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The National Institute of Genetics is located on the
outskirts of the city of Mishima near the Fuiji-Hakone-
Izu National Park. It was established in 1949, primarily as
the central institute for studies in the various branches
of genetics in Japan. In the 47 years since its establish-
ment, the Institute has made many significant contribu-
tions to the progress of genetics and has become wide-
ly known throughout the international scientific commu-
nity. During this period, genetics has played an increas-
ingly important role in the development of modern life sci-
ence. Accordingly it became necessary to promote col-
laborative studies among scientists of different disci-
plines from various institutions. Therefore, in April 1984
the Institute was reorganized into an inter-university re-
search institute. Upon establishment of the Graduate Uni-
versity for Advanced Studies in April 1988, the Insti-
tute together with six other national research institutes
shares the research and educational activities of the uni-
versity, operating as its Department of Genetics. In ad
dition to a modern research department, the Institute has
facilities for unique genetic stocks, structural biology and
a DNA data bank. Through these activities the Insti-
tute will continue to contribute to the development of ge-
netics and related sciences not only in Japan but through-
out the world.

Director-General

J_ j‘mtgau)«/—

TOMIZAWA, Jun-ichi

Research field: Molecular biology

Career: Head, Dept. of Chemistry, National Institute of Health,
Japan (1961-1968); Professor of Biology, Faculty of Sci-
ence, Osaka University (1966-1971); Chief, Section on Molec-
ular Genetics, Laboratory of Molecular Biology, NIDDK, Na-
tional Institutes of Health, U.S.A. (1971-1989); Director-Gen-
eral, National Institute of Genetics (1989-
Genes to Cells (1995- )

Awards: Genetics Society of Japan Award (1962); Mat-
sunaga Award (1970); Asahi Press Award (1986)
Membership: The Japan Academy (1990)

Honorary membership: The American Society of Biologi-
cal Chemists (1970); The American Academy of Arts and
Sciences (1971); The National Academy of Sciences of the
U.S.A. (1995)

); Editor-in-Chief,



AR R W g l‘ﬂf

e < §

</

e o
e o - 5
ek

/,

Nk i ,.{l : Ve J 1 ‘ I; T 3 ‘, U & ‘ . A - | }ku"

T it

T fh B E A 105,312m
Institute Facilities and Grounds

B SR T 96,069

A iR | Institute Area
Details | 5 & W ih 9,243
Residential Area
Y e EAT GRRg) 12,190m
Building area
(SEMHS) 24,569m

(Total floor space)
(E8E6 B 1 BIRTE)

A THEBARE
Main building
B [X&E
Library
fiff 2% S B A
Laboratory building
g
Lecture Hall
F B HRERR =
Radiation laboratory
W& W Rtz 5 —
Structural biology center
H RISEH
Radioisotope laboratory
J PRI HE B SRR AR
Internal radiation laboratory
K550 B
Bird hatchery
L Ao =
Main machine room
M T S AN
Computer building
N & %
Silkworm room
P 2 XZEE
Mouse breeding building |
Q MR EEEMmE
Lodging for researchers
R MEEEEMRFMELE VS
Genetic stock research center
S N A M AR
Attached silkworm building
A WD BI 2o AR
Microbial research building
¥ 0 2 i) B R
Mouse breeding building I
V  SE R[5 B AR
Administration building for
experimental farm

C
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1949 June 1
Aug. 10
1953 Jan. 1
Aug. 1
1954 July 1
1955 Sept. 15
Qet:- 1
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
Oet. 2t
1989 Oct.
1993 Apr. 1

1994 June 24

1995 Apr. 1

1996 May 11

Established under the jurisdiction of the Ministry of
Education, Science and Culture. Started with an ad-
ministrative department and three research depart-
ments.

Prof. Kan Oguma was elected the 1st Director.
Three research departments were reorganized as
the Departments of Morphological Genetics, Cyto-
logical 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 es-
tablished.

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 Inver-
tebrate Laboratories.

The DNA Synthesis and DNA Data Analysis Labo-
ratories were added in the DNA Research Center.
The DNA Data Bank of Japan began operations.
The Radio-isotope Center was established. The
Gene Library Laboratory was added in the DNA Re-
search Center.

The Graduate University for Advanced Studies was
éstablished. The Genetics Program, School of Life
Science of the University started.

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 laborato-
ries (Biological Macromolecules, Molecular Bio-
mechanism, Multicellular Organization, Biomo-
lecular Structure and Gene Network).
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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.

RESEARCH COLLABORATIONS

This institute offers researchers throughout Japan
opportunities for collaborative research.

EDUCATION FOR GRADUATE STUDENTS

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.

INTERNATIONAL COLLABORATION

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

MANAGEMENT

To manage this institute as an inter-university re-
search center, there is a council that advises the Direc-
tor-General about principles and policies. There is also
an Advisory Committee that provides information and ad-
vice on research and administrative affairs to the Direc-
tor-General.



ORGANIZATION

B i b {f‘? 5 i General Affairs Section
Administration E 5t 22 Finance Section
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5T HERE R N FIEEAEREFY  Molecular Genetics
—  Molecular Z FEARMZREFY  Mutagenesis
Genetics St ; ; S
BIR{b R8PS Nucleic Acid Chemistry
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Advisory (RlIFF ) Genetics
Committee Vice-Director A EZREPY  Applied Genetics™
£33 fiti i# Technical Section
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Research Center
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M Mmoo B FHEERRZRE  Molecular Biomechanism
B Y- - 38 ) A 22 = Multicellular Organization
Structural Biology g
| Center -84 FHEEM = Biomolecular Structure
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Facilities R MG E  DNA Data Analysis
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mation Biology
L F A KEMZEE Molecular Classification
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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.

IWATSUKI, Kunio Professor, Rikkyo University

£ i Director,
OSAKL HltOShl Japan Society for the Promotion of Science

OSAWA, Shozo Adviser, Biohistory Research Hall

KATOH, Nobuo President, Nagoya University

KYOGOKU, Yoshimasa g';s%ffassl_?r:ivlgfstiiwte for Protein Research,
SUGANO, Haruo Director Emeritus, Cancer Institute
SUGIMURA, Takashi President, Toho University

TAKANAMI, Mitsuru  Director, Kazusa DNA Research Institute
TAKEUCHI, Ikuo President, Okazaki National Research Institutes
TANAKA, Ryuso President, Hiroshima City University
TOYOSHIMA, Kumao  Fi¥8eMer for Adut Diseases, Osaka

NOUJIMA, Shoshichi Professor Emeritus, Tokyo University

£ Professor, Institute for Gender Studies,
HARA- HII’OkO Ochanomizu University

HIRASA, Takao President, Osaka Prefectural University
HIROTA, EU' ?ﬁ?ié?gctﬁjate University for Advanced Studies
MATSUBARA, Ken-ichi - Gatisiar Biology. Geara Univeraity
MIURA, Kin-ichiro 82&82%#?5%2?3; Biomolecular Science,
MIYAMOTO, Misako President, Nihon Women's University
MOHRI, Hideo Risfional Inatiiute for Basic Biology
YAMANOUCHI, Kazuya El?pn;;ggslrclﬁirt‘mg:gf‘agi'ological Science

[Advisory Committee]

There is an Advisory Committee which gives ad-
vice to the Director-General on administrative affairs in-

cluding joint research programs.

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

ISONO, Katsumi Professor, Faculty of Science, Kobe University
OKADA, Masukichi Professor Emeritus, University of Tsukuba

Professor, The Institute of Medical Science,
KATSUK|, MOtoya The University of Tokyo

el Professor, Graduate School of Science,
GO' Mitiko Nagoya University

SEKIGUCHI, Mutsuo  Professor, Fukuoka Dental College

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

£ Professor, Institute of Molecular and Cellular
HANAOKA- Fum'O Biology, Osaka University
i Professor, Faculty of Agriculture,
HINATA KOk|Ch| Tohoku University

T ‘i Professor, Graduate School of Science,
HO A, Yoshiki The University of Tokyo

ISHIHAMA, Akira Professor, NIG
OGAWA, Tomoko Professor, NIG
HORIUCHI, Kensuke Professor, NIG
HIROSE, Susumu  Professor, NIG
HARADA-OHTA, Tomoko Professor, NIG
IKEMURA, Toshimichi Professor, NIG
IMAMURA, Takashi Professor, NIG
OKINO-MORISHIMA, Hiroko  Professor, NIG
NAKATSUJI, Norio Professor, NIG
KATSURA, Isao Professor, NIG
GOJOBORI, Takashi Professor, NIG



[BREER=
P ORI U5 B ISV TR 5.

£ 8 28 %
FHRGEAR it
DNAF— #BiAIIZERS
WA DNARRZAZRS
1R H 2 £
THERS WM
A e 2 P
+ I F—%E Bk
MEEAR w ol
SR % ES E
BTHARERSR i

Z B R
ik & K
R o

>
=

bl
=)
HEBRBREFDER

RIMRGFERS

FANES (R+5I8)

OB B SEoORHEdR (B

S T~ = N o2 (R G

AT B BB SR TR R
WM TE—ER EIERSTAERET R
O B mLEsdE ERE)

DNAF—4YHEFHAEES

FANES (A+5IE)

(EA (V8 T 25 2 B 2 P A s

[T ) IEPNCS ¢l & oti))

o 58 J A AR IRFZE ITD N A B HURH
KOH HE e e N ¢ M E 4 G

NFRE ' H ARLE R S o 2 — BIFAE S A 1
/N FOHB AR (L IRIE )

W OHE O SR

i ZDNARBREZEER/R
FNER (A+HIE)

R AWM BRI (ERRBIGRE)
KRV — BAKEEIZ (EREBEEE)

WO 4
T %
7 g N AR R AR

£
=

8 ®
ZR=

B ERE RS

PEASEAL IR H
S5 I 5 R

EaERS

e 1
Bl B
i

g
7K
11
11
i3

i

S
it

i
¥ 51’]

|

Iok]
fof
b

i
i

2
2N
P
£

s
f
1

o
=

7N
i
&
i

;18

5

& % B R

TS - T
O O® B
JiUH CA ) AR -F
LT S
oW & %
I (R i) 7%+
N T
S £t i3
oW % M
Fic Gl Y ¥

bis3

18

KBRS (B2 )

(R SRR e A ARG 2 o & — I S AR =S
BUE KL (CEMRER)

REAK P (E2F)

U T SR KA (M)

Al BRI (ORAERE R R R

HORCK S (ERLFRIFFERT)

(74" T DNARFIE T

[SLAA Y o 2 =R AS A R BG4 — TR R S
BRI KBRS IR (/31 A YA =0 AR



STAFF

Pt = Sl R R
Director-General TOMIZAWA, Jun-ichi,
EETGARE LR

(RIPTE) I

D. Pha.

?"lu!f’(ﬁfi’»[;:j)’luf 1"

Vice-Director OKINO-MORISHIMA, Hiroko, D. Ag.
FoE | e | BER B F L n | omme | mE | &
Director | Professor | Aesociate | Research | o 4o | Official | Technical |  Total
Professor | Associate
| 20(5) 17(5) 36 74(10) 29 18 114 (10)
) () MOBILERIERMORER G Cbb

() Adjunct members

BUDGET

Rk 8 AR RN E) () WFSER

N
Personnel expenses

811,002

Y 1 2,192,952

Equipments and materials

3,003,954
Total

(BN FH)
(X 1,000yen)

SRS (ZER)
P. Xyedoensis Matsum. cv. Mishimazakura
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Department of Molecular Genetics

mEEBMW) A & |
Head ISHIHAMA, Akira
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ORI L R D 2R L, EOWT AT 5 BT, BRI & RO A SR A vz
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lﬂf—’“, Z DI B3 D o1 0O ST R ORFE S T ST E T,

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: Structure and function of the molecular machineries in-
volved in replication, transcription and translation.
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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 o2pp’ is interconvertible among var-
ious holoenzyme forms by binding one of the multiple
molecular species of the o subunit. The promoter selec-
tivity of each holoenzyme is being analyzed using an in
vitro promoter-mixed transcription system. The holoen-
zyme is further specialized into a multiple transcription
apparatus through interaction with various transcrip-
tion factors. Mapping of the transcription factor con-
tact sites on RNA polymerase subunits is being car-
ried out as part of an international collaborative net-
work. Alteration of the promoter recognition proper-
ties after interaction with transcription factors is also ex-
amined in vitro.

2. Transcription apparatus in eukaryotes: RNA poly-
merase |l 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 re-
constitution system of RNA polymerase |l from isolat-
ed individual subunits, the mapping of the protein-protein
contact network among subunits and between sub-
units 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 catalyz-
ed by a single species of RNA polymerase. Influenza vi-
rus RNA polymerase is composed of three viral proteins,
and catalyzes multiple reactions including cleavage of
host cell capped RNA, capped RNA-primed transcrip-
tion initiation, RNA chain elongation and poly(A) addi-
tion for transcription, and de novo initiation of RNA syn-
thesis using viral RNA and complementary RNA tem-
plates and synthesis of template-sized RNA for replica-
tion. Mapping of various catalytic sites and subunit-sub-
unit contact sites on each subunit is being carried out.
In parallel, the search for a host factor(s) involved 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. Se.

The ubiquitin system takes part in biological reg
ulation 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-activat
ing enzyme (E1), is transferred to the ubiguitin-conjugat
ing enzyme (E2), and then in some cases to ubiquitin
ligase (E3). Both E2 and E3 are known to exist as large
An E2, alone or often along with its partner ES,
recognizes specific or preferred substrates and cata
lyzes conjugation of ubiquitin to them. The ubiquitina
ted proteins are led to rapid degradation by proteasome.
Current
zymes and their

families.

understanding of the variety of E2 and E3 en

genes, and their functional differenti

ation is limited. We focus our research on the identifica
tion of ubiquitin pathways specific for degradation of key
sgulation. For this purpose we
ts of E2 and
trol. We also
the biological

proteins for cell cycle re
make
E3 genes which are involved in cell cycle con
to clarify
functions of the components of the ubiquitin system in

genetic use of yeast to isolate mutan

use cultured mammalian cells

higher eukaryotic cells. To understand the dynamic reg
ulation of the protein degradation pathways in the net
work of cell cycle control is the final goal of our re

search.
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MIZUMOTO, Kiyohisa,
(Kitasato University)

MORIKAWA, Kousuke,
(Biomolecular Engineering Research Institute)

D. Sc., Adjunct Professor

D. Pharm., Adjunct Professor

1. Molecular mechanisms of transcription and transla-
tion of the DNA and RNA genomes are being studied
mainly using in vitro reaction systems. At present, the
research is focused on the following two subjects: (i) the
enzyme mechanism of the 5’-terminal capping of
eukaryotic mRNA, and the role of mRNA capping in gene
expression; and (i) transcription and replication mech-
anisms of negative-strand RNA viruses and the roles of
host factors involved in these processes.

2. Replication, transcription and repair of DNA are cen-
tral subjects in biology. These reactions are carried out
by complicated molecular machineries generally com-
posed of proteins and nucleic acids. Three-dimensional
structures of some important proteins and DNA-protein
complexes in these machineries are being analyzed by
X-ray crystallography.
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This department investigates fundamental genetic phenomena such as genetic recombina-
tion, genome replication and cell division, which are required for the conservation of species and
maintenance of life. We try to analyze them both in living cells and in cell-free in vitro sys-
tems, since our aim is to explain phenomena observed at the cellular level in molecular terms.

In the division of cytogenetics, the mechanism and regulation of genetic recombination are
being studied through studies on the function of relevant genes and on the structure of
chromosomes.

The major subject in the division of microbial genetics is the regulatory mechanisms of DNA
replication and cell division in Escherichia coli. Special emphasis is being given to the involve-
ment of molecular chaperones and stress responses in the regulation of cell proliferation. Studies
on the detailed mechanisms of initiation of filamentous phage DNA replication is also under way.

In the adjunct division of cytoplasmic genetics, studies on cytoplasmic genetic elements and
subcellular structures are currently in progress.
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Footprinting analysis of RNA polymerase binding to the
minus-strand replication origin of filamentous phage f1,
and a schematic presentation of the recognized struc-
tures as revealed by mutational analyses.
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OGAWA, Tomoko, D. Pha., Professor

IMAI, Hirotami T., D. Sc., Associate Professor
TANAKA, Shigeo, D. Med.

OHTA, Tsutomu, D. Med.

GOTOH, Hideo, D. Ae.

In meiosis, haploid gametes are produced from dip-
loid parent cells. In most organisms, this reductional seg-
regation of chromosomes accompanies genetic recom-
bination between homologous chromosomes. The re-
combination that occurs in meiotic prophase 1 provides
for proper distribution of chromosomes and for gener
ation of genomic diversity.

During meiosis, chromosomes synapse and recom-
bine using various complexes formed by recombina
tion proteins and show a series of morphological chan
ges. To understand the mechanisms of recombina
tion, we are studying the action of each protein in the
complexes involved in recombination and repair of
damaged DNA in yeast.

By using mouse and lily chromosomes in meiosis, we
studied the relationships between morphological chan
ges of chromosomes and the localization of the recom
bination proteins. We found that the Radb1 and Lim15
proteins, which have general properties for search
ing and pairing of homologous DNA sequences, local
ize at specific positions at specific times. Both proteins
on the meiotic chromosomes of lily showed that these
proteins participate in searching for homologous chro
mosomes at the leptotene stage and lead to chromo
some pairing in the zygotene stage. In mouse meiotic
chromosomes, the Radb1 protein becomes a compo
nent of the synaptonemal complex core in pachytene
chromosomes and is involved in chiasma formation in the
diplotene stage. On the other hand, the Lim15 protein is
present only at both ends of cores in pachytene through
diplotene chromosomes and even in diakinesis. The
Lim15 protein is not involved in chiasma formation and
instead, is involved in recombination in the telomeric re
gion and in segregation of paired chromosomes in
prophase 1. Thus, it is evident that Rad51 and Lim15 play
different roles in the late stages of meiotic recombina
tion.

o

Localization of recom
bination proteins, Rad
51 and Lim15, on the
cores of mouse chro
mosomes. (:'H'(Jlll()
somes at the diplotene
stage were treated
with DNase Il to elim
inate chromatin loops.
Then the localization
of the Rad51 protein
(left) or that of the Lim15 protein (right) was examined by im
muno 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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BhEiE B o % B O — YASUDA, Seiichi, D. Sc., Associate Professor
B OF OB O R 5h & HARA, Hiroshi, D. Sc.
B OF B I R & B & HIGASHITANI, Atsushi, D. Sc.
Hf S92 & &, YeKDNAOBIRL & i o240k The major subject of research in this division is the

11 LTREY, -mw,g BRI ) DD molecular mechanisms of DNA replication and cell divi-
CRmEhET. AWRHMTIE, BEETICRLML  Sion in Escherichia coll

< BT A },, % }\le?l"'M B2 LT, DNA#BM Replication of filamentous phage DNA. We are study-

B OV 53 “'\1(/).' A 2 T LV ng the recognition mechanisms of the minus»strand or-

BUFO L 5 72 BF9E 53R G- lgflr.w py host RNA polymerase. We are alsq studying spe

A ‘ S cific interactions among the plus-strand origin, phage-en-

1) DNA Fi"“"w)"' 7Rt &, KB OS2 7Y A7 coded initiator protein, and host-encoded integration host

7= (MRS 50 A v A) ZETRE LTI factor, which lead to the assembly of the initiation com:-
JELTWET, HIRIDNA LORE oTc—mihbinE v, plex, a higher-order, multi-protein-DNA structure.

Z O, MR D HEEAEA, DNA _LEOERIBHLE Initiation of E. coli chromosome replication. Replica-
BEORRMCIE L FEA L, mkibsEsmEShET, DNA- tion of E. coli chromosome starts at a specific site (oriC),
T 1R ) 00 s S0 2 AR AR T O RAT > 6, LSV DN where the DnaA protein specifically binds to initiate a se
PG S AU S D AR LTV E T, ries of events that leads to DNA replication. To under

stand the control mechanisms of replication, we are
studying protein factors, including molecular chaperones
such as DnaK, that interact with this key protein.

Cell division and SOS response. DNA damage in bac-
BRAGIC B G-9% A I = X KIZDOWTHIEHR T, teria results in the induction of at least 15 SOS genes,
3) KIS 0O 53 24 00 BV BRBE DT AT &3 D> B R = many of which are involved in DNA repair. Using mutants
) UREEEREE SICAFE L, o, FEE & OMho of a single-stranded DNA phage, we have shown in vivo
A=k e (/)1.[1 HAEHIC W THFZE L TWET, & i that single-stranded DNA is the primary signal for SOS
SRR VD (SulA) R & BfEic > b ifge4  induction. One of the SOS genes, sulA, codes for an in-
i s T U 'L ¥ hibitor of cell division, and prevents premature segrega-
tion of the damaged DNA into daughter cells. We are in-
vestigating the nature of the interaction between SulA
and FtsZ, a protein which plays a central role in cell di-
vision.

Penicillin-binding protein 3. The target of the lethal ac-
tion of penicillin on E. coli is a membrane protein called
penicillin-binding protein 3 (PBP-3). The protein func-
tions in the formation of a septum of peptidoglycan sac
culus and hence is essential for cell division. Analysis of
the structure-function relationship in PBP-3 is in prog-
ress to elucidate the mechanism regulating septum for-
mation.

2) KI5 I'l'IL/)fh {h, M'FU -Mﬁ b, “oriC” & W tx’fl//‘-f)-’k'j:’;jjn/)
DNAGESE 2 S PHE S v E 4, 2 OB Ol A 2t 9t
LTWET, 451, DnaKig LDy v 2u 8K HE AR

Y] h’ll’*l/wt‘)d‘)(l)l-’ﬂ';./v'ﬂlﬂ.,jﬂj Ao Lk, Hmpass
ek Lk L, T 5 ey, 2LV THB
W52 RO E LET,

GFP (green fluorescent protein) (Z@té L =#ifa o E
B FtsZ @ P A 2E L T LN 5 KIS

Fluorescent micrograph of E. coli cells overproducing a
cell division protein FtsZ fused to GPF (green fluores
cent protein).
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Division of Cytoplasmic Genetics

YAMAMURA, Ken-ichi,
(Kumamoto University)

HIRAOKA, Yasushi,
(Communications Research Laboratory)

D. Med., Adjunct Professor

D. Sc., Adjunct Associate Professor

1. In order to search for genes involved in murine devel-
opment, we are using the gene trap method. For this pur-
pose we made a new trap vector containing the loxP se-
guence to remove extra copies of vectors after integra-
tion. ES cells were electroporated using a gene trap vec-
tor containing promoter-less lacZ gene. ES cells are cul-
tured in suspension to induce the formation of an
embryoid body structure. Those Es cells expressing the
lacZ gene in the embryoid body are selected and used
for chimeric mouse production. Chimeric mice are
mated to obtain F1 mice and FI mice are mated to pro-
duce knock-out mice. ES cells are also being used for
isolation of mouse endogenous genes.

2. We have been studying the spatial organization and
dynamics of chromosomes and nuclear structures using
a computer-controlled fluorescence microscope sys-
tem. Cellular events are accomplished by the coor-
dinated interactions of molecular components within the
three-dimensional context of a cell.

Simultaneous observation of multiple components
in three dimensions is essential for understanding such
interactions. Toward this end, we have developed a
computerized fluorescence microscope workstation
for three-dimensional imaging of multiple cellular com-
ponents in living cells. Using these techniques with fis-
sion yeast and mammalian cells, we are studying the dy-
namics of chromosomes and nuclear structures dur-
ing mitosis and meiosis.
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1. The major subject of research in the Division of Developmental Genetics is the developmen
tal mechanisms in fresh water hydra.

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

BETRAESET Li=h4 20K (K
& #2mm)

An embryo of the silkworm af
ter completion of organogenesis
(length: 2mm ca.)

T.
DA STRMECS TS B
DNAM &t AALEF D5, HEs
e onor [ZHRUNFEIRAY
HFHDdD
Expression of the gene for the
DNA supercoiling factor in em
bryos of Drosophila

KEIZAE L, A EEEFOAEKET
2 E e K2 (Hydra magnipapillata )
A mature and young polyp of Hy
dra magnipapillata anchored to an
aguatic plant.
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FUJISAWA, Toshitaka, Ph. D., Associate Professor
SHIMIZU, Hiroshi, D. Eng.
HATTA, Masayuki, D. Sc.

In order to isolate peptide signal molecules in
volved in regulating the developmental processes in hy
dra, a novel screening project was initiated. Peptides
were extracted from Hydra magnipapillata, and system
atically purified by HPLC without involving any function
al assays. A fraction of each purified peptide was ex
amined by Differential Display-PCR for ability to affect
gene expression in hydra. Another fraction was used to
determine the tentative structure using an automated
amino acid sequencer and/or a mass spectrometer.
Based on the results, peptides of potential interest were
selected for chemical synthesis, followed by confirma
tion of the identity of synthetic and native peptides using
HPLC. Using this approach, 286 peptides were purified
from hydra extracts. Tentative amino acid sequences
have been obtained for 94 of them, and 22 synthetic pep
tides identical to native ones were produced to exam
ine their biological functions.

The synthetic peptides exhibited a variety of biologi
cal functions. Hym-54 (GPMTGLWamide), a member of
7 structurally related peptides (LWamide family), dem
onstrated two functions: induction of metamorphosis
from a planula larva to a polyp in Hydractinia serrata, and
muscle contraction in hydra polyps and sea anemone
(Anthopleura fuscoviridis). Hym-33H (AALPW), one of
4 structurally related peptides (PW family), inhibited nerve
cell differentiation from the interstitial cells in hydra.
Hym-346 (22 amino acids peptide) showed an ability to
induce foot formation in hydra.

These results suggest that hydra contains a large
number (>400) of peptide signal molecules involved in
regulating development and other processes. All these
peptides can be isolated by the present new ap
proach.

Foot Regeneration Examined by
Staining with Mab-03

Control Treated with Hyd-46
(108 m)

E RS OREHEAERET HHYM-346D
DR, BEMERME/ v o— ki k
Y, RBEMFZERNRZ S
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HIROSE, Susumu, D. Sc, Professor

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

YAMADA, Masa-aki, D. Ae.

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 blastoderm
embryos concomitant with the ftz gene expression. Late
FTZ-F1is only expressed slightly before each ecdysis and
pupation, and has been implicated in the regulation of
genes associated with ecdysis and metamorphosis.
FTZ-F1 activated transcription of the ftz gene in vitro,
by binding to the FTZ-F1 site in the upstream of the gene.
Transactivation by FTZ-F1 requires two polypeptides
termed MBF1 and MBF2. They form a bridge be-
tween FTZ-F1 and general transcription factors, and me-
diate transactivation.

It has long been accepted that growth and senility
events are complex inheritance characteristics under the
control of a number of genetic factors. Recent studies
on the holometabola lepidopteran insect, Bombyx mori
(L.), revealed that several major genes underlying the ge-
netic characteristics have been detected and their func-
tions have been characterized in detail. In addition, it has
clearly been observed that the phenotypic expression of
genetic factors is affected by certain neuro-endocri-
nological regulations. Also, some types of life history
characteristics, yearly generation times and larval ec-
dysis times, are modulated to some extent by certain en-
vironmental variables through the neuro-endocrinological
system.
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{ % B E & ¥ H I HANDA, Hiroshi, D. Med., Adjunct Professor

| RRITERPADE THBHIS (Tokyo Institute of Technology)

| Bh¥uR(ft) B 18 A ose o il OKUMURA, Katsuzumi, D. Ag., Adjunct Associate Professor

| =B REAEYE R EBEN IR (Mie University)
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| B AW OREGHRIENC 1L, RNARY A T —B 0505 Transcriptional regulation of eukaryotic protein-cod
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| A R FOMEERICIEA T 4 T — R —0a 7 Il and general transcription factors. Recently, evidence
) F e B LIRS f'f' IPRIIY /M% Fisp o L 3] has accumulated which shows transcriptional activa

tion by many sequence-specific regulators that is medi
ated through transcription factors termed mediators or
coactivators which do not directly bind to DNA. To elu
cidate the molecular mechanism of transcriptional reg
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ing of human genes which reside close to each othe
in interphase nuclei using FISH analysis.
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Department of Population Genetics

MRERMBH) th A B &
Head IKEMURA, Toshimichi
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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 experimental and theoretical studies to under-
stand genetic variation within species and evolutionary mechanisms as stochastic processes. In
particular, we focus on the examination of various theoretical models through comparison of
nucleotide sequences and on statistical analysis of DNA polymorphisms.

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 resear
ches concerning 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 are paricular-
ly expanding the mathematical models on the neutral theory and comparing nucleotide se-
quence data to examine the theory. We are also investigating the trend of related fields neces
sary for the study of organismal evolution, and are trying to develop a new interdisciplinary field
in which the study of evolution is one of the main disciplines.
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WEBY DT ) LEMET HCGCER (G+C%) DEXKEYA VHEDH, = OEXME IR
AR/ Bl S BRT B 0%, /N2 R OBEERASS 282089 5 B TG FH1T 247> =MHC (HLA)
fAOCGCERAME TH Y, PABLIFEFDEFAESIZHR U L 7=XY pseudoautosomal bound
aryBkic 3 &~

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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HARADA-OHTA, Tomoko, Ph.D., D. Sc., Professor
TAKANO, Toshiyuki, D. Sc.
INA, Yasuo, D. Sc.

The mechanisms responsible for the maintenance of
genetic variability and for genetic change in natural
populations are being investigated in this division. In con-
junction with the theoretical formulation of various
problems arising in connection with molecular biology,
extensive analyses are performed on DNA sequence
data. By incorporating knowledge of gene structure and
organization, various models of gene evolution are be-
ing studied. Based on the results, several predictions can
be made. For example, under the nearly-neutral the-
ory, evolutionary rate is negatively correlated with the
species population size for those genes whose func-
tion has been fixed for a long time, whereas the corre-
lation disappears when the function is modified. This pre-
diction was shown to hold for mammalian genes. Math-
ematical theories are also being developed which might
be useful in understanding the mechanisms involved in
the maintenance of genetic variation at the DNA level,
by using the diffusion model, gene genealogy methods
and computer simulation. As to the experimental ap-
proach, differences among closely related species of
Drosophila are under study using D. melanogaster as
one parental species. The goal of this work is to iso-
late genes responsible for developmental defects ob-
served in interspecific hybrids, with a special interest in
the synthetic lethal interaction between genomes of dif-
ferent species, and also in morphological differences be-
tween the species.

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
40212

Figures beside each branch are the estimated numbers of substitutions per site.
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Division of Evolutionary Genetics

IKEMURA, Toshimichi,
SAITOU, Naruya, Ph.D., Associate Professor
MATSUMOTO, Ken-ichi, D. Ag.

TENZEN, Toyoaki, D. Ag.

D. Sc., Professor

Temporal change of genes (DNA) is fundamental for
organismal evolution. So far various aspects of ev-
olution 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
seqguence level, at the chromosome level, and at the or-
ganismal function level. The integrated understanding of
organismal evolution is possible only through these inter-
related 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.23). The mosaic G+C content bound-
ary was found to be clearly related with the timing of DNA
replication.

2. We found a tenasin-like extra-cellular matrix protein
and a Notch like protein within the human MHC class Tl
region, and are conducting functional analyses of those
proteins (see the figure below).

3. Phylogenetic trees of genes are basic descriptors of
evolution because they show the history of self replica-
tion 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 ev-
olution. 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.
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Distribution of extracellular matrix pro-
tein tenascin family in mouse intestine
examined by immunofluorescence (left
side, tanascin-X; right side, tenascin-C)
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TAKAHATA, Naoyuki, D. Sc., Adjunct Professor
(The Graduate University for Advanced Studies)

FUKADA, Yoshitaka, D. Sc., Adjunct Professor
(The University of Tokyo)

In order to investigate evolutionary mechanisms at the
molecular level, we carry out theoretical population ge-
netics studies and comparative studies of DNA sequen-
ces. We examine the consistency of the neutral the-
ory of molecular evolution with molecular data and
develop a method for estimating the fraction of selec-
tively neutral changes at the molecular level. Of partic-
ular interest is about the origin and evolution of self in-
compatibility genes in flowering plants and major his-
tocompatibility complex genes in vertebrates. We are
also interested in reconstructing the evolutionary histo-
ry of living organisms from molecular data. The cur-
rent study is focused on the history of primates as well
as the origin of demographic history of modern humans.

AN B AR O 5 FHEAL O ST IZBI Y D BB A i 3L & PR U 7= 8,
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These books deals mainly with the important works by the late Prof. M. Kimura
on the neutral theory of molecular evolution. The book at the top is edited by N.
Takahata and the others are coeidted by Takahata with J. F. Crow, M. Kimura

and A. G. Clark.
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Department of Integrated Genetics
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Head IMAMURA, Takashi
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1. Division of Human Genetics. This division is involved in research projects that use molec
ular, cellular, organismal and population genetic approaches, aiming at understanding the biol
ogy of human beings. Studies are concerned with the molecular basis of various metabolic ab
normalities, the control mechanisms of growth and differentiation of blood-forming cells and on
cogenesis.

Molecular evolutionary study is used to characterize genetic aspects of the Japanese pop
ulation at the DNA level.
2. Division of Agricultural Genetics. This division is concerned with theoretical and exper
imental studies on the genetics and breeding of economic plants. Mechanisms of the ev
olution and adaptation of rice species under a variety of ecological environments are the main
focus of research.
3. Division of Applied Genetics. This division is concerned with application of genetic studies to
medical research fields as well as to agricultural studies through mutual interactions and col-
laborations.
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labeled DNA of a cosmid SCPO103A isolated in this lab Electrophoretic pattern of isoen
oratory. zymes on a starch gel. Differ

ence in migration shows the ge
netic polymophism in a wild rice
population.
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ces (D) are expressed by the number of nucleotide
substitutions per site per lineage.
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Division of Human Genetics

IMAMURA, Takashi, D. Med., Professor
FUJIYAMA, Asao, D. Sc., Associate Professor
HORAI, Satoshi, D. Med., Associate Professor
IZUHARA, Kenji, D. Med.

This division is involved in a variety of research
projects focusing on the molecular, cellular and organis-
mal biology of human beings.

Hemoglobin genes which cause the thalassemia
syndrome are being characterized to understand how
genetic change affects protein synthesis. Mutations oc-
curring in the maternally imprinted gene that causes the
Prader-Willi syndrome are being sought by sequencing
mRNA-cDNA clones mapped on the PWS region of chro-
mosome 15. Mutations in the hypothalamic receptor
genes are being investigated in order to define the ge-
netic factors for obesity, hyperlipidemia, glucose intoler-
ance and hyperinsulinemia which causes non-insulin de-
pendent diabetes mellitus. Cosmid DNA probe libraries
are being constructed to locate DNA markers on the hu-
man chromosome map through non-radioactive flu-
orescence in situ hybridization analysis of genetic dis-
orders at the DNA level.

The protooncogene encoding a ras protein with an
altered structure was discovered to possess transform-
ing capacity of NIH 3T3 cells in a lung cancer cell line.
The ras oncogene has a structural and functional
homologue in yeast Saccharomyces cerevisiae, and
methods for yeast genetics were applied to analyze the
role of covalent modifications of the ras protein impli-
cated in a variety of human neoplasias. An adjunct pro-
ject now under way is designed to analyze the cellular
signal transduction pathway of cytokines such as inter-
leukin-4 and -13, in relation to regulation of tumor cell
growth as well as to those of lymphoid cells involved in
the immune process.

Studies being conducted on the origin and ev-
olution of Homo sapiens are using sequence determi-
nation of mitochondrial DNA fragments. A cumulative
phylogenetic tree is being constructed from genetic dis-
tances among mitochondrial DNA types of various sour-
ces, indicating that at least two distinct clones exist in
the Japanese population, and that the ancestral hu-
man population was already polymorphic in the mito-
chondrial genome before divergence of the three ma-
jor races.
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OKINO-MORISHIMA, Hiroko, D. Ag., Professor
CAl, Hong-Wei, D. Ag.

The evolutionary genetics of rice has been the cen-
tral subject in our division in recent years. Genetic im-
provement of economic organisms is in other words
microevolution under man’s control. In this context, ev-
olutionary study is a science not only for tracing the past
but also for predicting the fate of organisms which man -
is manipulating.

The main subjects undertaken by the present staff
are.

1. Analysis of guantitative 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 are try-
ing to map QTL responsible for differentiation and adap-
tation 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 in-
ter-and intra-specific differentiation is 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) con-
servation, in situ (in original habitat) conservation is ur-
gently needed. We are continuing field observation and
monitoring of genetic variation of wild rice populations
in Thailand, we are investigating their life history, pop-
ulation dynamics, and extinction processes which are
essential when considering conservation strategies.

BATER DA & (FE, MhiltE) &HbEA * (f,
B )
Flowers of outbreeding wild (left) and inbreed-
ing cultivated (right) rice
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SHIMAMOTO, Yoshiya,
(Hokkaido University)

SASAKI, Hiroyuki,
(Kyushu University)

D. Ag., Adjunct Professor

D. Med., Adjunct Associate Professor

1. This division is involved in studies aimiing at under-
standing the molecular mechanisms that leave a gene
with an imprint from the mother or father. Mammals in-
herit two complete sets of chromosomes from their
parents and thus two copies of every autosomal gene.
Normally both copies are expressed, but, in a minority
of cases, a mechanism known as genomic imprinting
causes the expression of a gene to vary according to its
maternal or paternal origin. Of particular interest is the
fact that genomic imprinting is implicated in an increas-
ing number of diseases, not all of them rare or exotic.
Examples range from uniparental disomy in Prader-Willi
syndrome to preferential allele loss in recessive Wilms'
tumours, and to preferential transmission of paternal or
maternal predisposing alleles in diabetes and asthma. Re-
ciprocal chromosome translocations in haematological
malignancies have been added to this list as a major cat-
egory.

Analyses of endogenous imprinted genes isolated in

the last 5 years support previous links between imprint-
ing and DNA methylation. The strongest links have been
demonstrated using transgenic mice. Genetic analyses
in mice predict that only a small number of genes are
imprinted. Although these genes likely act during embry-
onic development, the cellular transcription machinery
must be able to discriminate between the maternal and
paternal gene copy. An increasing effort is being put into
understanding the molecular mechanism of recogni-
tion of a sequence element, known as an imprinting box,
at the gene locus, and modification of this sequence by
imprinting factors.
2. Another subject under study in this division is a bas-
ic research on plant genetic resources. The geograph-
ical distribution and population structure of genetic var-
iation involved in natural populations are important sub-
jects not only for population genetics and evolutionary
genetics but also for field collection and management
of genetic resources. The study-target of the present
staff is wild soybean. The above problems are being
investigated on three levels, i. e. phenotypic charac-
ters, isozymes and mitochondrial DNA. Further, cooper-
ative work on ecological genetics of wild rice with the
staff of Agricultural Genetics Division is continuing.
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The Genetic Stock Research Center was established in 1974 and it consists of six laborato-
ries. The functions of this center include research and maintenance of a variety of genetic stock-
s of animals, plants and microorganisms, which are useful in basic genetic research, and char-
acterization of these stocks.

It maintains valuable strains of mouse, Drosophila, silkworm, rice, Escherichia coli, Bacillus
subtilis, etc., and supplies them to researchers in and outside Japan. During 1994 and '95, over
5.000 strains of organisms were supplied to laboratories throughout the world. The Genetic Stock
Research Center also stores data bases containing up-to-date information about various exper-
imental organisms that are stored in universities and research institutes in Japan.

Genetic Stock Research Center
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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 par-
ticular, it has made it possible to identify and clone mouse
mutant genes using a positional cloning strategy. In the
Mammalian Genetics Laboratory, we study genetic con-
trol of pattern formation in mouse development. We are
focusing on the formation of the anteroposterior axis in
limb buds and central axis formation, using several
mouse mutants. We have started fine linkage analysis of
the mutant genes toward positional cloning. In addi-
tion, the molecular mechanism of recombination dur-
ing mouse meiosis is being studied in this laboratory.
Meiotic recombination in mouse is not random but
clustered at short chromosomal segments known as
hotspots in the proximal region of the major histocom-
patibility complex (MHC). The molecular basis of recom-
bination at the hotspots and generality of the hotspots
are being extensively studied.

In this laboratory, more than 150 strains of labo-
ratory mice such as standard inbred, H-2 congenic and
mutants have been maintained since the establish-
ment of this laboratory in 1975. A series of B10. MOL-
H-2 congenic strains developed by using Japanese wild
mice are maintained as well. Many inbred strains estab-
lished in this laboratory from wild mice were recently
added to this mouse stock. The microbiological and
genetical quality of these strains is periodically monitored.
Technical improvements in freezing mouse embryos
have been achieved and an embryo freezing project has
been started. Mouse strains are supplied to resear-
chers in this country and abroad on request.
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HAYASHI, Shigeo, D. Sci, Associate Professor

GOTOH, Satoshi, D. Sc.

Cell diversification and cell to cell communication are
the two major driving force of animal development. We
are using the fruitfly Drosophila as a model system to in-
vestigate the molecular mechanism of development. Our
approach is to combine techniques of molecular genet-
ics with observations of cell behavior. Our current inter
est is focused on genes involved in the formation of adult
limbs such as the wing and the leg. We found that the
transcription factor Escargot (Esg) and the related fac
tor Snail play pivotal roles in wing formation by stably
maintaining the commitment toward wing cell fate. Reg
ulation of these factors during limb formation through
secreted signaling molecules is being studied. Once im
aginal discs are formed, they proliferate to increase cell
number and undergo autonomous pattern formation
events. This is guaranteed by the activity of Esg which
prevents imaginal disc cells from transforming into lar
val epidermal cells. Another line of interest is the mech
anism involved in the formation of a complex organ. Our
model system is the tracheal system; a network of tu
bular epithelium that serves as the respiratory organ of
insects. Its formation involves patterned branching of an
epithelial precursor, cell migration and specific adhe
sion to target sites. Esg plays an essential role in this pro
cess by regulating cell motility and adhesion. The cell-cell
adhesion molecule DE-Cadherin was identified as the ma
jor target of Esg in the tracheal system.

In addition, more than a thousand mutant and wild
type Drosophila strains are maintained and distributed to
researchers.
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ITO, Yukihiro, D. Ag.

We are interested in the genetic control of em-
bryogenesis in rice, which has several suitable fea-
tures for molecular genetic studies. To isolate genes ex-
pressed in the early stages of embryogenesis, we have
constructed three kinds of cDNA libraries of 3 DPA rice
embryos; a general cDNA library, a PCR cDNA library
in which cDNA from a minute amount of starting mate-
rial was amplified by PCR, and a solid-phase cDNA Ii-
brary in which cDNA was bound to magnetic beads.
Screening of these cDNA libraries by hybridization with
homeobox genes of rice, maize and Arabidopsis and
PCR with degenerated primers for homeobox genes
identified several homeobox genes. We are currently ex-
amining the expression patterns of these genes. This
study, in combination with the isolation and character-
ization of mutants defective in embryogenesis and mo-
lecular cloning of such genes, should reveal genetic
mechanisms which control embryogenesis in rice.

This laboratory is responsible for the germ plasm
preservation of rice. As a result of extensive collec-
tions in tropical countries and generous donations from
numerous sources since 1957, the size of the rice col-
lection is 1,193 accessions (7,178 lines) of wild rela-
tives in addition to two cultivated species, genetic testers
and mutants. The collection has been used for studies
of genetics and evolution by many scientists in differ-
ent countries.

1 DEFAE
Embryogenesis of rice
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NISHIMURA, Akiko, D. Ag., Associate Professor
KANAMARU, Kengo, D. Ag.

1. Cell division in E. coli takes place through strictly pe-
riodic processes under various growth speed condi-
tions, although the synthetic patterns of DNA, cytoplasm,
and the membrane in a cell cycle are completely differ-
ent 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 mech-
anism of cell division (Nishimura and Hirota, Mol. Gen.
Genet. 1989). Recently we have identified molecular fac-
tors involved in the coordination between DNA replica-
tion and cell division in normally growing cells, by analyz-
ing novel mutants cfcA and cfcB, in which cell divi-
sion 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 transcription of the ftsZ gene.

2. E. coli is expected to have more than 150 cell divi-
sion genes. We are mapping a whole set of cell divi-
sion genes in E. coli using three different types of E. coli
culture banks stocked in this laboratory, and have started
analyzing them systematically through collaborations with
several groups.

3. This laboratory is also pursuing the following pro-
ject: About 15,000 mutant strains of bacteria useful in ge-
netic analysis are preserved and are provided on re-

quest.
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(Genetic Resources Database)

YAMAZAKI, Yukiko, D. Sc., Associate Professor
FUJITA, Masaya, D. Eng.

The first trial phase of the Genetic Resources Data-
bank Project has been initiated in this laboratory this year.
The goal of this project is the collection, design, con-
struction, and online distribution of an Integrated Data-
base, which contains genetic resources information and
the relevant objects of different organisms, under a sin-
gle logical data model. Starting from local stock informa-
tion such as mouse and drosophila stocks, we have im-
plemented several databases available via the World Wide
Web (WWW).

We have also collaborated with the Wheat Network-
ing Group on the construction of an integrated wheat
database called “KOMUGI-Wheat Network of Japan”.
We developed a data submission tool to collect data from
each stock center and designed the database schema.
The database is composed of nearly 50 entities includ-
ing the biological and molecular biological features of
each strain as well as bibliographical information. The
working group plans to continue work on the database
in several directions such as incorporation of the wheat
DNA repository database and of image data and cross
references to related databases. The development of a
data management system by which each researcher can
constantly update their data by connecting to the re-
mote computer running the databases is also an ongo-
ing project.
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Expression of int-3 in the mouse embryo
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NAKATSUJI, Norio, D. Sc., Professor
SHIRAYOSHI, Yasuaki, 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
by using various experimental approaches. Particular at-
tention is paid to the development of germ cells and cen-
tral nervous system (CNS). We are currently using an in '
vitro culture system of mouse fetal germ cells to an-
alyze control mechanisms of cell proliferation, growth ar-
rest and differentiation into male and female germ cells.
We are also trying to identify important genes in the de-
termination and differentiation of the CNS and haema-
topoietic tissues. Also, we are studying migration pat-
terns of neuroblasts during brain histogenesis, and try-
ing to establish neuronal stem cell lines for analysis of
cell lineages and differentiation in mouse CNS develop-
ment.

SN TN L 7= bA R A T A
Primordial germ cells after proliferation in culture
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The Structural Biology Center was established in April 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 pervasion of genetic engineering techniques has resulted in the
accumulation of a huge amount of genetic information, which, in turn, has given us a new task,
i. e., interpretation of the DNA sequences. Since the meaning of DNA sequences resides most-
ly in their ability to direct the formation and activity of living organisms, this task can be res-
tated as the analysis of the relation between genetic information and biological organisms and
the elucidation of the mechanisms therein. This can be accomplished through experiments in
which we change DNA seguences in genomes and investigate the effects in living organisms.
Such experiments require methods and techniques in structural biology, and coupled with re-
cent developments in genetic research, the establishment of this Center became necessary.

The Center consists of five laboratories, named Biological Macromolecules, Molecular
Biomechanism, Multicellular Organization, Biomolecular Structure, and Gene Network. They aim
to maintain high standards in research. Various methods and techniques in structural biology,
ranging from X-ray crystallography to light microscopy, will be further developed in these
laboratories. They are also introducing new methods and techniques to other laboratories through
collaboration.

i } DNA—’RNA—’protem ‘
information
structure
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Structural Biology Center Biological Macromolecules Lab.  Biomolecular Structure Lab.  Gene Network Lab.
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Molecular Biomechanism Lab. Multicellular Organization Lab.
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Head KATSURA, Isao

This laboratory was established in April 1996 to de-
termine the three-dimensional (3D) structure of geneti-
cally important proteins and nucleic acids through X-ray
crystallography and NMR and to elucidate the mecha-
nisms of action of those molecules.

To learn about the mechanisms of formation and ac-
tion of living organisms from genetic information, we usu-
ally perform experiments in which we change DNA se-
quences and study the effect in living organisms. How-
ever, to understand the mechanisms we must know, in
addition to the initial cause and the final result, the inter-
mediate steps, especially the mechanisms of action of
proteins, which are constructed according to genetic in-
formation and play major roles in building organisms. For
this purpose it is necessary to determine the 3D struc-
ture of proteins, since proteins recognize other mole-
cules through their 3D structure as keys recognize locks
and since they regulate their activity, depending on the
environment, by changing the 3D structure. This is the
reason why this laboratory was made in the National In-
stitute of Genetics. It is expected to perform pioneer-
ing research in this field by elucidating important molec-
ular mechanisms in genetics.
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SHIMAMOTO, Nobuo,
NAGAI, Hiroki, D. Sc.

D. Sc., Professor

Dynamic and temporal analysis is essential but unde-
veloped in the study of molecular mechanisms of gene

WEH A, ZOMSIE, BETFTHEDNAL Z L 0B regulation. We have been focusing on the regulation of
E ORI EERDOIEZ L 0, WAKROR, i, { b tralnscnppon 'nltlat'O; nk ZOH‘ and a.DD'yllng nan%b'Obg"
SSIC k> TSR E. BETo, At -5  ca techniaues together with conventional methods used

BRI O 2 R 2 2 2 1E, 20X 9 REAED

in molecular biology. The new methods we have devel-
oped include single-molecule dynamics, and immobiliz-

BT EMOMTT BT Ll RO TY, % ing template technigues. We are going to introduce atom-
WAL T, R ORIURIICIENEZ ST, BEBIE o force and near-field microscopes, laser tweezers, and
RO TEES 572012, DNARY 37D —%r  surface plasmon resonance for clarifying the mecha
FOBZABZE LY, BERLEVTDH LOFELH nisms of transcription.
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Traces of two E. coli RNA polymerase molecules fluo
rescently labeled (Left panel) and their schematic expla
nation (Right panel). The lefthand side molecule was
drifting with bulk flow (the open arrow). Brownian mo
tion was superimposed. The right-hand side molecule
was sliding along DNA, when it encountered a DNA mol
ecule, which had been fixed and extended in parallel. At
the end of DNA it jumped vertically, suggesting a slid
ing movement along a DNA molecule vertically fixed.
The existence of sliding motion of DNA binding proteins
has been thus proved. (Kabata et al. Science 262,
1561-1563, 1993)

By direct visualization of single molecules of E. coli
RNA polymerase and the P. putida CamR repressor, we
have shown the presence of a sliding motion of the DNA
binding proteins along DNA, and shown that inducer
breaks only the specific complexes of the repressor.
Theoretical analysis clarified the general role of sliding
in enhancing the specificity of a DNA binding protein.

We carried out kinetic analysis of initiation and ear
ly elongation in transcription by using a template DNA im
mobilized onto plastic beads. Thus we separated open
complexes from excess RNA polymerase, or transcripts
retained by ternary complexes from released transcripts,
that is, abortive transcripts. We found a new transcrip
tion complex named moribund complex, that produces
only abortive transcription. A kinetic study using the im-
mobilized template packed in a minute column proved
the early presence of moribund complexes. These re-
sults suggest a model for the regulatory mechanism of
transcription initiation much simpler than the convention-
al complex sequential model.
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DIC micrograph of a larva of C. elegans just after hatch-
ing (0.3mm in length), showing cell nuclei.

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

How the shape and behavior of multicellular organ-
isms are determined by genetic information is one of the
most fundamental problems in biology. We are study-
ing some aspects of this problem by isolating and charac-
terizing various mutants of the nematode Caenorhab-
ditis elegans. Characterization of mutants includes clon-
ing and expression of the genes, epistasis experi-
ments to learn the order of gene action, isolation of sup-
pressor mutations, investigation of their phenotype using
light microscopes, etc.

At present we are investigating the following sub-
jects. (1) Analysis of the fir (fluoride-resistance abnor-
mal) genes, which control growth rate, sensory signal
processing and ultradian rhythms. (2) Regulation of
neuroblast-migration and hatching by a metallopro-
teinase gene belonging to the tolloid/BMP-1 family.
(3) The relationship between the topology of neural cir-
cuitry and synthetic phenotypes of neural mutations.
(4) Use of GFP (green fluorescent protein of a jelly-
fish) markers for isolation and characterization of mutants
in morphology and differentiation of neurons. (5) Studies
on some neurotransmitter receptors, including determi-
nation of the neurons that express them and elucida-
tion of function through gene disruption.

Taking advantage of C. elegans, in which all the

cell-lineages and the structure of the neural circuitry are
known, we hope to elucidate the molecular and cellu-
lar mechanisms of development and behavior so clear
ly and strictly that the results can be used as a firm ba-
sis for understanding other species including humans.

FEE QMRS REREEHT, EFLHRAOEMMEN, 4CORTRLE L MEEEYE (EL: FVPy, AL
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Micrographs of live worms in which specific neurons emit green fluorescence. Since promoters of different receptor genes
are used (top-left:glycine, top-right: GABA, bottom-left: glutamate, bottom-right: acetylcholine), different neurons be
come fluorescent. Some chemosensory neurons in the bottom-left worm are stained with a red fluorescent dye.
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Diffraction pattern from a crystal of «3p3
sub-assembly of F1-ATPase
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SHIRAKIHARA, Yasuo,

D. Sc., Associate Professor

We are working on protein structure determination
using X-ray diffraction techniques:

Currently three proteins are being investigated: the
o3B3 sub-complex of F1-ATPase, PhoB and CamR.
The o3p3 sub-complex of F1-ATPase belongs to the
“supramolecules”, and PhoB and CamR are transcrip
tion regulators.

F1-ATPase is a catalytic sector of the membrane
bound ATP synthase which plays a central role in ener
gy conversion. The «3p 3 sub-assembly of F1, and F1
itself, have been challenging targets for crystallograph
ic study because of their large sizes (320k Da, 380k Da
respectively). We have solved and have been refining
the structure of the nucleotide-free form of «3p3
sub-assembly from Bacillus PS3 F1 at 3.2A resolu
tion. We intend to extend the structural study to the
nucleotide-bound form of «3B3 sub-assembly, and
o3B3y sub-assembly of F1.

PhoB protein is a transcriptional activator for the
genes in the phosphate regulon of E. coli. We have
started diffraction analysis, to at least 2.4 A resolution,
using crystals of the C terminal domain of PhoB. We are
also making crystals of the intact form of the PhoB pro
tein.

CamR protein is a repressor that regulates transcrip
tion of the cytochrome P-450cam hydroxylase operon
of Pseudomonas putida. Previous attempts have re
sulted in unsatisfactory crystals. We are searching for
better crystallization conditions using the improved prep
aration of CamR protein.

a3 B3 sub-assembly of F1-ATPase
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KOHARA, Yuji, D. Sc., Professor
ANDACHI, Yoshiki, D. Sc.

Aiming to understand ultimately the network of gene
expression in development of the nematode C. elegans,
we are trying to construct an expression map of the
100Mb genome through identifying and characterizing all
of its cDNA species, whose number is estimated to be
around 13,000. So far, about 20,000 random cDNA
clones have been tag-sequenced from both 5" and 3
(poly-A) ends. The 3'-tag sequences were compared
each other using the FASTA program and the cDNA
clones were classified into about 5,000 unique groups
(genes). BLASTX search showed that 44% of the cDNA
groups gave significant similarities (blastx score > 100).
Most of the groups have been mapped on the genome.
Currently we are systematically analyzing the cDNA
groups with respect to their patterns of expression dur-
ing embryogenesis, using a multi-well version of in situ
hybridization on whole mount embryos. The results of
about 500 cDNA groups revealed that about 1/4 of the
groups showed specific patterns of mRNA distribution
temporally or spatially.
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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 or-
ganisms. 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 super computers.

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 Biol-
ogy. In collaboration with European and American data banks, DDBJ plays an important role in
the collection, compilation, management, publication, and distribution of genetic information.
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GOJOBORI, Takashi,
IKEO, Kazuho, D. Sc.
IMANISHI, Tadashi, D. Sc.

D. Sc., Professor

We are studying and analyzing the genetic informa-
tion of nucleotide and amino acid sequences in databases
using computers. In particular, we are focusing on the
following subjects:

1. The analysis of a large amount of DNA sequence data
and the search for the original primitive genes at the time
of the “Origin of life”".

2. The molecular evolution of mosaic proteins using
proteases and their inhibitor genes.

3. Human evolution studied through polymorphisms in
MHC genes.

4. The molecular evolution of pathogenic viruses such
as HIV and HCV.

5. Analyses of the structures of microbe genomes on
the basis of homologous relationships between genes.
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NISHIKAWA, Ken, D. Sc., Professor
OHTA, Motonori, M. Sc.

Prediction of the three-dimensional structure of a
protein from its amino acid sequence has been a long
standing, difficult problem in basic molecular biology. Af
ter a number of unsuccessful trials over the years, pro
tein structure prediction was actualized in the struc
ture (3D) and sequence (1D) compatibility approach. The
prediction program we developed, called COMPASS, has
been applied to a number of proteins of unknown struc
ture. To date, we have obtained five convincing predic
tions. Two of them, for the spermidine/putrescine-bind
ing protein and the B subunit of F1-ATPase, have al
ready been verified through comparison with X-ray struc
tures determined later. Another application to sphin
gomyelinase (SMase) from Bacillus cereus was per
formed recently. Our COMPASS program detected
structural similarity to bovine DNase | with a high score,
while the sequence identity between them was around
10%, which is as low as complete random matching. Ap
parently, these two enzymes seem quite different, one
is for cleaving DNA and the other is for a phospholipid
(sphingomyelin). However, they are both phospho
diesterases, cleaving the phosphoester bond next to the
phosphorus atom. The 3D-1D alignment shows that sev
eral residues functionally important in DNase | are also
conserved in SMase. These results indicate that the
3D-1D compatibility approach could successfully pre
dict the protein structure that was otherwise un
known, and facilitated the identification of an evolution
ary distant relationships with a counterpart of known
structure.

3D-1DEIZ L > TFHIEh
T=sphingomyelinase M 31
HHEETIL
Predecited structure of
sphingomyelinase
modeled after the X-ray
structure of DNase [
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TATENO, Yoshio, Ph, D., D. Sc., Professor
KOBAYASHI-FUKAMI, Kaoru, Ph. D.

In this laboratory we are carrying out research in es-
timating the biological functions of a presumed gene or
a stretch of DNA by analyzing its nucleotide arrange-
ment. Our main approach in the analysis is to com-
pare the sequence in question with sequences with
known functions from the view point of molecular ev-
olution.

It is now clear that a gene often has multiple func-
tions, each of which is governed by a domain or a mo-
tif in it. Also it is believed that those domains and motifs
in the same gene have different evolutionary origins and
histories. Thus it is important to take into account this
aspect in molecular evolutionary analysis; sequence
comparison should be done domain by domain or mo-
tif by motif instead of gene by gene.

To discover a motif in a sequence, we first align as
many sequences as possible together with it, and then
extract possible candidates by searching for evolutionari-
ly common regions among the aligned sequences. We
then further examine biological function of those regions
using protein information such as 3D structural data and
PROSITE. Parallel to this, knowledge and techniques of
protein modeling are incorporated to obtain results as
solid as possible.

We also take part in DDBJ (DNA Data Bank of Ja-
pan) activities. Thus we can make full use of fresh se-
qguence data coming in from laboratories worldwide to
pursue our research.

EpoA (Penicillium decumbens)
AmoA  (Nocardia corallina)

MmoYe (Methylococcus capsulatus)
MmoYm (Methylosinus trichosporium)

meudomonas wp.
Pusudomonas mendocina)

s Av
AmoA
MmoYe o AGo
MmoYm i AG
DmpL,
Tmok
EpoA  VALKEW YD THVNGER QLM T ERF IDFIPOY
AmoA A
MmoYo
MmnoYm
DmpL
Tmok
EpoA  KAL G DAPA YOI 1 GRIENVTANIA -~ VDA
AmoA  -AT % DI VI DHL - -Q
MmoYo AFWG DY DIAOM QLY ROFLAKT
MmoYm 71 QMY RLFTAKL
DmpL SR LRCLVP LRI LL
Tmok
ATPENGCLE EHoR Lr

AmoA s
MmoYo Q
MnoYm vy
DuplL TGE) DG Q N
Tmok vES

A GRAS poEmEn
Xoon CDITRAVIAS Lo Trane
MmoY L
MnoYm VOLYAN Y
DmpL CLACE-

EpoA  EUKDYSEGYRTYGFAAPFTRMNONTAAPAVAGOS
AmoA  GIDAKESANAL: RAAVEGA G TTA

ATGIAALDEVRSAFATRLQK | GLKSREE
 STOLRASILTY

Categories of amino acids:
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SUGAWARA, Hideaki, D. Eng., Professor
MIYAZAKI, Satoru, M. Sc.

A large amount of data on biological macro-molecules
including DNA have been accumulated since late 80’s.
It is time for us to elucidate the relationships among the
molecules and phenotypic characteristics. Classifica-
tion is one of the most important intellectual activities of

human beings and is one of the best tools for such elu-
cidation.

This laboratory aims at first classifying DNA based on
a polyphasic approach in order to clarify the phylogeny
of genes. In addition, it is developing an information base
which organizes a variety of molecular and phenotypic
data in order to help researchers squeeze biological in-
formation 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).

Ao T R—ZDMFE L EH AT .

CO1 _C02 CO3 CO4 COS CO6 CO7 CO8 COY C10 Cil C12
v+ DR

+ + 8 + + + +
S Dt + L] +

# + * + o D + * W + +
+ #* + + + + + + + +

AAAGATTAAGCCATGCATGTCTAAGTAT ARGCAAATCT ATACTGTGAAACTGCGAACGGCTCATT ARATCAGTTA
AAAGATTAAGCCATGCATGTCTAAGT ATAAGCAAATCT AT ACTGTGAAACTGCGAACGGCTCATTARATCAGTTA'
ARAGATT AAGCCATGCATGTCTAAGTATAAGCARATCTATACTGTGAAACTGCGAACGGCTCATTAAATCAGTTA
AAAGATTAAGCC ATGCATGTCTAAGTTTAAGC AA——TAAACGGTGAAACTCCGAATGGCTCATTAAATCAGTCA'
ABAGATTAAGCCATGCATGTCTAAGTATAAGCAA-TCTATACTGTGAAACTGCGAACGCCTCATT AAATC AGTT A
AAAGATTAAGCCATGCATGTCT AAGTTTAAGCAA - TAAACGGTGAAACTGCGAATGGCTCATTAAATCAGTCA
AAAGATTAAGCCATGCATGTCTAAGTATAAGCAAATCTATACTGTGAAACTCCGAACGGCTCATTAAATCACTTA
AAAGATTAAGCCATGCATGTCTAAGTATAAGCAAATCTATACTGTGAAACTGCGAACGGCTCATTAAATCAGTTA
ARAGATTAAGCCATGCATGTCTAAGTATAAGCAA-TCTATACTGTGAAACTGCGAACGGCTCATTARATCAGTTA

e, ERPHME, RINGEDEHG T —42 EANICHEET
HTEITEDT. WMOT, AVERORKEIRIES 22 ENTE D,

DFNORBMEECEBENRONE - AELETET 5T —
BR—ZDETILE
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HA&DNAF—%/\>2o (DDBJ)

tyy—& THEE 0 =

HADNAT —# /37 (BFDDBJ) Tk, +TO
BB O L7 DR BB RE, 2 a—4
Zflio THH L TWET, DDBJODNAT —# X—2 %
HINCRAT D2 LIk ->T, B FEYEEZZILD T
DERIRIFTE 3 95T, BRIBERBEAH S THET,
HADNAT —# /30 27 %, 19844E I ARG AT PRI BT &
AU, 198647 B ARSI ZRIGEE 2 Blss L £ Lic, £L T,
19874E 1%, U Y —R EWH I TOT — X A & b o
% L7z, DDBJiZ, BHNOEBI/EMBLES L OK[E ONCBI
/ GenBank & £ LT, ERDNAT — & ~— 2 2 f§5E L
TwW¥E9, DDBJ, EMBL, GenBank®[#Tixfg:H 7 —
B AL TR Y, DDBICEYIT — % 2% 6k 25 &,
DDBJ % & [ BN — S I8 8k 5 ORI T 2521 B
o

REEH T — 2N — X D ERE RIS EE

GenBank

NLM
NCBI

-

USA I
International
Advisory Meeting
International
Collaborative Meeting

!

International Nucleotide Data Banks

DDBJ

DNA Data Bank of Japan (DDBJ)

Head GOJOBORI, Takashi

The DNA Data Bank of Japan (DDBJ) manages a
huge amount of DNA sequence data using com-
puters. By using effectively the DNA database in DDBJ,
much successful research is conducted in molecular bi-
ology and many related research areas. DDBJ was es-
tablished in this institute in 1984, started its real activ-
ity 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 internation-
al 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.

EMBL : European Molecular Biology Laboratory

BN 53 F- 2 ) B SR AT

EBI : European Bioinformatics Institute

B A= i 1 R B PR

NLM : National Library of Medicine

(3] 37 = 5 B il i

NCBI : National Center for Biotechnology Information

BN AAF0 /00—t 82—

NIG : National Institute of Genetics
[ 37 M ARSI SR R
cIB : Center for Information Biology
iRt o 2 —
: DNA Data Bank of Japan

BADNAT—R /N2 7

International Advisory Meeting
: BERBMZEA S

B - KE - BAMDBEHENZEN TN IROEA
ISk YA &, RO EEHEIZR L TRIEL IS
T - BETHHEMTH S, 1 BRSNS,

International Collaborative Meeting

 EREREE X

T—RN ) DRBEETHMMR S, EEHRHERERL
L, T—AaNOBE FOEBHEEERRL TL
K =ODOMBERTH D, BEF 1 ERESND,
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Radioisotope Center

tVI—RMBH E K #F A
B B

Head SADAIE, Yoshito
D. Sc., Associate professor

N o AT T VAT A Y b= RN GH) %, B OBHE & i o fF%E
R 2 72 80 o Sh [l R i g % T4,

Wt v F — OFGEE TIEBE RGO HEE 1D 20 b b, X250 7 %2 o COlt{s T
@%ﬁﬂﬁ&M@%mKOwTMAKWOTMiT

MR R T TR O 73 TR RS MR A FF 2638 (S8 Ol L) Nl b b,
B BT 2R L ET . 72/ —ROREDZUC L > T—2DMifd i K/ —H>DOMifa 44,
REWHMIA NS WAL A8 H LTl i~ LX) wilite it (BSORHM) 2 R LT &
ENET, R ERINEZ DB HIETT,

KAEPLOMVENL > 7 AR 2 TSpoOA L MHEN D REA D) Vb a5 &l LEd., =0
) AL S Ao VR L O B AG & Rk A ZEH O BT LS BRI A f FEDOFEA L2 5] X
T LET, B U< HMBLU 7RG HIE A, REIE & BRI 38 1 B s - O S8 BL A I L,
TODOMBOEREL ML S ET, 22 TIED o &b M ’MMUMW" g,

WWFZEE TR & & 7T RO BIfR, s8R NIREHEHR Oz, AR5 R ORI 72
EDOMEEIT>TNET,

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 experi-
ments using radioisotopes.

Molecular biology of Bacillus subtilis sporulation

Sporulation of many gram-positive bacilli represents one of the simplest system of differen-
tiation. The process starts with formation of an asymmetric forespore septum, and is fol-
lowed by differential gene expression on the chromosomes separated into the two compart-
ments.

Multi-component phosphorelay transfers sporulation signal to the regulator protein of tran-
scription, which induces the expression of the genes of RNA polymerases specific to sporula-
tion.

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.

ek (chromosome)
H

FEELEE O f T2 AR

(Sporulation of Bacillus subtilis) ﬂmm":(mother cell) : M‘.‘?'ﬂllﬂ
(spore cell)
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Experimental Farm

RRESRWG) HWH(RS)EF
Head OKINO-MORISHIMA, Hiroko

KRG L, FICHPBEROBITEIC I B LRkl 2 R LTl v, KM, M, \=
Hc‘:a‘é%ﬁlrﬁl BB AR > TWET, £, (KEERE DERESNIZA 2O X 5 I HARD Y H

DE&MFTIRHBE LI WREA TS 5 t&wﬂﬁllkukfﬁ , AED AU T A 2 bl
Jklt’.'sw Te D ORIERE, Wis -8 ARY) % 58 2ITINHB D O b h ﬁtfzpkf?‘%’a“ Teh DN TR HRE
70 Y ORI DR B ) E 9,

ERREIG TIIHE R LER->T, ZUOONRERHA L s, B4 20 - e
A HE D W RN DOFERE, FHAZITY, TOULOMEICH I L TWET, S5, #BEER
W RAFIGE Y v 2 — « PRI IE S O RIMIRATHEF I S L, A RSB OFL 1 D B HE<e
HRAE BIT-> TV ET,

The experimental farm supports research works by plant geneticists of the Institute. The area
covered by the experimental fields is 3ha, including a paddy field of 10a. Seven greenhouses of
a total of 1,600m" are used for various genetic studies mainly with rice. They are for growing rice
plants through the year for generation advancement, isolated cultivation of newly introduced plants,
and growing mulberry to feed silkkworms in winter. There are 7 paddy plots (2.6m>x4.5m each)
for automatic short-day treatment which are used for growing rice plants collected from trop-
ical regions. The facility is equipped also with a phytotron of two rooms for experiments using
transgenic plants. Further, we are collaborating with the Genetic Stock Research Center of the
Institute in germ plasm preservation of wild rice species.

B E&Mi%i

FFEA 740, RIBOHREEA X DL, MAEHTTREELAMET I2HEELDDT,
HADBREHTEAEKELGY, ARAEEBIAREZBBVCHE L CEBH
YORMIEERAET 5 -ODEBETH > T, HEA & & BEER O MG E RO R
FOEOHIZEETH D,

Short-day equipments for rice studies. Opening and closing of each dark chamber are
automatically controlled. Most wild rice strains are strongly photosensitive. To let them
flower in Japan, we need to grow them in such equipment.

o1
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GRANT-IN-AID FOR SCIENTIFIC RESEARCH

(R 8 ] 1996

ok B B AN E B B Fd 4 % X B8
Classification Number of Grants Amount
BB O BF % x1.00078m
Grant-in-Aid for Scientific 16 194,800
Research on Priority Areas
5B o % (A)
Grant-in-Aid for Scientific 8 47,300
Research (A)
® % B % (B)
Grant-in-Aid for Scientific 9 24,900
Research (B)
® B B % (C)
Grant-in-Aid for Scientific 6 6,800
Research (C)
Grant-in-Aid for Exploratory 5 5,500
Research
Bomh #MF %8 (A)
Grant-in-Aid for Encouragement 3 3,000
of Young Scientists
(E 7 S S T ]
Grant-in-Aid for International g 14,000
Scientific Research
i 51 F 92 SR Iy 2 ; ol
Grant-in-Aid for JSPS Fellows /
#t 51 299,600
Total ’
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INTERNATIONAL EXCHANGE

(HEAREEDOZIFAN] Admission of foreign scientist

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

I3 4 Pt J& it x R A SZAHE 1
Name Affiliation Subject title Host advisor Period
Tanad Kimay | | 1 2 FRpRat i At O WM 5 OO AT P W] °95.9 .26
p Indian Institute of Scien- | Structure-function relationship of | ISHIFHAMA, !
KUNDU ; e ; ;
ces transcription apparatus Akira |'96. 8 .31
- e AR | Tt - (/ "
1 v f g | SRl 17 TEOATRRELTO g ke |05.12. 4
Sen RANJAN | SAHA Institute of Nucle- T * | SHIMAMOTO, {
x Dynamic structure of RNA poly- 5
ar physics . Nobuo | ’96.11.30
merase as a molecular machine
T b E—=F RTINS | Ik R % B 2 R R B T |96, 5.30
Alexeev Andrei | FREERIFZE AT TE D it OGAWA : ) i
ALEXEEVICH | St. Petersburg Nuclear Analysis of protein functions in-| X )
: % i ey P23 Lo Tomoko | '97. 5 .29
Physics Institute volved in meiotic recombination
2. BERZMIRARCKIDZITAN
Admission of foreign scientists (supported by JSPS)
s R Fft R M ® KR A SANE i1 ]
Name Affiliation Subject title Host advisor Period
wil = 1 H =B RENRIN >
Susan LA f;;jff IATTEORE T MREEE = % 9 ['e.3.90
. (5] 37 2% AR shily . A ISHIHAMA, )
GARGES ; 3 . Structure-function relationship of : o !
National Cancer Institute Akira | '96. 4 .13
RNA polymerase
— l L - A ’ "
fohm: . ZAYR S SO A o A JE CRFE)AI°F | °96.10. 1
GILLESPIE RV 7 i TR Mechanisms of gene evolution HARADA-OHTA, g
06 fatadei et University of California G Tomoko | '96.10.31
[ RS U R [ T,
HAE R % v’ 1 4 x X =
Aseem Z. e -3 g v % .
. A== N unby s | SHIMAMOTO, !
ANSARI . . Molecular communications within e
Harvard university i Nobuo | '96. 4 . 8
transcription apparatus
A —AhF U T RNAMR Y A T —¥ 051 H ik i |'96. 3 .29
Ji YANG A VIRV K Molecular anatomy of RNA poly- | ISHIFHAMA, !
University of Melbourne | merase Akira |96, 5 .31
3. BEIEEERIARAE AR REEIC L DEZAN
Admission of foreign scientists for NIG
E & Pt &% R Z® R M BAHE oM
Name Affiliation Subject title Host advisor Period |
¥ B LRGN Y S e W A i A B S0 DB T D~ 2 |t (BRI FE T | '95.6 . 9
CAI Beijing Agriculture Uni- | Mapping of quantitative trait loci | OKINO-MORISHIMA, !
Hong-Wei versity characterizing wild rice Hiroko | '96. 3 .31
AN EMER) (a7 /) 1995
& A k)RR o o | ok | Toun | w
Name of North Latin Europe Asia Oceania | Africa Total
country America | America
[ # . .
hiurvser 28 i 26 14 2 2 T3
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[Visitor’s Day]

As one of the events of Science and Technology
Week, the National Institute of Genetics (NIG) opens its
grounds and facilities to the public.

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

[(AFRER]
1, B, SSCCABRE I A i e LT, i
%P RUCESE A B 2 B L T
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[Public Lecture]

Once a year, in autumn, NIG sponsors a special lec
ture in Tokyo for the public, presented by the resear
chers of this institute.
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ACTIVITIES FOR THE PROMOTION OF RESEARCH

[W%B&iﬁtij“*] [Institute Seminars]
ﬁJIZ TN I 1T D el 2 %Rk Lalin 9 22T, Seminars are held in which the staffs of the Insti-
i DO HJ]/. [ & 450 G0 BN E T, tute discuss the progress of their research. These are

held every Friday, except during mid-summer.

[Biological Symposia) [Biological Symposia]
SIEI DTFZE R 25 3 0l OB I BB L, Sl e 24T Special symposia and seminars are held through
WE out the vear by foreign researchers visiting this insti
tute.

[The Genetics Society of Japan

(BFRBLCEE=ZEBMRES] /Mishima Meeting]
(JI"""" i K OV S AT EAE O 22 B CRiLik S Av, AN & This meeting is for the Genetics Society members
| [a]fe eSS B X A IFFERR AL T 3 & R ATV K of this Institute and for those who live around Mishima.
v.;-‘ Results of research are announced and discussed by

participants once a month as a rule.

AEPREFEt = Institute Seminars

GRADUATE EDUCATION ACTIVITIES

[ S7 A SERF e T, BRI T D RS F9E O i NIG continues to play an important role as the cen
LU CHERFRICHET S & i, AR KR ter for various gentic research and as an inter-university
W L, S OB A 1TV, RIS EED 6 1342 site. In the area of training researchers, NIG can guide
O -+ 2« FLL KD K EBRE A A IR IE 2R & | students in their research in cooperation with the stu

dents’ home universities.

NIG has trained graduate students from public and
private universities all over Japan as special research stu
dents, sine 1984.

TANTWET
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OUTLINE OF GENETICS PROGRAM, THE GRADUATE UNIVERSITY FOR ADVANCED STUDIES

(B ;)

EBFFER BRI, KERIEEFR SR & OB 72
o TFIC, TOENIHIEMELZEH LT, SED,
DO EBRANC b BN Te KEEFEOEEWIE 21T\, B L
WD EBT 5 & L bic, FRENOEM S
BN THIRIFIE D HT LN FRAVUC Y8 A %I T & DR IA
WIREF A RO, BlEMEE e 2T 52 2R
e LEd,

BAREHIL, W2 S & T 2 EmREongE &
HE XL TKREOIEE O a4H 5 L O T,

(HEHEDOBE]

BEAREEE, MBI AR s & OO b &g
LMTY . ZOFERIE, 16k B EYFEO R L
EE BT, Bl - B R - SRR OIS T & LIE
WY 2L o TEE LR, IHEDDF LRIt
LBIEFOHRTE LWIRBICHEST, 4 H THE< B
Blpofg e L THERERZH S X oick £ Lk,

AR, FHA & 72 5 [ESLH R AR ZE T Tl ob 54T
WD o - il - 8 - SR OFE R TR Lz s
% HoME L DG IR D BRI W T, BB ORI
LR IED L LbIC, BETHOMAINED® DR
FIiZoWT, B < OERAEMRMKE, L<EHIh
DNAF—Z =2 W T HURBE - 7 A Y b — 745 %
biEH L CHENE 21T > T ET,

(BEMEDRFE]

R AANAI - JEsie T @ DD T,

Bptad D 5 Kl aikid U £+, £z, SR
B 25T, RO 227 & & LICFEiR S oE
gt LTnET.

S BIT, RHAL 7 2 ENLERAERFIE T 3\ T i &
NHWZEREE) (NHESASH 1 < F—, Biological Symposia
) OBMEZHESTD E L LT, BEREMRFI
et s —, fEEE RN 2 —, SR
V=, IR s T A Y N =T v 2 — R OVEERFI
FFOMgRE, MR - BRIGEL2 +ICIEH TS X H5c7 -
TWET,
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[Aims]

The Graduate University for Advanced Studies was
established for creative researchers who posess the vi-
sion to find answers to fundamental problems in var-
ious 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 techni-
ques 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 of
fers practical experience and encourage students to car-
ry 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 Stock Research Center, Structural Biol-
ogy Center, Center for Information Biology, Radioiso-
tope Center and Experimental Farm.
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R&MELLICODT, "HYEROME S (1%
Iy EMOBEREROEKICIEINTH S,
(AR 19, 1946) &L TWVWD,

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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NATIONAL INSTITUTE OF GENETICS
B 37 30 {5 5P 7 8 T 555 6
T4 BER=BHEE, 1
TEL 0559—81—-6707
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