complex
that contains Rad51 has been known to be involved in
the repair of damaged DNA and the spontaneous
recombination in mitosis, comparisons of the activities
and components of the complexes obtained from
mitotic cells with those obtained from meiotic cells pro
vide an insight on the modulation of a protein activity by
formation of complexes.

Localization of recombination proteins, Rad51 and Lim15, on the
cores of mouse chromosomes. Chromosomes at the diplotene
stage were treated with DNase Il to eliminate chromatin loops.
Then the localization of the Rad51 protein (left) or that of the Lim15
protein (right) was examined by immuno staining to green. The
cores were also stained with DAPI to red. The regions stained
with both produced a yellow color.
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DNA replication and S-phase checkpoint. If DNA replication is
blocked, the Dpb11 protein senses it and transmits a signal to
arrest the cell cycle.

Dpb11

D. Se.

D. Sc., Associate Professor

Professor

ARAKI, Hiroyuki,
YASUDA, Seiichi,

Chromosomal DNA is replicated accurately in ac-
cordance with cell division and segregated to daughter
cells. This process ensures cells to transmit accurate
genomic information to their progeny in cell division.
The major subject of research in this division is the reg-
ulation of DNA replication and the mechanism coupling
DNA replication with cell division.

1) Replication of E. coli chromosome starts at a specif-
ic site (oriC), where the DnaA initiator protein specifical
ly binds to initiate series of events that leads to DNA
replication. To understand the control mechanism of
replication, we are studying protein factors, including
molecular chaperones such as DnaK, that interact with
the DnaA protein.
2) Eukaryotic chromosome is replicated exactly once in
the S-phase of the cell cycle. If DNA replication is block
ed or DNA is damaged by aberrant replication, a check
point system arrests the cell cycle. Components of the
replication machinery have been suggested to act as a
sensor in a checkpoint. We have also revealed that the
Dpb11 protein of for DNA
replication and a cell cycle checkpoint. To understand
the function of Dpb11 in DNA replication and a check
point, we have been studying Dpb11 and other related

budding yeast is required

proteins genetically and biochemically. It will reveal the

relationship between DNA replication machinery and a
checkpoint.

DNA#ISU4% F R H F B OO AR, BPAERMIR (1, 2) (&,
K& mIF4EH L,HlL‘(\HH‘J(/)KI'/[’\I @95, FruoRA |t
ORWLEMETIE, KTHBLEY (3) HihTd (4,5)

Nuclear morphology of Iul(hhn; 4 v(.:af\l, Wild type cells (right pan
el) show one nucleus located between mother and daughter
cells. Cells defective in a checkpoint (left panel) show two nu
clei or broken nucleus.
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OHTSUBO, Eiichi, D. Sc., Adjunct Professor
(University of Tokyo)

NIKI, Hiroaki, D. Med. Sci., Ph.D. Adjunct Professor
(RIKEN Brain Science Institute)

1. We are interested in the action of genes that cause
dynamic changes of genetic materials. We are studying
the genes that are involved in transposition of mobile
genetic elements. We are also studying the genes in-
volved in conjugal transfer of the resistance plasmid
R100. The major topics are as follows:

1) IST and 1S3 are insertion elements which cause inser-
tion mutations and rearrange the bacterial chromo-
somes, while Tn3 is a transposon which confers resist-
ance to ampicillin. Elucidation of a common molecular
mechanism of insertion or transposition catalyzed by
transposases encoded by these mobile genetic ele-
ments is our goal. We have also identified novel types of
mobile genetic elements such as transposable DNA
elements and retro (trans) posons in rice plants. We are
analyzing their roles in rearrangements of the rice
chromosomes.

2) Plasmid R100 promotes conjugation, by which DNA
is transmitted from one bacterial cell to another. Our
goal is to elucidate the molecular mechanism of conju-
gal DNA transfer catalyzed by several tra gene products
encoded by the plasmid is our goal.

2. Brain mechanism involved in emotion is one of the
important topics of brain research. In order to under-
stand this mechanism we must employ a combination
of variety of methods, such as molecular biological,
neurophysiological, biochemical and behavioral techni-
ques. The aims of our research are to investigate the
behavioral phenotypes of knockout mice and their
neurochemical and neurophysiological correlates. In a
series of experiments we found that our Fyn-deficient
mice showed increased fearfulness in a variety of tests
for fear response and enhanced seizure susceptibility
induced by intense sound and convulsive drugs. Re-
cently, our Fyn-deficient mice were found to be hyper-
sensitive to the hypnotic effect of ethanol.
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1. In the Division of Developmental Genetics, we study molecular mechanisms of mor-
phogenesis, cell fate determination, cell cycle and differentiation control, using the fruit fly
Drosophila and the fresh water hydra as model organisms.

2. In the Division of Gene Expression, the genetic backgrounds of developmental processes are
being investigated using the fly, Drosophila melanogaster, and the silk moth, Bombyx mori.

3. In the Division of Early Embryogenesis, we will study the genetic basis of early embryo
genesis.

4. In the Division of Physiological Genetics, the molecular mechanisms of human gene expres
sion are being analyzed in collaboration with the members of the Division of Gene Expression.

» 32 a7 /NTDNAKE S AEREF =%
3 5 PR T R AR & 7= MR O 1%
Salivary gland nuclei of Drosophila stained
with anti DNA supercoiling factor antibody.
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BT T b ENTED

An ectopic eye formed by the misexpression
of the eyeless gene. Although eyes normal
ly form only in the head, it is possible to gen
erate an eye on the wing by altering gene
expression patterns. The relationship be
tween the organ identity and positional infor
mation can be analyzed by mapping the po
sition at which ectopic eyes can form.

KEIZMAHEFEL, A SEFODBERETF
7 E kRS (Hydra magnipapillata)
A mature and young polyp of Hy
dra magnipapillata anchored to an
aquatic plant.




F 4 BIHFEELF Division of Developmental Genetics

HIROMI, Yasushi,
FUJISAWA, Toshitaka,

¥ B B 8 L B e
s Ph.D. BE O O F
B F I @ F KX w
B oF B R H & %
B OF f(E) M O IE P&
B OF o Ml & #® B

WHEPRZIX, ¥ a v Y a v E: AW TSR OIEAE
WAL TnWbA Yy ayYaynmsi—7&, £ K
T xR RAWTIEBR RS LZIZE L CWDE KT 70—
L ET.

1. WRRRABRTEZ OO =2 —n 7Y
TS ) AOERICESWCERICAEAH S ET. &
MEPRAREIE IR D, KT D =a—a B8,
BEM7Z VT TR AR TYL, HTMICEHEELRTHD
CLIKELTCVWET, YavYa s —7i3E
GEHINT ORS 1y a 7 Y a v =2, RO
TR IR R O B IR A & 7 L% & LT, M ik
TERERE -« PRI T B - %5 E T BB O BIFJE 21T -
TWET,

9. WHZMARI A RO BT TIREEE D & 2~ —K
LR 7 T REE R R F- D AR T, RIS SR S T
LHeEZLNTWET, £ KT ZL—7Ti, B
HT a2 EOle2TF REOY 7 ASF08, FERRET
HEAAMX AT DHLEZLT, TOLOLONFORBULND
ARRRO BEE, [RERITO 7u Y= FElEOTWET,
INECRBEROERKRETEEL NS ~TF K
O FE, ARSI AL A IEIC R D AP 7T N 1R,

BICHIfT 5601 77 ) — (47f), iTk? Hydrac-

tinia D7 5 X FNEOERRE(EESE, & 8T OBERK
36 DK EEAARHET D TR DR DIEST T KT
7V — (MR %E2FERELTVWET. 4%, HICE
KOBEBBERATSF RERETE D LHFHLTVET,

D. Sc., Professor
Ph. D., Associate Professor
D. Eng.
D. Sc.
M. D., Ph. D.
D. Se.

SHIMIZU, Hiroshi,

HATTA, Masayuki,
OKABE, Masataka,
HOSOYA, Toshihiko,

The Division of Developmental Genetics consists of
two research groups. The Drosophila group uses the
fruit fly Drosophila melanogaster to investigate the mo-
lecular mechanisms of nervous system development.
The Hydra group aims at identifying molecules that
govern pattern formation and morphogenesis of the
fresh water hydra.

1. During neuronal development, a large diversity of
cell types is generated in a highly stereotyped spatial
and temporal pattern. Genes and genetic hierarchies
controlling the individual fates of diverse patterns of
neurons are largely unknown. The Drosophila group
uses Drosophiila embryonic central and pheripheral
nervous system, as well as the adult compound eye as
model systems and study how genes control identities
of individual neuronal and glial types, neuronal circuit
formation, and organ identity.

2. In order to isolate peptide signal molecules involved
in regulating developmental processes in hydra, we, in
the hydra group, have embarked on a novel screening
project (PNAS 94, 1241-1246, 1997). Up to now, we
have isolated 338 peptides, sequenced 220 of them and
synthesized 30. Biological assays using these synthetic
peptides have revealed 2 morphogentic peptides in-
volved in foot formation, 1 neuropeptide which enhan-
ces neuron differentiation, 1 family consisting of 4 struc-
turally related peptides which inhibit neuron differentia-
tion, 1 neuropeptide family with 7 members (see figure
for localization) which enhance metamorphosis of
planula larvae to polyps in Hydractinia and bud detach-
ment from parental polyp in hydra, and so forth. We ex-
pect to identify more peptides with interesting and im-
portant functions.

(£) E ES#E~_7FF K (LWamide peptides) (=49 ik (BRHER). #hiEr v rD—EHhRBENTNS, (B) RERLEDO 3DD
S NTHBO—1—0Y b, REARZSEOARE-_1—OVEZATHEY, CASN=a—AYVEFRESLIAFTHMET 5. f@en=a
—OVMELW=a—0 Y IcHEd BIc1E, MIERMAEERC & MERRENBETH S,

(left) A subset of neurons in the head region of hydra visualized with indirect immunofluorescence using anti-GLWamide antibodies.
(right) Neuronal differentiation in the developing compound eye. Each ommatidia (unit eye) contains eight photoreceptor neurons, each of
which initiate neuronal differentiation in a specific sequence. Cell-cell interaction is required for the proper specification of individual neuronal

identities.



ERA GRS

B BB ¥ FE O it
BhagiE B EBM AT b B M
B F OB & & B
B OF B @& |0 B E BA
B F B % + H 5

EEEY OBRIE 1 EOZREINA BhE £, Sk
DAV IR L ORI E 720, Fli4 O R7R o T kK
REWE ML L ET, IWEREIZEE Tk, Mt
DA IE LI 1T DB TR S Bz, KE - &
HE - I 78 & O%IIEA % ST 5 s 12DV TSR
LTWET,

1. s 2B oML - 364 &MLz fE 5 s
FIEHLO GG 2 M55 BT, 7 n<F A
RIVEV LB T A —LFDaT I FN— 5 — P 75
BUICRTRENC DWW Ty avvayn "o thsazH
WTHFZEL TV,

2. AENE S B ORURFERINISE © A 2 ORARIRYE,
JBLRZ 1Kk, HF i 7e & AN IR B BRI OV Tl s SR
Fradesd TuvvET,

Sushi tarazu WAEF 7' 1 € — & —ffisl
4 A

L awYayNIfushi tarazuBfnF OEEFEEIZIE S
OF—42—fREOX I LAY —LiEEN SN D Z &
B ETH D,

23

HIROSE, Susumu, D. Sc, Professor

MURAKAMI, Akio, D. Ag., D. Sc., Associate Professor
MINATO, Kiyoshi, M. Sc.

YAMADA, Masa-aki, D. Ag.

UEDA, Hitoshi, D. Ag.

FTZ-F1 was first identified as a transcriptional ac-
tivator of the fushi tarazu (ftz) gene in Drosophila. Two
isoforms, early and late FTZ-F1, are transcribed from
the same gene. Early FTZ-F1 is expressed in blas-
toderm embryos concomitant with the ftz gene expres-
sion. Late FTZ-F1 is only expressed slightly before each
ecdysis and pupation, and has been implicated in the
regulation of genes associated with ecdysis and meta-
morphosis. FTZ-F1 activated transcription of the ftz
gene in vitro, by binding to the FTZ-F1 site in the up-
stream of the gene. Transactivation by FTZ-F1 requires
two co-activators termed MBF1 and MBF2. They form
a bridge between FTZ-F1 and general transcription fac-
tors, and mediate transactivation. MBFI sequence is
conserved across species from yeast to human.

Growth and senility events are complex inheritance
characteristics under the control of a number of genet-
ic factors. Recent studies on the lepidopteran insect,
Bombyx mori (L.), revealed that several major genes
underlying the genetic characteristics have been de-
tected and their functions have been characterized in
detail. In addition, the phenotypic expression of genetic
factors is affected by certain neuro-endocrinological
regulations. Also, some types of life history characteris-
tics, yearly generation times and larval ecdysis times,
are modulated by certain environmental variables
through the neuro-endocrinological system.

TCAAGGLOG)

FTZ-F1

RNA
i W S e

awYav/NIfushi tarazuBinF OEE 12 EAKRIL
EURBEERT 7 =) —DIEERFFTZ-F1, HEEKEEREF,
RNAR Y AS—BDOIZaAT IV FR—=2—WRETHD,
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Our knowledge on the genetic and molecular mech-
anisms of early embryogenesis has advanced enor-
mously from the saturation mutagenesis screens per-
formed in Drosophila. These studies identified genes
and molecules that are involved in segmentation, spec-
ification of segmental identities, and intrasegmental pat-
terning. Although many of these genes have homologs
in vertebrates and appear to have evolutionarily con-
served functions, it is still not clear whether the organ-
ization of the vertebrate body plan, which has its own
evolutional origin, utilizes unique principles not shared in
invertebrates. The Division of Early Embryogenesis is a
new division that was established in 1998. This division
will use model vertebrate species that are amenable to
genetic analysis, and isolate mutations affecting early
embryogenesis, such as the specification of the body
axis or specific body parts. We will also identify the cor-
responding genes and analyze the mechanisms of their
actions.
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HANDA, Hiroshi, D. Med., Adjunct Professor
(Tokyo Institute of Technology)

KANAYA, Shigehiko, D. Ind., Adjunct Associate Professor
(Yamagata University)

Eukaryotic transcription is controlled at many steps,
including initiation, elongation, and termination. The reg-
ulation of transcription by RNA polymerase 1I is an area
of intense interest, and many studies have shown that
the regulation occurs at the level of transcription initia-
tion. Whereas initiation has been extensively charac-
terized, much less is understood about transcriptional
elongation and the factors involved in the step. To elu-
cidate the molecular mechanism of transcriptional elon-
gation, we have focused on human transcription elon-
gation factors DSIF and P-TEFb, and analyzed their
functional interaction.

RNA Polymerase Il <{Negafive] DSIF

P-TEFb [Positive> CTD

IEEMEEFDSIFIZRNAR Y A S5 —P 1 1= & S IEEHE &K &
W 2H, EEMERERFP-TEFbIEZCTD (C-terminal domain) @
) e & L COSIFOMEIZV R & MRl d 5 & #FEZ bh b, DRB
IEP-TEFb®D ¥+ —iEM AR ICIEE ST D5 &1k Y, DSIFIC
Py URCRGE S EI R i o
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Department of Population Genetics
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1. In the Division of Population Genetics, we are searching the rules governing the genetic struc-
tures of natural populations. We are conducting studies to understand genetic variation within
species and evolutionary mechanisms as stochastic processes. In particular, gene evolution as
observed as interspecific anomaly in Drosophila is under intense study.

2. In the Division of Evolutionary Genetics, we are conducting experimental and theoretical studies
on the genetic mechanisms of organismal evolution. We are especially focusing on researches con-
cerning molecular evolutionary analyses of nucleotide sequence data, development of methods for
such analyses, and the molecular mechanisms of chromosomal evolution (see the figure below).
3. In the Division of Theoretical Genetics, we are conducting theoretical studies such as anal-
yses of population genetic models and statistical analyses of experimental data. We focus on the
examination of various theoretical models through comparison of nucleotide sequences. using
a vast amount of biological data, we are aiming at development of new paradigm in biology
named “Systems Biology”.

60 [
40
x
O
+
O
20
0 L T T (] T
DRA cyp21 2000 4000
PABL (Kb)
< (Class Il = =Class lll > = Class | -

EEFYDYT ) LERT HGCER (G+C%) ODEKRKEY A V#EOH., = OB KM &3
BN R S BERT 2%, /N ROEFASE & AT 5 B CRIZFHTET27=MHC (HLA)
S OGCESBAMMTH Y, PABLIEZF OEEFAEHEIZR U L7=XY pseudoautosomal bound
aryBkEc s =9,

An example of the large-scale mosaic structure of G+C content (G+C%) that constitutes
higher animal genomes. This large-scale structure is related to chromosomal band patterns.
This figure shows the distribution of G+C content in the MHC (HLA) region where we con
ducted the gene walking to elucidate the structure of boundaries of chromosomal bands.
PABL is an XY pseudoautosomal boundary like sequence found near the band boundary.
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 Division of Population Genetics

TAKANO, Toshiyuki, D. Sc.

The mechanisms responsible for the maintenance of
genetic variability and for genetic changes in natural
populations are being investigated in this division. The
recent advance of molecular biology has been ac-
cumulating diverse biological information such as high-
order structure of proteins and gene interaction at very
high rate, and also reveals the complication of genetic
network. To deepen our understanding of evolutionary
dynamics, we study the developmental anomaly in inter-
specific hybrids, which is caused by epistatic interaction
between genomes from different species. Loss of mac-
rochaetes on the notum is one of the anomalies seen in
interspecific hybrids between D. melanogaster and its
closely related species. Indeed, interspecific hybrids be
tween a line of D. melanogaster and D. simulans iso-fe-
male lines exhibited a wide range in the number of
missing bristles on the thorax. By contrast, D. mauri
tiana and D. sechellia lines showed almost no reduction
in bristle number in hybrids with D. melanogaster. This
suggests that at least one genetic factor contributing to
hybrid anomalies arose recently on a D. simulans X
chromosome. Use of cell type markers suggests that
the defect does not lie in cell fate decisions during bris-
tle development, but in the maintenance of neural fate
and/or differentiation of the descendants of sensory
mother cells. With the aim of isolating genes respon
sible for the bristle anomaly, deficiency/duplication
screening and QTL mapping based on the within-spe
cies variation of D. simulans are being carried out.

QTL Mapping
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IKEMURA, Toshimichi,
SAITOU, Naruya, Ph. D., Associate Professor
TENZEN, Toyoaki, D. Ag.

D. Sc., Professor

Temporal change of genes (DNA) is fundamental
for organismal evolution. So far various aspects of evo-
lution tend to be studied separately. Our objective is to
synthesize those various aspects under an integrated
view. We conduct both experimental and theoretical
studies, and are relating the evolution at the nucleotide
sequence level, at the chromosome level, and at the or-
ganismal function level. The integrated understanding of
organismal evolution is possible only through these in-
terrelated studies. Our main study objectives are as fol-
lows.

1. We have discovered that the chromosomal band pat-
terns observed in higher animal genomes are related
with the large-scale mosaic structure of G+C content.
We are currently analyzing boundaries of G+C mosaic
domains in the human MHC (HLA) region, that is con-
sidered to be a boundary of chromosomal bands, so as
to elucidate the functional meaning of chromosomal
band and the evolutionary mechanisms to create them
(see the figure in p.26). The mosaic G+C content
boundary was found to be clearly related with the tim-
ing of DNA replication (see the figure below).

2. We found genes for a tenasin-like extra-cellular ma-
trix protein and a Notch like protein within the human
MHC classIl region, and for a GABA-B receptor in
class I region. We are conducting functional analyses
of those proteins.

3. Phylogenetic trees of genes are basic descriptors
of evolution because they show the history of self
replication of nucleotide sequences. We are developing
new methods for reconstructing phylogenetic trees of
genes as well as applying those for data analyses.

4. Most of the genes have been under neutral evo-
lution. However, there must be genes that are under
some kind of natural selection. Genes for blood group
antigens are such candidates, and we are studying the
evolutionary change of those genes.

E FMHCO#H 2 1 =>4 (a) (FGCER (b) OEBRICHNT, K&EL
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Correlation between replication timing (a) and GC% distribution (b) in human
MHC classes 1 and Il (refer to the figure in p.26). The replication timing
changed precisely in the boundary region, supporting the prediction that this
region may be a chromosome band boundary. The boundary region con-
tains a polypurine/polypyrimidine tract of 210 bp with triplex-forming poten
tial, which has the possibility to arrest replication fork movement.
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HARADA-OHTA, Tomoko, Ph. D. D. Sc., Adjunct Professor
(Professor Emeritus, National Institute of Genetics)

KITANO, Hiroaki, D. Eng., Adjunct Professor
(Sony Computer Science Labratory Inc.)

In conjunction with the theoretical formulation of var-
ious problems arising in connection with molecular biol-
ogy, extensive analyses are performed on DNA se-
quence data. By incorporating knowledge of gene
structure and organization, various models of gene evo-
lution are being studied. Based on the results, several
predictions can be made. For example, under the
nearly-neutral theory, evolutionary rate is negatively cor-
related with the species population size for those genes
whose function has been fixed for a long time, where-
as the correlation disappears when the function is
modified. This prediction was shown to hold for mam-
malian genes.

Recent progress in instrumentation technologies en-
able us to quickly collect vast amount of biological data,
such as DNA sequence, expression patterns of large
numbers of genes using DNA chips. Nevertheless, a
methodology to utilize such data for understanding of
systems property of biological systems has not been
explored. The goal of the research is to establish a
methodology to understand property of biological sys-
tem, so that prediction of unknown genes and their in-
teractions, dynamical property can be made possible.
Essentially, we are aiming at developmental of new par-
adigm in biology named “Systems Biology”.

Star phylogenies of 49 genes

Synonymous substitution

0.137 0.184 0.355

Primates Artiodactyla Rodentia

No. of sites

compared 16747

Nonsynonymous substitution

0.037 0.047 0.062
Primates Artiodactyla Rodentia
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1. In the Division of Human Genetics, the molecular and cellular mechanisms of human genet-
ic diseases have been studied by Professor Takashi Imamura.
2. In the Division of Aglicultural Genetics, the evolutional genetics of rice has been studied by
Professor Keiko Okino-Morishima.

These two professors retired in March, 1998 and we are trying to recruit new faculty who
will expand activities in these fields with novel ideas.
3. A new division, the Division of Brain Function was created in April, 1998. This division aims
at understanding cellular and molecular mechaisms of brain function in higher organisms
using genetic approaches.
4. In the Division of Applied Genetics, two new projects were intiated; one that conducts
genome analysis of genes involved in human brain diseases, and another that study the genet-
ic mechansims of rice life cycle.
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FUJIYAMA, Asao, D. Sc., Associate Professor

The general research objective of this division is to
understand genetic specifications and evolutional back-
ground of the human beings based on structural as well
as functional information of the human genome. The in-
formation will be the backbone of the future human
genctics research just as those of various genes in 80’s
led us to understand the molecular basis of many bio-
logical functions.

The specific research objective of this division invol-
ves: technology development of human chromosome
isolation; construction of human chromosome specific
genomic resources; structural and functional analysis of
human chromosomal telomeric centromeric regions;
mapping of CpG islands based on two-di-mensional
electrophoresis technology; and large scale physica
mapping of particular human chromosomes.

In addition, we are also investigating genomic influ-
ence of various signal transduction pathways upon
gene regulation network using model organisms such
as yeast.

i The compiled Chromosome-Assigned RLGS

profile (CA-RLGS) of genomic DNA from
GMO130B cells. Numbers with a dot attached
to the spot are the specific chromosome
numbers. The closest spot to the dot is the
target. Spots belonging to chromosomes 9
through 12 are represented as 10. "R" shows
the spots from ribosome DNA.
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Dr. Keiko Okino-Morishima, who has been studying
the evolutionary genetics of rice, retired in March 1998.
We are now searching new faculty who will initiate new
field of study in the Division of Agricultural Genetics.
Here, we will describe the past researches conducted
in this division.

1. Analysis of quantitative trait loci (QTL): Characters re-
sponsible for evolutionary change are mostly quantita-
tive traits and their genetic basis has been hardly ana-
lyzed so far. Establishment of a fine linkage map of rice,
however, enabled us to identify some QTL. We have
been maping QTL responsible for differentiation and
adaptation and elucidate their network on the rice
genome.

2. Genetic diversity of wild rice species: A number of
natural populations of wild rice are being investigated at
various levels ranging from phenotypic characters to
molecular markers. The genetic mechanisms of inter-
and intra-specific differentiation have been the target of
this study.

3. Towards conservation biology: We have been fur-
nished with a world famous collection of wild rice (ge-
nus Oryza). To complement ex situ (in gene bank)
conservation, in situ (in original habitat) conservation is
urgently needed. Through field observation and moni-
toring of genetic variation of wild rice populations in
Thailand, we have investigated their life history, popula-
tion dynamics, and extinction processes which are es-
sential when considering conservation strategies.

X i
Eal

Flowers of outbreeding wild (left) and inbreeding

cultivated (right) rice
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Division of Brain Function

Recent advances in the molecular biology and ge-
netics have made it possible to tackle complex biolog-
ical activities such as brain function as a target of the bi-
ological research. Systematic analysis of monozygotic
twins have revealed that complex functions of the hu-
man brain is also under the genetic control. We have al-
ready witnessed the triumph of the genetic analyses
using model organisms in elucidating developmental
and signal transduction pathways in higher organisms.
Similar approaches have already been shown to be use-
ful in analyzing brain functions such as learning, mem-
ory, and sexual behavior. The Division of Brain Function
is a new division that was established in 1998. This di-
vision will use model organisms to isolate strains having
neurological diseases affecting brain function, identify
the corresponding genes, and use molecular and cell bi-
ological approaches to investigate the mechanisms of
gene action.
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NAGATO, Yasuo, D. Ag., Adjunct Professor
(University of Tokyo)

TSUJI, Shoji, D. Med., Adjunct Professor
(Niigata University)

1. One of the researches undertaken in this division is
on the molecular mechanisms of diseases affecting hu-
man brain. The project is aimed at identification of
genes involved not only in single-gene diseases but also
in polygenic diseases. Identification of causative genes
for neurodegenerative diseases caused by expansion of
trinucleotide repeats (triplet repeat diseases) is also the
major target of the project. To achieve this, we are
developing new methodologies which allow highly effi-
cient-cloning of the genes for triplet repeat diseases.
Furthermore, the project is also aimed to elucidate mo-
lecular mechanisms of neurodegeneration caused by
mutations of the causative genes utilizing cell culture
systems and animal models created by insertion or dis-
ruption of the causative genes.

2. Anothr field of study is the genetic program driving
the life cycle of rice. For plant development, shoot api-
cal meristem, positioned at the apex of the plant body,
is of great importance since it determines the funda-
mental body plan.

Shoot apical meristem is initiated during embryo-
genesis. One of our subjects is to unravel the genic
cascade leading to the establishment of shoot apical
meristem. In the vegetative phase after germination,
leaves and branches are produced in a regular fashion.
Our another subject is to elucidate how the production
of the leaf primordia is regulated spatially and temporal-
ly. The onset of the reproductive phase is represented
by the conversion of vegetative shoot meristem into in-
florescence meristem, which is later transformed into
floral meristem. The floral meristem produces two re-
productive organs, stamens and pistil. We are also
studying the regulatory mechanisms involved in the
complicated processes functioning in the reproductive
phase.
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Genetic Strains Research Center
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The Genetic Strains Research Center was established in 1997 as a research center reor-
ganized from the Genetic Stock Research Center established in 1974. It consists of five
laboratories. Its activities include development and characterization of a variety of genetic strains
of animals, plants and microorganisms and research on various aspects of gene function in or-
ganisms utilyzing these strains. It maintains large collections of valuable strains of mouse,
Drosophila, rice, Escherichia coli, etc., and supplies them to researchers in and outside Japan.
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SHIROISHI, Toshihiko, D. Sc., Associate Professor
KOIDE, Tsuyoshi, D. Med.

Recent advances in mouse genetics have facilitated
the molecular analysis of complicated biological func-
tions and morphogenesis in developing embryos. In
Mammalian Genetics Laboratory, we are studying ge-
netic control of pattern formation in mouse develop-
ment, focusing on anteroposterior axis formation in limb
buds and central axis formation based on several
mouse mutants. We have started fine linkage analysis
and physical mapping of the mutant genes toward posi-
tional cloning. We are also investigating the molecular
mechanism of meiotic recombination in this laboratory.
The molecular basis of recombination at the hotsposts
where meiotic recombinations are clustered are being
extensively studied. In addition, we have started a
genetical study of mouse behavior based on the unique-
ness of inbred strains established from Japanese wild
mice.

In this laboratory, more than 100 strains of laborato-
ry mouse strains have been maintained since the estab-
lishment of this laboratory in 1975. Inbred strains estab-
lished in this laboratory from wild mice were recently
added to this mouse stock. These mouse strains are
supplied to researchers in this country and abroad on
request.
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Entry into meiosis of the cultured mouse fetal germ cells. Red
strands indicate immunostaining of the synaptonemal complex
proteins.
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" Mammalian Development Laborator

NAKATSUJI, Norio, D. Sc., Professor
SHIRAYOSHI, Yasuaki, D. Sc.
SAITO, Tetsuichiro, D. Sc.

This laboratory analyzes molecular and cellular as-
pects of morphogenesis and cell differentiation during
the postimplantation period of normal and mutant strain
mice. Particular attention is paid to the development of
germ cells and central nervous system. We are using
an in vitro culture system to analyze differentiation of
male and female fetal germ cells, and studying function
of important genes in sex differentiation of gonads. We
are also studying cell differentiation and migration dur-
ing brain development.

Ha4F f’ﬁ“ﬁ;wﬁ%lﬂrrﬁuf ?!ﬁ*ﬁ"ﬂﬂ faEED L & U)ﬂ{H’HLMAthﬁfA
FEFHBR (FEBIZHRM) L, RITPHDLREFEHRE (F/)) L
=& & IcEfifl A~ LET

Transverse section of the spinal cord of a mouse embryo.
Brown and blue colors indicate expression of MASH1 and PHD1
genes respectively.

BEEB/A TR (P1OMlark) %5538 L CmEabaiie
CEUEHAETE, MASHIEZ R I il (GRe) Ao ik
e () MrBRhcHEREER MELET.

Neuronal differentiation from P19 teratocarcinoma stem cells.

Cell aggregates express MASH1 (red) and neurons express

N-CAM (yellow).
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HOS24 gene expression in the 4day regenerating calllus (a) and
in the 4 DAP embryo (b).
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KURATA, Nori, D. Ag., Associate Professor
ITO, Yukihiro, D. Ag.

The plant genetics laboratory aims to advance two
main researches using rice plant, a most promissive
model plant in monocotyledon.

One subject what we want to clarify is a hierarchy of
gene expression in the prrocess of early development
of embryo from a single zygote after pollination. We
have already cloned several early development-related
homeodomain protein genes and are analysing their
characteristics. Rice is easy to proliferate by cell culture
and to germinate from the cultured cell clumps to grow
up to adult plants. We are also planning to analyse
whether there are differences or not in the specificity
of gene expression between normal embryo develop-
ment and somatic embryogenesis.

Another subject is elucidating the mechanisms whcih
are worked in the nucleus for arranging and moving
chromosomes at various developmental and cell cycle
stages and are acheived with their own structure and
function. We have started isolation and stractural analy-
sis of rice cntromere sequences aiming for construc-
tion of rice artificial chrmosomes (RAC) and for gener-
ation of transgenic rice plants carrying RACs as one of
the tool for resolving the above problems.

From the standpoint of presavation of rice genetic
resources, we are propagating, reserving, and distribut-
ing all about 7,000 wild and cultivated rice lines collect-
ed in many countries in the world. In addition, we start
to develop new genetic resources, in which genes are
marked with reporter transgenes on many sites of
chromosomes, and tagged mutant lines as future ge-
netic materials in rice.

A%, > a4 7DNA, RCE1DHAMEK E~DKLHE DT

A BT REEE B RCEIOtEY bOATADNATY)
A4 E—2ay (BREDOSTFIL)

Visualization of rice centromere DNA, RCE1, on the chromo
somes.

A; Prometaphase Chromosomes B; Hybridization of RCE1
with centromere regions of rice chromosomes (indicated by
green signals).
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NISHIMURA, Akiko, D. Ag., Associate Professor

1. Cell division in E. coli takes place through strictly pe-
riodic processes under various growth speed conditions,
although the synthetic patterns of DNA, cytoplasm, and
the membrane in a cell cycle are completely different
from each other. We are proposing that the cell must
have mechanisms coordinating the timing of each
event. For example we have found that the master
operon of the flagellar regulon is controlled by the
regulatory mechanism of cell division (Nishimura and
Hirota, Mol. Gen. Genet. 1989). Recently we have iden-
tified molecular factors involved in the coordination be-
tween DNA replication and cell division in normally
growing cells, by analyzing novel mutants cfcA and
cfcB, in which cell division occurs earlier in the cell
cycle. Another finding was that the synthesis of
lipopolysaccharide, which is the main component of the
outer membrane, is coupled with cell division. That is, a
mutations in the kdsA gene causes a defect in tran-
scription of the ftsZ gene.

2. E. coli is expected to have more than 150 cell division
genes. We are mapping a whole set of cell division
genes in E. coli and are analyzing them systematically
through collaborations with several groups.

3. This laboratory is also pursuing the following project:
About 15,000 mutant strains of bacteria useful in genet-
ic analysis are preserved and are provided on request.
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HAYASHI, Shigeo, D. Sci, Associate Professor
GOTO, Satoshi, D. Sc.

Cell diversification and cell to cell communication are
two of the major driving force of animal development.
We are using the fruitfly Drosophila as a model system
to investigate the molecular mechanism of develop-
ment. Our approach is to combine techniques of molec-
ular genetics with observations of cell behavior. Our
current interest is focused on genes involved in the
specification, growth and pattern formation of adult
limbs such as the wing and the leg. We denonstrated
the role of the secreted signaling molecule Decapen-
taplegic in inducing the wing primordium. Cell fate of
the wing was shown to be mainteined by the transcrip-
tion factor Escargot and its homolog Snail.

Another line of interest is the mechanism involved in
the formation of a complex organ. Our model system is
the trachea; a network of tubular epithelium that serves
as the respiratory organ of insect. Its formation involves
patterned branching of an epithelial precursor, cell mi-
gration and specific adhesion to target sites. Esg plays
an essential role in this process by regulating cell
motility and adhesion. The cell-cell adhesion molecule
DE-Cadherin was identified as the major target of Esg in
the tracheal system.
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A huge number of useful genetic strains of various experimental organisms has been collect-
ed and created in the long history of biology and in the recent explosive progress of biology. An
effective system for the maintenance and distribution of such genetic strains and their
up-to-date information are not only essential to biological sciences but also very useful to med-
ical and agricultural sciences. The Center for Genetic Resource Information was established in
1997 to coordinate many projects of genetic strain repository carried out at universities and re-
search institutes in Japan and to construct the central database for genetic resource informa-
tion. Currently, the center consists of two laboratories, the genetic informatics laboratory and
the genome biology laboratory, which are carrying out the studies on functional genomics, com-
parative genomics and bioinformatics.
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YAMAZAKI, Yukiko, D. Sc., Associate Professor
FUJITA, Masaya, D. Eng.

The Genetic Resources Databank Project formally
started at the National Institute of Genetics in April
1998. The purpose of the project is to ensure the main-
tenance and distribution of genetic resources and their
information for many species. This laboratory will be re-
sponsible for the construction and online distribution of
an Integrated Database, which contains a variety of
gene pools including wild species, breeding lines, trans-
genic and knockout organisms, cells and DNA clones.

During the trial phase of the Genetic Resources
Databank Project, this laboratory has constructed the
genetic resources databases of different organisms
such as mouse, drosophila, wheat, rice and cloning vec-
tor and implemented these databases available on the
internet at http://www.shigen.nig.ac.jp with the collab-
oration of researchers. Not only achieving the com-
pleteness 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 possible that may accelerate the biodiversity
study.
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EYRCERIBRAEE Genome Biology Laboratory
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KOHARA, Yuji, D. Sc., Professor

The nematode C. elegans is a good model system
for analyzing gene expression and function at the leve
of single cell since its entire cell lineage from fertilized
egg to adult worm has been described. Towards under-
standing of the network of gene expression in develop-
ment, we are constructing an expression/ function map
of the 100Mb genome through systematic characteriza-
tion of cDNA species, whose number is estimated to be
around 15,000. So far, EST analysis of some 60,000
random cDNA clones has provided about 8,000 unique
cDNA species (genes). BLASTX search showed that
44% of the cDNA groups had significantly similar genes
in other organisms. Alignments of the cDNAs along
with the genomic sequences determined by the con-
sortium of the Sanger Centre and Washington Universi-
ty have identified gene structures and many examples
of alternative splicing. We are analyzing the expression
pattern of individual cDNA species during development,
using a multi-well version of in situ hybridization on
whole mount specimen. New technologies such as
RNAI (RNA mediated interference) and cDNA microar-
rays are also applied to the expression and function
analysis of the cDNA species. The results obtained by
these analyses are archived in NEXTDB (Nematode Ex-
pression Pattern Database) which can be accessed
over the internet. Furthermore, we are constructing
computer graphics of embryogenesis aiming at the
computer simulation of development.
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Structural Biology Center
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The Structural Biology Center was established in May 1996 through a reorganization of the
former DNA Research Center in order to introduce methods and techniques in structural biol-
ogy to genetic research.

The Center consists of five laboratories, named Biological Macromolecules, Biomolecular
Structure, Molecular Biomechanism, Gene Network, and Multicellular Organization. They per-
form pioneering research in the new area between genetics and structural biology at molecu-
lar to multicellular levels, and develop methods and techniques for investigating various biolog-
ical structures. They also help other laboratories to acquire such methods and techniques
through collaborations and courses.

153k
information
we | N (o]
structure | g BT A
ﬁm{** supramolecules
macromolecules organelles tissues, oranisms
EhEDFRRE B T ERR 7% W= EEHEE
Biological Macromolecules Lab. Biomolecular Structure Lab. ~ Gene Network Lab.
B9 FHRERR = s AR 70
Molecular Biomechanism Lab. Multicellular Organization Lab.

Structural Biology Center

44



EEEDFHEE Biological Macromolecules Laboratory
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Individual ATP turnovers are visualized using fluores
cence emitted from single Cy3-ATP molecules (upper).
Fluorescent spots are the images of single Cy3-ATP
molecules during ATP hydrolysis on an enzyme (low
er). Free Cy3-ATP undergoing rapid Brownian motion
is not seen as a discrete spot. Bar, Sum.
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TOKUNAGA, Makio,

D. Sc., Associate Professor

Visualization of functions of biological macromole-
cules is the major subject of this laboratory. We have
developed new techniques of single molecule imaging,
manipulation and measurement.

1) Single molecule imaging of enzymatic reactions. Indi-
vidual ATP turnovers were visualized using a new fluo-
rescent ATP analogue. This technique provides a uni-
versal tool for single-molecular investigations on many
kinds of biomolecular functions.

2) Intermolecular force microscopy. Single molecules
were visualized using fluorescence and trapped onto
probes. Subpiconewton intermolecular forces were re-
solved at controlled gaps in the nanometer range.

A theoretical model has been developed which ex-
plains the findings of single molecular investigations.

Our pioneering work using these novel techniques
should reveal new features of interactions between bi-
ological macromolecules such as proteins and DNA.
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Using single molecule imaging technique, a single bio
logical macromolecule is trapped onto the tip of a probe.
Interactions between single molecules are imaged by
measuring forces at subpiconewton resolution.



B FHEETRE Molecular Biomechanism Laboratory
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Productive and non-productive pathway in transcription in-
itiation of Apr promoter (top left). The non-productive path-
way contains moribund complexes (pink) and dead-end in-
activated complex (purple). Moribund complexes produce
only abortive transcripts and convert into inactivated com-
plexes. GreA/GreB make two pathways more reversible
and prevent an accumulation of inactivated complexes. A
branching poimt exists in the stage of binary complexes
(red). The transcription complexes were analyzed by Exo
M and KMnO4 DNA footprinting (bottom left) and prote-
in hydroxide radical footprinting (right). The inactivated
complexes are back-tracked and have a collapsed bubble
in DNA. Their o'’has moderately exposed region 3 which
is in-between free o” and binary complexes. These bio-
chemical analysis used immobilized template methods (top
middle) including micro-column transcription method (bot-
tom middle).

SHIMAMOTO, Nobuo, D. Sc., Professor

NAGAI, Hiroki, D. Sc.

Dynamic and temporal analysis is essential but unde-
veloped in the study of the molecular mechanisms of
gene regulation. We have been focusing in regulation of
transcription initiation in E. coli, and applying nanobio-
logical techniques, including our original single-molecule
dynamics and immobilizing template techniques, togeth-
er with conventional methods used in molecular biolo-
gy.

Transcription initiation is accompanied with abortive
synthesis which is mainly catalyzed by moribund com-
plexes in a branched non-productive pathway. This
pathway ends at inactivated complexes and these com-
plexes are both kept arrested at a promoter. We found
that inactivated complexes are back-tracked as has
been found for paused complexes in elongation, sug-
gesting a common regulatory mechanism in initiation
and elongation. The S506F mutation of o’ and the RNA
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cleavage factors GreA/GreB reduce abortive synthesis
by a common mechanism; increase in reversibility
among binary complexes in productive and non-pro-
ductive pathways. These results suggest that the re-
versibility is a key determinant of several regulatory
mechanisms in initiation and that they can be simply un-
derstood on the stage of binary complexes. Further-
more the reversibility is likely to define characteristics of
promoters.

By direct visualization of single molecules of E. coli
RNA polymerase and P. putida CamR repressor, we
have proved the presence of sliding motion of the DNA
binding proteins along DNA, and shown that inducer
breaks only the specific complexes of the repressor.
This study suggested a new mechanism which regu-
lates affinity of specific binding and works at a distance.



BEHIER = Multicellular Organization Laboratory
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B L=TDC. elegans DR (FK=0.3mm)
A larva of C. elegans just after hatching (0.3mm in
length).

KATSURA, Isao, D. Sc., Professor
ISHIHARA, Takeshi, D. Sc.

We are studying the genetic control of behavior in
the nematode C. elegans, referring to the neural cir-
cuitry.

Using the nervous system, animals perceive environ-
ments, process the information, and perform their be-
havior. The basic patterns of behavior are innate in-
stincts of animals and determined by their genes. C.
elegans is a worm of 1.2mm in length, living in soil, eat-
ing bacteria. It is suited as a material for studying how
genes control behavior. Genetic methods have been
developed for the animal, and its neural circuitry, which
consists of 302 neurons, has been elucidated com-
pletely.

We are isolating behavioral mutants of C. elegans
and investigating their neural functions. We are also
analyzing the structure and expression of the relevant
genes. To help the analyses, we have made, by intro-
ducing the cDNA of the jellyfish green fluorescent pro-
tein (GFP), various worm strains in which a specific set
of neurons emit fluorescence. We use them also for
the structural analysis of the neurons and neural circuity
of the mutants.

We hope to elucidate the material basis of behavior
so precisely that the results can be used to understand
the behavior of other animal species including humans.
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C. elegans strains carrying GFP cDNA. The promoters of neurotransmitter receptors (top-left: glycine, top-right: GABA,
bottom-left: glutamate, bottom-right: acetylcholine) are used to express GFP. Some neurons in the bottom-left worm

are stained with a red fluorescent dye.
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B FigEmR= Biomolecular Structure Laboratory
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Crystals of C-terminus fragment of PhoB protein.
Crystals diffract to 2.0A resolution. Bar 0.5mm.
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SHIRAKIHARA, Yasuo, D. Sc., Associate Professor
AKIBA, Toshihiko, D. SC.

We are working on protein structure determination
using X-ray diffraction techniques. Proteins under cur-
rent investigations are: the «spssub-complex of F1-
ATPase, belonging “supramolecules”, PhoB and CamR,
transcription regulators, and E. coli RNA polymerase.

F1-ATPase is a catalytic sector of the membrane
bound ATP synthase which plays a central role in ener-
gy conversion. We have solved the structure of the
nucleotide-free form of asps sub-assembly (molecular
mass 320K Da) from Bacillus PS3 F1 at 3.2A resolu-
tion. We are extending the structural study to the
nucleotide-bound form of asps sub-assembly, and
asPsy sub-assembly of F1.

PhoB protein is a transcriptional activator for the
genes in the phosphate regulon of E. coli. We are do-
ing structure analysis of the C terminal domain of PhoB,
using diffraction data to 2.0A resolution. We are also
making crystals of the intact form of the PhoB protein.

CamR protein is a repressor that regulates transcrip-
tion of the cytochrome P-450cam hydroxylase operon
of Pseudomonas putida. We are currently analyzing
two crystal forms of the protein.

We have started a crystallization experiment on E.
coli RNA Polymerase after establishing an over-ex-
pression system for the core enzyme (azBp’).

F1-ATPase osps HEHO=RHeE, pYTa=v b
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A schematic representation of the three-dimensional
structure of the aspscomplex of F1 from Bacillus
PS3. The g -subunits are shown in yellow and the
o -subunits in red. Viewed towards the membrane.
The 3-fold axis points towards the viewer.
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Gene Network Laboratory

ANDACHI, Yoshiki, D. Sc.

Gene Network Laboratory was made for compre-
hensive studies on the gene expression network of a
multicellular organism. Using a simple model organism,
the laboratory is expected to record developmental
processes including the time and place of many gene
expressions, to discover regulatory networks by study-
ing causal relationships between the functions of many
genes, and to elucidate how the structure of the organ-
ism is made from genetic information. Since the former
professor of this laboratory moved to the Center for
Genetic Resource Information on March 1, 1998, we
are now looking for a person to take up the position.
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Center for Information Biology
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DNA is the genetic material that makes up the body plans or genomes of living organisms.
The structures of these genomes are continually being discovered through 'genome projects’,
so that the amount of DNA sequence data is increasing rapidly. In order to analyze these data
and elucidate the structure and functions of genes, we need to apply informatics methods that
make use of supercomputers.

The Center for Information Biology was established in April 1995, as the center of 'bioinfor-
matics’ in Japan. This center consists of four laboratories, where researchers study genetic in-
formation using computers.

The DNA Data Bank of Japan (DDBJ) is also located in the Center for Information Biology.
In collaboration with European and American data banks, DDBJ plays an important role in the
collection, compilation, management, publication, and distribution of genetic information.

HZADNAT — % /N2 7 (DDBJ)

GenBank (CK[E) I EMBLT-4717
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GOJOBORI, Takashi,
IKEO, Kazuho, D. Sc.
IMANISHI, Tadashi, D. Sc.

D. Sc., Professor

We are investigating the information from nucleotide
sequences of genes and amino acid sequences of
proteins using computers. We are also conducting ex-
perimental researches concerning the evolution of
genes and organisms. In particular, we are currently in-
vestigating the following subjects:

1. Estimation of ancestral gene sets at the time of the
“Origin of life” through analysis of a large amount of
DNA sequences.

2. Molecular evolution of pathogenic viruses including
HIV and HCV.

3. Analysis of genome structures of microbes on the
basis of homologous relationships between genes.

4. Evolution of serine proteases and their inhibitors by
duplication of functional domains.

5. Molecular evolution of homeobox genes that regulate
morphogenesis.

6. Human evolution based on polymorphisms in MHC
genes.

7. Search for extensive chromosomal regions dupli-
cated within the human genome.

8. Search for genes on which positive natural selection
is operating.

9. Theoretical studies concerning methods of con-
structing phylogenetic trees of genes and populations.
10. Molecular phylogenetics of fish species based on
mitochondrial DNA sequences.
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Laboratory for Gene-Product Informatics

NISHIKAWA, Ken, D. Sc., Professor
OTA, Motonori, D. Sc.

Proteins are functional molecules that maintain and
manage life. Their functions emerge upon folding and
their unique structures can only be determined from
their sequences. The interconnection of DNA se-
guence-protein-fold-function-life forms, is often repre-
sented by an aspect of life that consists of one-dimen-
sional sequences (protein. sequences and DNA), but
we have not yet elucidated the whole mechanism of
transformation from sequence to life. One step in
elucidating the mechanism is the prediction of protein
structures from amino-acid sequences. Recently, an ef-
fective method (structure (3D)-sequence (1D) compati-
bility evaluation) was developed using the database of
protein structures and sequences. A number of suc-
cessful predictions show the validity of this method.

Research topics investigated in our laboratory are as
follows:

« Structure prediction of structure-unknown proteins
using the 3D-1D compatibility evaluation (forward-
folding search; http://www.ddbj.nig.ac.jp/htmls/
E-mail/libra/LIBRA_|.html)

» Search of sequences compatible with a probe
structure against the sequence database (inverse-
folding search)

» Secondary structure prediction based on the 3D-1D
compatibility evaluation (http://www.ddbj.nig.ac.jp/
htmls/E-mail/ssthread/welcome.html)

 Development of novel methods to predict protein
structures from sequences

» Development of a protein mutant database (PMD)

Goto Jnpnese Pogs

® What is PMD ?

LR
1 LIBRAL:
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s Structure Prediction by Forward Folding Protocol
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TATENO, Yoshio, Ph, D., D. Sc., Professor
FUKAMI-KOBAYASHI, Kaoru, Ph. D.

We developed a method for multiple alignment of
protein sequences. We applied this method to the data
of the international DNA sequence databases, which
are the most comprehensive and updated DNA data-
bases in the world, in order to extract the “evolutiona-
ry motif” from them. We then estimated the lengths of
the motifs as shown in the figure. The red area cor-
responds to the sizes of the protein domain, yellow area
to the sizes of the exons, and blue area to the sizes of
such functional units as homeo, POU, and bZIP do-
mains. We think that the DNA counterparts of evolution
ary motifs are vestiges of the primordial genes in early
phase of the organismic evolution, or the genes them
selves. Namely, the present genes have been evolved
by using the counterparts as building blocks. This work
has been carried out in collaboration with the DNA Re
search Laboratory.

Frequencies of Motif Length
Window Size = 21

m Functional Domain
m Exon

Module
m Others
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SUGAWARA, Hideaki, D. Eng., Professor
MIYAZAKI, Satoru, D. Sc.

A large amount of data on biological macro-mole-
cules including DNA have been accumulated since late
80’s. It is time for us to elucidate the relationships
among the molecules and phenotypic characteristics.
Classification is one of the most important intellectual
activities of human beings and is one of the best tools
for such elucidation.

This laboratory aims at first classifying DNA based
on a polyphasic approach in order to clarify the phy-
logeny of genes. In addition, it develops an information
base which organizes a variety of molecular and pheno-
typic data in order to help researchers squeeze biolog-
ical information and knowledge from the raw data. At
the same time, it maintains and improves the sequence
database that is the core of the activities of DDBJ (DNA
Data Bank of Japan), and WDCM (WFCC World Data
Centre for Microorganisms).
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DNA Data Bank of Japan (DDBJ)

Head TATENO, Yoshio

The DNA Data Bank of Japan (DDBJ) manages a
huge amount of DNA sequence data using computers.
By effectively using the DNA database in DDBJ, much
successful research is conducted in molecular biology
and many related research areas. DDBJ was estab-
lished in this institute in 1984, started its real activity in
1986, and began distributing DNA sequence data in
1987. DDBJ collaborates with EBI/EMBL in Europe
and NCBI/GenBank in USA in constructing the interna-
tional DNA database. DDBJ, EMBL, and GenBank ex-
change all new data daily with one another. Therefore,
if you submit DNA sequences to DDBJ, DDBJ will pro-
vide you with unique accession numbers approved by
the international DNA database.
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Head SADAIE, Yoshito
D. Sc., Associate professor

Wy A IR T AT A Y b= (R ERIAL
L) &, ST ORKEE L EEOBHRICRIH T S e D3k
FFIAMECT, Yt o & —OBF9E S G i % o &
B D D 3T 6, R 2 VTl s O R8BI
L fE I OV THIZE 21T > TWET,

A ER AR D 73 FBAR S - A S AR 2 3 3R (R L OB &) el D L,
EHICTFERLET, 122 —RIORERZIT I > T—2OMiaOHIC K/ >DOHMfa21EY,
REWHIFE NS WA 38E L Claf-fila~ & B, Wit gt EOE) 2wkl TEX
N E T, B TFA2 BB 2BWHIETT, RERORBIXY 7 REE B TSpoOA & I
ENDEADY UEEESIEEI LET, 200 Vb SR ISR b O BaE Lkl %
HOH LWIRG GBI T REOFEAERZ 5 i 2 UEd. # L < HB U2 SHIE N 7, £
HRE & faF AR 36 1) DB F OB AHIE L, — oML M ET, 22T
o &b R M S E SV E . SRS CITMINIEEE & > 7 U OBGR, REBRE W
R G IR OfESL, ANESROGE e L OMIE 2T > TWET, FEESY 7 2O EESI2 A
FROFEWEETHEOE £ TICMFH S ET 28, UFEES ZohFE 7Y =7 Masiviz L
F L7z, BIZTRTORMBIEFOMERE 70V 7 "BRHBE->TEY, BAEMKREZFRLE L
7o Z DEYORTHUIERE O RIS HR TS D TL X 9.

The Radioisotope Center has facilities for biochemical experiments using radio-active tracers
and is equipped with different kinds of radiation sources needed for the studies of radiation ge-
netics. A currently available, commonly used radiation source is ¥’Cs with maximal dose rate of
30KR/h. The Center has recently expanded to accommodate the large increase in experiments
using radioisotopes.

Molecular biology of Bacillus subtilis sporulation

Sporulation of many gram-positive bacilli repre-
sents one of the simplest system of differentiation.
The process starts with formation of an asymmetric
forespore septum, and is followed by differential gene
expression on the chromosomes separated into the RN (membrane)
two compartments. Multi-component phosphorelay *
transfers sporulation signal to the regulator protein of
transcription, which induces the expression of the
genes of RNA polymerases specific to sporulation.
We study RNA polymerases and various promoters
of growing cells or sporulating cells to elucidate the
molecular mechanism of promoter selection during
growth and differentiation.

ik (chromosome)

HpaEE

faF#fa
(spore cell)

ﬂﬂlﬂa: (mother cell)

i BB O e F 2

(Sporulation of Bacillus subtilis)
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Experimental Farm
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The experimental farm mainly supports the research work in plant genetics of the institute.
The area covered by the experimental fields is 3ha, including a paddy field of 10a. Seven green-
houses of a total of 1,600m" are used for various genetic studies mainly with rice. In the green-
house, rice plants are grown through out the year for generation advancement and for isolat-
ing cultivation of newly introduced plants. There are 7 paddy plots (2.6mX4.5m) for automat-
ic short-day treatment which are used for reproducing rice seeds collected from tropical
regions. The facility is also equipped with a phytotron of two rooms for experiments using trans-
genic plants. We are collaborating with the Plant Genetics Laboratory, Genetic Strains Re-
search Center, in preserving, cultivating and distributing about 6,000 collected lines of cultivat-
ed and wild rice species.

Many plants have undergone evolution involving polyploidization, but not most animals. We
are interested in allopolyploidy which involved several different genomes in a single nucleus.
Recognition of genetic differences between homologous pairs of chromosomes is an essen-
tial process in the evolution of polyploidization. To understand the genetic mechanisms of rec-
ognition, we now plan to produce and select rice mutants of interspecific / intergenomic hybrids
or alien addition lines produced from the collected lines.
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Short-day equipments for rice studies. Opening and closing of each dark cham-
ber are automatically controlled. Most wild rice strains are strongly photosen-
sitive. To let them flower in Japan, we need to grow them in such equipment.
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firg A
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M o = B ok RH B ¥ E B
1 b RTORAEREICBES 2> 70 R (1 ) - K2 N MV RG24 ) 1999. 3 .25~1999. 3 .26
b i
2 JEBRIDNAD AW FRWFSE A FE— CCRHMbAE T2 TR 1998.10.16~1998.10.17
3 BE - MERRAEO~ T ARBH KU PR (O SCHT B RS 2R A W 22 7)) 1999. 2..25~1999. 2 .26
4 ETEFRAIKIAG O A A & A T it TS (SRS ORIE ) 1998.11.19~1998.11.20
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JOINT RESEARCH WITH THE PRIVATE SECTOR
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GRANT-IN-AID FOR SCIENTIFIC RESEARCH

[FERGT105FRE] 1998

m ox & H
Classification

A E H #
Number of Grants

fid 4 % & &
Amount

K E SHEZE (A)
Grant-in-Aid for Scientific
Research on Priority Areas

21

% 1,000yen

195,100

& B O % (A)

Grant-in-Aid for Scientific
Research (A)

17,000

= & o % (B)

Grant-in-Aid for Scientific
Research (B)

38,200

H* M o % (C)
Grant-in-Aid for Scientific
Research (C)

12

16,200

[ I S B 7 S
Grant-in-Aid for Exploratory
Research

0

B O B OE (A
Grant-in-Aid for Encouragement
of Young Scientists

8,300

B i BF %E
Grant-in-Aid for International
Scientific Research

N

23,900

K5 B BF 98 B 3E Jih #
Grant-in-Aid for JSPS Fellows

15

18,700

Bt

Total

il

317,400
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INTERNATIONAL EXCHANGE

(NEAHAEEDOZIFAN] Admission of foreign scientist

1. XEENEAMEEFEICLDZITAN
Admission of foreign scientists (supported by Ministry of Education, Science, Sports and Culture)

B # Pt B fiff A B | SZARE A
Name Affiliation Subject title Host advisor Period
FxapEZThTI—BRHE | BERFFTZFIOaT 7 FX—F— W #97.1. 6
JINDRA SEWFSE T MBF 1z B3 % W9t ol
1= L A1k HIROSE, S
Marek Czech Academy of Sciences | Studies on transcriptional coac- Susumu | 981229
Institute of Entomology tivator MBF1 i i 11
WLASSOFF v TRETHITFI— REERICBI D TFMaIIa=ls— =% B e
Molr AN 2 s 2 SR I v o= v ORI e
Wijatschesslaw . } . e , ISHIHAMA, S
Russian Academy of Sciences In- | Molecular communications in tran- ) 5
A. . - i Akira ['98.9 .9
stitute of Cytology and Genetics | scription apparatus
2. BHEZMRARICKLDZFAN
Admission of foreign scientists (supported by JSPS)
E % i & m ® B M SBAKRE Mo
Name Affiliation Subject title Host advisor Period
] < 7 AN R OO % AR5k, R
L THA L WK O B EOWZE | B i ® % [97.12.1
iy & 9 i%eij'in 1 A rficultural Uni- In vitro Culture and Gene Transfec- | NAKATSU]JI, §
VG tion of Mouse Fetal Germ Cells and Norio [’99.11.30
versity - . : :
Reconstitution of Animal offspring
DAY BT D AR O R B D
BELLGARD B A — R T i T AR #1'97.12. 1
Irv‘vi‘n‘ I(/l'mhew v —4 7 KEE On Creating/Developing the next | GOJOBORI, §
: ! Murdoch University Generation of Computational Tools Takashi |'98.11.30
for Molecular Biology
. - o) T e s | A L 3 [j i
TRIFONOV. | 4 25 = DNA7— #2365 HIGRHAT OB | fi W # 55 |'97.10. 1
N Edward DA X R Search for primordial gene fossils by | TATENO, §
ek i Lo use of the DNA sequence data Yoshio |'97.11.29
KIBHERNARY 25— LDr T 21
Fez LS SRR RO~ vy e 7 i M 1798.1.16
}1?://\?}1(;] j/b;/lbz })\Z Mapping of the Class- Il Transcrip- | ISHIHAMA, §
g e tion Factor Contact Sites on Ks- Akira |’00. 1 .15
cheridhia coli RNA Polymerase
R e SFHERB LN FFANRT 44— |, AR TR B
KURLAND EMNBET LTI — (el X 0 ;?{EﬂUlg?\ i | 98. ? i
Charles Gabriel | The Royal Swedish Acad- | Research on Molecular Evolution 2 s Al
o . Toshimichi | '98. 5 .31
emy and Biodiversity
(A EMEE) (wmosEm) 1997
[E 3 4
B | KRR e o | oy | ke 7o | #
Name of North Latin Europe Asi Oceania | Afri Total
country America | America P a - T i
s #
Number 53 4 34 15 8 0 114
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ACTIVITIES FOR THE PROMOTION OF RESEARCH

(PaEpaEit = 7 —)
WFZEATIC 38 1) B WFFEfam 2 36 & Latin 4 » = T, %
H O A R X RS R Il E T,

[Biological Symposia)
HI DRI 21T - TS 3% B O/ E AFZEHE £ 7213
A A NI # 2P 9E iR &, SR 21TV E T

[(BERBCFEFE=ENER]
WFE A K O = B AR AR O 2 B TR < Av,  JRHI &
IR L AR ATV E

LTH 1 RIfERRIC X D05
—j

[Institute Seminars)

Seminars are held in which the staffs of the Insti-
tute discuss the progress of their research. These are
held every Friday, except during mid-summer.

[Biological Symposia)

Special symposia and seminars are held through-
out the year by foreign and Japanese scientists.

[The Genetics Society of Japan
Mishima Meeting]

This meeting is for the Genetics Society members
of this Institute and for those who live around Mishima.
Results of research are presented and discussed by
participants once a month as a rule.

Biological Symposia

GRADUATE EDUCATION ACTIVITIES

[']‘/ Ju{b i MI v Wl ’ JB{I\ e WJ % iy (lMI (/)ll 4’4

FLCHEERI AT S L kb, ﬂJ\ b NEA T &)
WL, SO M A TV, NSO EE D 134

O - 2 » BT KEO KR 2 Z AR TV ET,
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NIG continues to play an important role as the cen
ter for various genetic researches and as an inter
university site.

Since 1984, NIG has been training graduate students
from public and private universities all over Japan.



[#ZERR D —fi& 23 FH ) [Visitor’s Day]

BlERfnA I 1 24T7HO—8 & LT, B8 As one of the events of Science and Technology
D TR N QNPT 21TV, il 2 Bk U, BFZERT Week, the National Institute of Genetics (NIG) opens its
DO— AN L T—o B2t LT WES, grounds and facilities to the public.

Exhibits, special lectures and scientific movies are
presented as part of Visitor's Day.

ENGE £ [Public Lecture]
fE1[a], BK, HURUCAHFZERTECE A alah & LT, i Once a year, in autumn, NIG sponsors a special lec
xS s A IR S A L TWwWET ture in Tokyo for the public, presented by the resear

chers of this institute.
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DEPARTMENT OF GENETICS, SCHOOL OF LIFE SCIENCE, THE GRADUATE UNIVERSITY FOR ADVANCED STUDIES

(B ]

BABIFE RSB SE, KREFIEFEF BRI & OB 72
WHDOTFIT, FOENIHIEBELTEH LT, &ED,
O EREEIC b BN KRR OBEME 21TV, L
WERMSBARET S L L b, TR EROHEMFEIC
BN TR DOH LRI S8R0 T & 208 A
WREF A, BRSSO EE AT 5 Z LA H
e LET,

WG, B a6l & 5 A mEEOgE &
HE LB L TREOIEHO A5 L DT,

(BEMEOHE]

WL, EGBRE BT & OBEO G LM
5T, ZOFMIE, RN GEYFEO—DEIC L
CEOT, HY - B BY - REFOMESE L LR
WD Y b o TEXE LR, IEFEODT LI BIT
DWMEHEOBERKE LWRRBICHE - T, 4B TIXIEL EMm
BfEodiks L TEERERIZES Loy ELE,

AEYE, FHE L 72 5 ESLER e THE D HALT
WBH ST - MR - R - EAOFES B IO ZND
% JAE L 5 G A RIRFZE 3 BFC IW T, AR SE O R
EEBSEDL L LG, BETHOMAIMD D S HFFERE
HIZoWT, ¥EL OEBRAEMRMKE, K <EMshx
DNAF —# R_R— 2 W IR « 7A Y b — 745 %
LIEH L THBEMELT>TWET,

[(BEREOHKE]

TR ARG « SEHma T B DRI R T,
Bifad D 5 KRB AREBE L TWET, E£/, &Kl
VIR 23R, RISl A (T & & b ICiFZEdE
DFREFE LTVWET,

S Bz, Bk L7 EN BEEIEATIC IV T EM S
N A WZeEE) (NE2SHiE 2 J—, Biological Symposia
) OBMEHRBOITDH L LHIC, REwEE Y
—, ARERRERES T Y —, WEREEVEE
VA —, EAERIEE S —, BB TA Y =T
oA — R OVEBRBIE SR OBERE, KRk - BN A9
WEHTED LI TVET,
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[Aims]

The Graduate University for Advanced Studies was
established for creative researchers who possess the
vision to find answers to fundamental problems in var-
jous areas of research. This institute aims also to pro-
vide an education that is both of high caliber and inter-
national. The Department of Genetics will carry out ac-
tivities to further research and education in the field of
genetics.

[Outline of Research
and Education)

Research in the field of genetics sheds light on many
life phenomena and is related to the fields of biological
sciences, agriculture, medicine, and pharmacology. Re-
cent remarkable developments in genetic research at
molecular levels have made genetics as the core of the
life sciences.

Students learn the newest developments and tech-
niques in genetic research and can conduct research
with originality. They have access to the well-organized
DNA Database and facilities of Radioisotope Center.

[Characteristics of Research
and Education]

There are five specialized departments offering stu-
dents optional new, original and high level research and
educational opportunities. Each department's course
offers practical experience and encourage students to
carry out their own research. Students are asked to at-
tend periodic scientific activities such as seminars and
symposia sponsored by NIG. They can use facilities of
the Genetic Strains Research Center, Center for Genet-
ic Resource Informatics, Structural Biology Center,
Center for Information Biology, Radioisotope Center and
Experimental Farm.
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(KB 19, 1946) Z#RL TS,

Symbol mark of the Institute, which de
signs the metaphase plate of the first mei
otic division and symbolizes the remark by
Dr. Hitoshi Kihara (1946): “The history of
the earth is recorded in the layers of its
crust; the history of all organisms is in
scribed in the chromosomes.”
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