PSSR LT T IN
& - > 2 7 LOEErkhE

YA SHREZ 0 P

National Institute of Genetics

[EVERAEEA
fe TR PR

EIR P

Department of Genetics
SOKENDAI

Eifs
S

2007

http://www.nig.ac.jp




{HIL HH'"

LT ot

— #:’
— s b







2000 * 4 [FUSIC Preface
5 MIZE Introduction
6 BLHIY WS NG Map

8 #A#% Organization

fAZ3R
LTEIN?

(Y XX * B OMHIREE

About Research

9 Eﬁ%fﬁ@] Research Activities

&lzﬁ:;#’i
LTWES
e0e N\ EGMOEFERETEH

About Activities

52 HADNAT—H /N2 ODiEH Activity of the DNA Date Bank of Japan

Shared | i f
53 EMBREERT—4 /N> (SHIGEN)Fizegz 0 omaton o
54 HIBIBIEZ= Intellectual Property Unit

55 ELEEFEYEE Cyber Museum of Genetics

56 [EPEIEFL International Activities

‘_ BT
_,v 2U0IcWTY

y o000 * BLHOHE

About Education

Department of Genetics
57 % ?B 7(# {E%QI& SO?(ENDAl

60 {11363%%‘-'@1%&%%?] nho U)% [F AN Hosting scientists from other institutions




MEENITYT
UTWES

2000 * HEZ(CET DICHDIHES

About Support

63

64

HoEiEULL
MOIcWTT
bbiii 66

NIG Data

69
72
74
74
75
80
81
85
86
88

88

89

BRHETIC
TEicL!
TX X * 90

Where is NIG?

Eﬁg‘% é’:{ﬁf@@' 316 G)iﬁ@ & ﬁ'$ Activities and Events

for the Promotion of Research

BIGHICHEIT2ELIELESE Gender Equality at NIG

JE':%L' Management

BB EELIZEE Staff and Postdoc

5B$ History

%% Budget

*4?5%5%%@%3 Grant-in-Aid for Scientific Research

2006 FEICETSNIHI—E . S0 en 2007
BELEANDARULTWNWST—F R—X Database service of NIG
NEBIC KB HERBHFAZE Collaborative Research

Eﬁzﬁ% & DIHEBFFZE Joint Research with the Private Sector
%%EE}}%‘% Commissioned Research

RE - ZEME Awards/Honors

HIBIBAEEME Intellectual Property Rights

,|%=-$E - AT INFRITAAE Research Organization

of Information and Systems

BLIHFIAND T 2717 A Access to the Institute




INRHER MR
Yuji Kohara Director-General

Research Field: Genome biology and molecular biology

Career: Assistant Professor, Institute of Molecular Biology, Nagoya Uni-
versity (1980-1989); Visiting Scientist, MRC Laboratory of Molecular
Biology, Cambridge, UK (1988-1990); Associate Professor, DNA Re-
search Center, NIG (1989-1996); Professor, Structural Biology Center,
NIG (1996-1998); Professor and Head, Center for Genetic Resource
Information, NIG (1998-2004); Professor, Department of Genetics,
SOKENDAI (1996-); Vice Director, NIG (2002-2004); Director-General,
NIG (2004-).

Memberships: Genetics Society of Japan; Molecular Biology Society
of Japan; HUGO (Human Genome Organization)
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Preface

The National Institute of Genetics (NIG) was established in 1949 as the central institute to study various aspects of ge-
netics. It was reorganized in 1984 as an inter-university research institute to promote collaborations with researchers at univer-
sities. Since 1988, NIG has been participating in graduate education as the Department of Genetics of the Graduate Uni-
versity for Advanced Studies (SOKENDAI). NIG also serves as a center for various genetic resources such as mutant strains,
clones and vectors, and houses DDBJ, the DNA Data Bank of Japan, and a DNA sequencing center.

The history of NIG overlaps the period of a revolution in the field of Genetics. Genetics is no longer a discipline to study
the rules and mechanisms of heredity, but has become the basis for all fields of life science. Molecular techniques now al-
low us not only to decipher the entire genome sequence of organisms including humans, but also to understand the details
of higher biological phenomena: cell differentiation, morphogenesis, brain function, and evolution --- the history of life itself.
Currently, 37 research groups are actively performing pioneering and cutting-edge researches in these fields at NIG.

Recent generation of massive information on biological systems and their environment calls for new directions in life scien-
ces, such as bioinformatics, system-level analysis, and theoretical approaches to extract knowledge from databases. To this
end NIG and three other national institutes, the National Institute of Informatics, The Institute of Statistical Mathematics and
the National Institute of Polar Research have formed a new organization, the Research Organization of Information and Sys-
tems (ROIS) in April 2004, as a part of the reform of national universities and research institutes in Japan. Inter-institutional
collaborations within the new organization are in progress.

We welcome your comments and suggestions on our research activities and endeavors.
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#5237 EAXAL YY) —KR—F2EL.

AIMS
This institute carries out comprehensive genetic research
to advance the knowledge of basic and applied genetics as
one of the inter-university institutes.

RESEARCH COLLABORATIONS
This institute offers collaborative research opportunities
to researchers throughout Japan.

EDUCATION FOR GRADUATE STUDENTS
This institute enrolls graduate students as the Department
of Genetics, School of Life Sciences, Graduate University for
Advanced Studies, and also participates in the education of
students from other universities.

INTERNATIONAL COLLABORATION
This institute strives to promote international scientific
exchanges by sponsoring international symposia and through
the exchange of researchers.

MANAGEMENT
To manage this institute as an inter-university research
center, there is an Advisory Committee that deliberates re-
search and administrative affairs. There is also an Adviso-
ry Board that advises the Director-General about the prin-
ciples and policies of NIG.
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Outline of Departments, Research Centers and Experimental Farm

DFIEGEHEFR  Department of Molecular Genetics

BISROIEI & 2 ORIfEERZ, ObEOME LR, ZoMatHEROBIEICER L To FRIZZ2O Ik
THFZEL TV 5,

Molecular genetic studies of gene expression and its control are being carried, currently focusing on chromosomal structure
and function and maintenance of its integrity.

HFIE(GEIF R Department of Cell Genetics

AN TR SN DIBIEBL 2D T LNV THHT L Z L 2HEL T, Ak CEMR 2R Weiise a1 > T
AR

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

BEEEEIHFEFR Department of Developmental Genetics

ERZ, vauvaunz, ¥I7I571vva, SURREDETNVEMEM, BWIAICRIT 5 8IE T F B,
MfE e, Mlast, TERIER OBREICOWTONEZTT> T D,

We study mechanisms of gene expression, cell fate determination, differentiation and morphogenesis during development using
various model organisms, such as hydra, Drosophila, zebrafish and mouse.

SEFhEEIHE SR Department of Population Genetics

EWHEALDRES & 2 OB AT 5 BT, ERNECIERNTFEEZAVWT, BIEZT7 /20 b8
DLV ETHASHEL TN D,

We are conducting experimental and theoretical studies on the history and mechanisms of organismal evolution from the gene
and genome level to the population level using various model organisms, such as human, Drosophila and mouse.

BOBIGHIE SR Department of Integrated Genetics

t N EADHABYORY OREDOTY Y = 17 1 7 721, 3 X ORI AL O BRI FIEN B U T R &1
RMFE 2 T > TN D,
We study the epigenetic control of development of mammals, including human, and plants, and the genetic control of neuron
network formation, by integrating the knowledge from various fields of genetics.

RIREYMATZE Y — Genetic Strains Research Center

SRR AR OBUR RIS L TREAD & DB R 20 5 L L HiT, v R, ¥TFT74vva, vay
Tavunxz, 4, FEEEMOAMNERRKEOBSE - Mk - FEEREToT0D,

This center develops valuable genetic strains of mice, Drosophila, rice, Escherichia coli, etc., and supplies them to researchers
in and outside Japan. Each laboratory explores gene function in organisms using these strains.

HYEIEERIEHRELE o — Center for Genetic Resource Information

T ARONRAF L T3 <TA v 7 AL LB IT, EMRIERRERKOEE R EMBIZEIRT -2 > 7O
REEDEFZIT-> TN D,

The mission of this center is 1) to coordinate and reinforce the genetic resource repositories in Japan throught the activi-
ty of the Genetic Resource Committee and 2) to construct the central database for genetic resource information.

BEEEEMER Y — Structural Biology Center

(AR HI T > & — Z19964R ICUHIL L Cikar, 2012 DSOS L~V T, SRR & G E~: O BRI
THREMmOWZEZTT S L & HiT, ERNOREZBE « T T DRARTIEZAFEL, BIZAITEAL TS,
This center was founded in 1996 by reorganizing the DNA Research Center to perform the pioneering researches in the new
area between genetics and structural biology, and to develop new methods and techniques for the area.

H iy EER-DDBJHIF 224 — Center for Information Biology and DNA Data Bank of Japan

EmfEREOWRILE L LT, Y (o 7+~T 47 R) ZEMEL TS - L Z2ihD & 2 MBI O/
IR HHZe L & i, Bk EMBL/EBI Kk U*GenBank/NCBI & R THESE L TWBEEDNA T — X N\ 7 %th
DETHERBERMLEL TV D,

The center consists of five laboratories where researchers conduct research on genetic information by an extensive use of
computers. The DNA Data Bank of Japan(DDBJ) is also housed in the center, which is working in collaboration with EBI/
EMBL and NCBI/GenBank.

HiEEl&t s — Center for Frontier Research

A& —TiX, HFOBENTHREIML L THRBZER L, BT L Z O MILFITHE Ly 2542
WM2ezfro. Zhickv, Fk, WREEEN TERELRREZRT AMEERT 5.

The Center for Frontier Research provides promising young scientists with independent positions and an opportunity of develop-
ing new frontiers in genetics and related research fields. The Center thereby brings up scientists who will play crucial roles
in academic fields in the future.

A B A h A A A A A

WEgE- 74 =714 — Radioisotope Center

TSRO F AT 22, AFZERI S 2 T DILFERIAIERL TH Do WCs MR & LT H ¥~ —iffit [ 4218 2 1
2 T3,

The Radioisotope Center has facilities for biochemical experiments using radioactive tracers. Irradiation treatment of 1¥7Cs
is also available.

EERELS Experimental Farm
BAZTHZ BT D% & FELFZ O D OREYBRIZEIRERR, &, 2k OBEEMEEZT> TN,

The farm is responsible for plant resource generation, management, distribution and related studies to support research and
service in the NIG.

HMAMEAR, ¥EEICDVTIE Annual Report http://www.nig.ac.jp/section/nenpo.html 2 SEB < 72X (),

MER - HELY—ZDHEE Outline of Departments, Research Centers and Experimental Farm | 9
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FUKAGAWA, Tatsuo
D. Sci., Associate Professor

FediEs ke

Structure and function of chromosomes in higher vertebrate cells

i EHER 44
Bh¥ 1E(E)

OKADA, Masahiro
D. Sci., Assistant Professor

DR AR B e ITiE, I RIER E o 2R Tk 0B L HECSTEREIZ IO R I IER Y £ A
YR DB - e & Do T EERR 22 AR SO ITIE DR U B & Yotk o BAl, 2SAAbZ: EHINITRT 3 5 Eg s
EUET, MAEOSHITHEE SNk, MEITIImM: S MO fiiEikicil 2 5, B~ 2REh
F9. TOB, HHERAESFEE T D REEORREEIZF R a7 EIEN, R NaToRKkEIND S AEBITE
YRhuRATEEBSNTVET, IELOMRETIE, IR M T7RERICHESNDIEDOEAEM, xbaT
EWUNEREEEEMTDRAE Y KAV F 2y 7R A v MERE, B2 bu X TlEO~NT v 7 n<F U B S
WA BT B DR A4 7o iy THEREOEI 2 BIE L THIZE 21T > TV &9,

o, RMbIeRIN, WIEIFEAEOHNE, ML LZHIIIZRNTOE Y b a X TGO 5 LR getatk sy

EHEEICER L, < RERBFERAWENIE ST THnET,

CEMP-P CENP-H DMA Merge

Mitosis

EORERETRELZF RhaT7 22/ E CENP-P IZHifa F %@
CTEUNOATIZRET B, thDF RhI7 2/ B CENP-HEDEBE
ZRLTWS,
CENP-P, which is identified by our group, localizes to kinetochore through-
out the cell cycle. Constitutive kinetochore protein CENP-H co-localizes
with CENP-P.

The centromere plays a fundamental role in accurate chromo-
some segregation during mitosis and meiosis in eukaryotes. Its
functions include sister chromatid adhesion and separation,
microtubule attachment, chromosome movement, mitotic check-
point control, and formation of heterochromatin. Although chro-
mosome segregation errors cause genetic diseases including
some cancers, the mechanism by which centromeres interact
with microtubules of the spindle apparatus during cell division
is not fully understood. To understand the molecular mech-
anism of chromosome segregation, we are currently studying
on kinetochore assembly mechanism, spindle checkpoint func-
tion, and formation mechanism of heterochromatin structure
near centromere.

We are also interested in various mechanism of chromo-
some segregation during development of organisms. To un-
derstand the mechanism of chromosome segregation in the
organismsal context, we are using mice genetics approach.

Okada, M., Cheeseman, I.M., Hori, T., Okawa, K., McLeod, [.X., Yates
I, J.R., Desai, A. and Fukagawa, T. (2006). The CENP-H-I com-
plex is required for the efficient incorporation of newly synthesized
CENT-A into centromeres. Nature Cell Biol. 8, 446-457.

Kline, S.L., Cheeseman, [.M., Hori, T., Fukagawa, T. and Desai, A.
(2006). The human Mis12 complex is required for kinetochore assem-
bly and proper chromosome segregation. J. Cell Biol. /73, 9-17.

Minoshima, Y., Hori, T., Okada, M., Kimura, H., Haraguchi, T.,
Hiraoka, Y., Bao, Y.-C., Kawashima, T., Kitamura, T. and Fukagawa,
T. (2005). The constitutive centromere component CENP-50 is required
for recovery from spindle damage. Mol. Cell. Biol. 25, 10315-10328.

Fukagawa, T., Nogami, M., Yoshikawa, M., Ikeno, M., Okazaki, T.,
Takami, Y., Nakayama, T. and Oshimura, M. (2004) Dicer is essen-
tial for formetion of the heterochromatin structure in vertebrate cells.
Nature Cell Biol. 6, 784-791.

Hori, T., Haraguchi, T., Hiraoka, Y., Kimura, H. and Fukagawa, T.
(2003). Dynamic behavior of Nuf2-Hecl complex that localizes to the
centrosome and centromere and is essential for mitotic progression in
vertebrate cells. J. Cell Sci. 116, 3347-3362.

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

BURTEMEOIERTH DA EXF U RIT, WESTEE ARV EMRICBT 2B EN 2 ENTRIT, FHRE
RO BRIz T > TWD ZEBWALPITRY, K VIREOZ 27 B OMREZ I 5 W BRRIEHiR TH 5 &
Ak SN TETOWET., DNARGEBEBEESRS T 5 28X F o RO®RENIZOREKHITT, My, #HH, 26, BE,
MZ, TET2RT 4 7R L, REAROLTES B M IRERE O RS MER FEBLITIZRE & D& FUE (B H
WEEREREZFREOZLPEB SN TETVET, AFRETIE, 2EFFUPWROINE TOH G ORER L O
RS- T, Relalk DR AR T D RIRREMORE 2T 5 L2 HMIZLT, 28X F e ik
WRORST THIIRNRT BA DRIV EEZTNET, ZORDITHARFRZHNTIUTO XS 27 —< THF%E
ZffoTWET., OfiafdiZRiid 25 &% o R/ Ho X5 i X 2 8iEifH @ DNA 0GR ICRIT 5 2 X5
> ROBE @ DNA DIGIEEIZ M0 % b X N AEHiDOfFHT @ fHIR 2 1T % & L R 7 BREOBIIRIREHi & Z DB)

& @ ik h BT, ~T v s u<F 2 OMERHTHP D DEENF O @ £ > b 1 & T HERE 2 4 5 RN

fiEbT

Mcl1-GFF  ECFP-PCNA Merge

ANTEIAOR F UM B ERB S LT AOATEEIIBRBETHLIHHEE
BOMc ZEHE I, MEBHERENICREL, BHOFHITRHES .
Fission yeast Mcl1 protein, essential for maintenance of heterochromatin
and organization of core centromere, is expressed in cell cycle-dependent
manner and localized at replication machinery.

5iG2

The ubiquitin system, post-translationally linking ubiquitin to a
vast range of proteins, contributes to a selective proteolysis
in eukaryotic cells. Ubiquitin, however, together with other
post-translational modification systems, has been expected to
play roles other than protein degradation. On the other hand,
the chromosomal functions like replication, separation, dam-
age repair, recombination and epigenetic controls and so on,
have been revealed owing to the post-translational modifica-
tion systems. Based on our past achievements in ubiquitin re-
search, we pursue the roles of post-translational modifications,
especially by ubiquitin system, in the maintenance of
chromosomal integrity, creating new paradigm in the both fields.
For this, using fission yeast, we are carrying the following
programs. @ Identification of ubiquitin pathways specific for
dynamics of key proteins for cell cycle control. @ Search and
understanding the role of ubiquitin system in the repair of
damaged DNA. @ Search and understanding the role of his-
tone modifications in the repair of damaged DNA. @ Modifica-
tions and dynamics of proteins involved in recombination and
repair of chromosomes. @ Analysis of replication factor, Mcl1,
involved in sister chromatid cohesion and maintenance of
heterochromatin. @ Structure and function of centromere regu-
lated by replication factor Mcl1.

Akamatsu, Y., Tsutsui, Y., Morishita, T., Shahjahan, M.D., Siddique,
P., Kurokawa, Y., Ikeguchi, M., Yamao, F., Arcangioli, B. and Iwasaki,
H. (2007). Fission Yeast Swi5/Sfrl and Rhp55/Rhp57 Deferential-
ly Regulate Rhp51-dependent Recombination outcomes. The EMBO
Journal 26, 1352-1362.

Tsutsui, Y., Morishita, T., Natsume, T., Yamashita K., Iwasaki, H

Yamao, F. and Shinagawa, H. (2005). Genetic and Physical Interac-
tions between Schizosaccharomyces pombe Mcll and Rad2, Dna2 and
DNA polymerase a: Evidence for a Multifunctional Role of Mcll in

DNA Replication and Repair. Curr. Genet. 48, 34-43.

Kotani, T., Nagai, D., Asahi, K., Suzuki, H., Yamao, F., Kataoka, N.
and Yagura, T. (2005). Antibacterial Properties of Some cyclic Or-
ganobismuth (III) Compounds. Antimicrob. Agents Chemother. 49,
2729-2734.

Seino, H., Kishi, T., Nishitani, H. and Yamao, F. (2003). Two
Ubiquitin-Conjugating Enzymes, UbcP1/Ubc4 and UbcP4/Ubcl1,
Have Distinct Functions for Ubiquitination of Mitotic Cyclin. Mol.
Cell Biol. 23, 3497-3505.
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SEINO, Hiroaki

D. Sc., Assistant Professor

AEFF -2 AT AICK S E RIS

Regulatory mechanisms of cell cycle by ubiquitin system

EAEOKEIZZOLR, BRBBNIIME THEIZE> THIENTWES, 2EXFL - 75TV —5A - &
2T DTN OE B E S REEICB N TEHEEREEH ZHTWEYS, ZIIMEDORIZZIEFFY - FuF TV —A-
VAT DIRGIIT DT 5 A MBIRITEBEICED D ZEBPSNITR->TEE L, FFEFF - Tus Ty —A-
VAT L L HINAHERE, RIS EARIAE & O BER 2 ARSI O JT IR ORESL U T 0 AR REE W THF L TN E TS,
B, U XFFUEBRERICES 2 ST, Mo 2oMiricEERME 2O U X F U EBEEEE 2 OFEL,
ZOMEREZMENT L COET, T ORE, 222X F UL SN ENERE TH D02 MY A 7 U 58 2 B
B TRY 2 FF A SNBAREE 2R TH LW ESH L TR > TEE LT,

Functions of many proteins are regulated by synthesis,
post-translational modification and proteolysis. Ubiquitin/
proteasome system is one of important systems for proteolysis.
Recently it is found that ubiquitin/proteasome system was in-
volved in many biological phenomena. | study the relationship
between ubiquitin system and cellular mechanisms, especial-
ly cell cycle using fission yeast. Now | am focusing to two
ubiquitin-conjugating enzymes that are essential for mitotic tran-
sition and studying ubiquitin system involved in mitotic tran-
sition.

ubcP4 {;.lbﬂ] 1) R

2D0DAEFRFUERBBRERKICHEVTHELL-ME S R OHEST
EEASRLND, (RAFAMNLARNRFE ZRLMIZZRY)
Mutant strains of two ubiquitin-conjugating enzymes exhibit similar ab-
normality in mitotic transition. (Arrows indicate the typical cells exhibit-
ing abnormal mitosis.)

ubcP1 (ubcd) ZE Rk

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

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

Adjunct Professor

EIFAEE Iwasaki Group
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BEEHR
IWASAKI, Hiroshi
Adjunct Professor

RIBELREEDY1FIHR

Dynamics of Nuclear Structure and Function

HRAMX BB DREESNEMF

Integrated bioscience of homologous DNA recombination

HilaRziX, DNAIzTY 2 — R &Eniis gz, e
SOGE, Ak, #Ab, BREEESAEAR E, KRBT U CHAM
B D HARIZT 2 — R 22 ofETh 5, Z
DX 5 BRI Y 2T KB R Z DG —EARET
3L, MR T T, £A4F Iy 728 d5, i
i, F84E, BYE, b, WEHE, #ik, TARM—V R
&, BRAREMBL TOMMEDENEZRZ DDIT,
FEE DR OZEH &4 & oMl THT TX 28064 A —
DU TR L. ZOHEERWT, fiasgEL
HReD X A F I v 7Bl L, AamEzix s
BIEERI RV =T 4 VIV AT A EBEZ D,

The cell nucleus is a structure that functions to autonomous-
ly decode the genetic information encoded in DNA. Its struc-
ture changes in response to biological events such as devel-
opment, cell growth, differentiation, meiosis, aging, apoptosis,
and the cell's reaction to environmental factors. To study these
changes in nuclear structure, we have developed fluorescence
microscope systems capable of recording the dynamic behav-
ior of molecular components in living cells. Using these mi-
croscope systems, we study the functional and temporal or-
ganization of nuclear structures, and attempt to propose a mod-
el for the genome operating system which supports fundamen-
tal biological activities.

growth aging
differentiation apoptosis
development environment

ERRE TORBELEREEDERETE
Study for relationship between the nuclear structure and function in bi-
ological events

7 ) AOBIEN S RMT, B AR I IR X i
ToTEENES, —F, 7/ 2ofEEMmZ, FiT,
DNA #81 & Jefafk 3RO 1IEMEN:, RO DNA DIEL
m%@miof%%énfmifﬁ,mﬁﬁ@zﬁ,:
NOEOWREICOEERHZEZLTVET, fhed :
O X 5 AL X DEF #oﬁamﬁi%%mﬁ
WAL, 2O A= ALITDONTH i m%
BTEW: - EREWS - MRS B LT e T A
I AR EDL IR B A S HERAITEIIL X5 & L
TWVWET,

Homologous recombination plays important biological roles in
generating genetic diversity during meiosis and in repairing
damaged chromosomes. It is also involved in other important
subnuclear events such as DNA replication, DNA repair, prop-
er chromosome segregation, and so on. In other words,
homologous recombination is not only a genetic engine of
genome diversity but also a guardian of genome stability. We
are very much interested in these various and ambivalent
aspects of homologous recombination function and trying to
elucidate precisely its molecular mechanisms by various in-
tegrated approaches with genetics, biochemistry, structural bi-
ology and other effective methodologies.

l - RrpS1
e — Unsiabds SEI indermadaie

I Mt Bctvins ANGS 1 M

+ # RhpSSTReET + # SwdEhi *- EwilSarid
=l = e
1 I )
AhpSa AhpS4d Ahphd
pEaA EOGA S0
ST RrpST. *n-murul I |
EE SLG L2 2=
l [ o] Tilm l l
r‘cu:c. E BCCO | [wrse

’@%ld)ﬁsﬂﬂ’ﬂﬁ;’%ﬁ [2&1F% Rhp51 KRR 5 fE A 2 R ER
Several pathways of Rhp51-dependent recombination in S.  pombe mitosis.
SEl; single end invasion intermediate, DSBR; double strand break repair,
SDSA,; synthesis-dependent strand annealing, SEC; second end capture,
dHJ; a double Holliday junction, GC; gene conversion, CO; crossing over,
and MT; mating type switching.
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GANLEY, Austen R.D.
Ph. D., Assistant Professor
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Hig BfE
KOBAYASHI, Takehiko

D. Sc., Professor

EVDBICRENEYT /) LREDHEICIEHS

Chromosome rearrangement and adaptation

E OISR D — DI BRBIGEINT B8N 2F O Z L TF. ZORIORBMF TEE T B HERERBIIZ LI % T &
T ENRTEE L, MINRENTS / & GREBNEH) OWEBHIzL-TZXbhTnET,

LHAL—HT, 7 AIEDOHHETHVLRBITEDL>ThHoTIZRY £, 7/ ADRFEIZAALRDHILD
BALEBIZRZTZEBHMONTVET, A biZy ) AOWE, HICBRIETEOEL GERZE TR OAh =X A
WHEB L, EMPTIT Ry ) LA UH LWERE 2 S L CTE ORI TNET,

INFETYRY —ARNAKEBIETF GDNA) 2EFNANE L THIEA I = ALICONWTHELTEE Lz, FOR%
RELTIDNARIZZE—%2—RBIMEOTLDDREIERENFEAET I L #BALELE (K), ERENZ i, #%
EMTEOHREEEEL IDNADO a2 B —HRoR e 2L S ®D &, MOEMMEE LY, ZOMMn o8
WORECBZ LD E LT, TOZ LIZrDNADED ZAE S USN ORI D168 (Extra-coding#fE) 2H 35 Z
EERBLTREY, BEETZEDTHET,

ERET —< 0 )RV — A RNABERTFOHR 0 7 ) AORREWNDFE R T gt e RO AT =X

2 @ B EUA T OEA LR @ B/ ME & F = v 73R A > 1l

telomere centromere telomere
o "AJES - Chr XII
= —e-3- -O3- -
¥ RFB
D§B
—3 ot
DEMERS ;

Sister chromatids: :

E-proy

—=p
copy humber ks
» AN

Under reduced
copy number

m/:heiin SJi.rzp
Ao | (==
(g | =
- / 3 e _
:)}. ..”: i - =+ T30y 4) -
\ ' Duplicated copy
FETIRT— | s el

A. No repeat number change B. Repeat number increases

IDNA DIE—#ERHTHAE IDNA X E<DIE—ELS-EAREERR
FTHD, TDHIEnoncoding 72855 TSN HIETRMAERZ fERIZLY,
BIZ—ELARLIZREZRTNS,

Mechanism of rDNA amplification regulation. The rDNA is clustered in
long tandem repeats on the chromosome. The copy number is main-
tained at an appropriate level by unequal sister-chromatid recombination
regulated by a noncoding promoter (E-pro) through cohesin dissociation.

One feature of organisms is the ability to adapt to the envi-
ronment. Thanks to this ability, organisms could survive on the
earth in changeable conditions. Such an ability is supported
by flexibility of the genome. On the other hand, the genome
determines the design of life. Therefore, changing of genomic
information, if it occurs randomly, is likely to be toxic for or-
ganisms. Indeed, it is known that instability causes cancer and
premature senescence. We are studying how cells change the
genome safely. One attractive mechanism for this change is
gene amplification. Gene amplification makes it possible to cre-
ate new genes and modify them without destroying the orig-
inal one.

We have been analyzed amplification of the ribosomal RNA
gene (rDNA) as a model system and found a stabilizing mech-
anism (see figure). Interestingly, manipulation of the mecha-
nism to change rDNA stability or copy number expands the
lifespan of the cell and induces other unusual phenotypes. This
suggests that the rDNA has some extra-coding functions that
are not yet identified. Research into these extra-coding func-
tions of the rDNA is going on now.

Research projects: @ Mechanisms to maintain the sta-
bility of rDNA @ The relationship between genome stability
and cellular aging and tumorigenesis @ Evolutionary study of
repetitive genes @ The nucleolus and checkpoint control

Ganley, A.R.D. and Kobayashi, T. (2007). Highly efficient concerted
evolution in the ribosomal DNA repeats: Total rDNA repeat varia-
tion revealed by whole-genome shotgun sequence data. Genome Res.
17, 184-191.

Kobayashi, T. (2006). Strategies to maintain the stability of the
ribosomal RNA gene repeats. Genes Genet. Syst. 8§/, 155-161.

Kobayashi. T. and Ganley, A.R.D. (2005). Recombination regulation
by transcription-induced cohesin dissociation in rDNA repeats.
Science 309, 1581-1584.

Ganley, A.R.D., Hayashi, K., Horiuchi, T. and Kobayashi, T. (2005).

Identifying gene-independent noncoding functional elements in the yeast
ribosomal DNA by phylogenetic footprinting. Proc. Natl. Acad. Sci.
USA. 102, 11787-11792.

Kobayashi, T., Horiuchi, T., Tongaonkar, P., Vu, L., and Nomura, M.
(2004). SIR2 regulates recombination between different IDNA repeats,
but not recombination within individual rRNA genes in yeast. Cell
117, 441-453.

Takeuchi, Y., Horiuch, T. and Kobayashi, T. (2003). Transcription-
dependent recombination and the role of fork collision in yeast rDNA.
Genes Dev. /7, 1497-1506.
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Molecular mechanism of eukaryotic DNA replication in the cell cycle

D. Sc., Assistant Professor

Pk DNAK, A0 SEHIc—ERZ T ERIZER SN, R Ih T EEd, ZofEicky, 8z
TEHRITE > D HIGERNEE L EMITED S DTY, L, BEEEMORAAEDNAOEHENRED L S iITiibh, £5
LCSHIDARIZHEBEN D Dh, FOFMIIRZE LS BPoTOWERA, AR TIZZORMEIREZ S50, HEFRE
REEGEMOETNRE LT, REEDNAKEBEBRONIEEZIT> THET, DNAKBEO L 5 23RN 2448l 4
1%, B CTEMAR RS b N 2SS MAEY £ TILRO S TSIV TR EEZ BN TWEY, %7,
RN R B2 R A B e B, KREORE# S M THLIBTIc b E L £9,

Rk DNA OEELL, MASICZ VR EINThET. 127 ) UiREES > —E (CDK) 1%, BADX /7
B VRT3 Z ik v A AR L TOETR, REARDNADEEIZBNTD, ZoORbERETS L L
BICEGLIZBESEZ SR 0E S ICLTWET, ki, HEZ2L78SId2E SId3ACDKIZk Y U v gibsh
5L, bO5—ODBEBE L RIETHSDpbll LS LT, HMAZBBRTAZ 2R LE L, 22T, EEBKBO

TR EIET 5 —ER L LT, CDKIC &2 EEFGORIBEBEOMEDIT> THET,

e {5t [

'bubble’
_— IY'I
& I“ . ‘I ﬂ |
e 2n
o™
n

DNAE DA, FIRERIC SV A ELERFPDDNA R TZ, 2 )
TP AA—RBRKENAICLYREE(1st D) e (2nd D) THEEL=E
®,Bubble WERFHIRERY,

Initiation of DNA replication. DNA replication intermediates were separated
on basis of size (1st D) and shape (2nd D) by two-dimensional gel
electrophoresis. "Bubble” indicates that DNA replication initiates in the
DNA fragment examined.

Chromosome DNA is replicated accurately in accordance with
the cell cycle and segregated to daughter cells. This process
ensures cells to transmit accurate genomic information to their
progeny. However, molecular mechanism of DNA replication
and its regulation in eukaryotic cell cycle have not been well
elucidated. To approach this subject, we have isolated nov-
el replication factors of budding yeast and analyzed their func-
tions. Budding yeast is a simple single-cell eukaryote amena-
ble to genetic analyses and cultivated easily for biochemical
analyses.

Eukaryotic chromosome is replicated exactly once in the
S-phase of the cell cycle. Cyclin-dependent kinase (CDK), a
key cell cycle engine, inhibits re-replication as well as promotes
the initiation step of DNA replication. We have revealed that
CDK promotes DNA replication through the phosphorylation-
dependent interaction between replication proteins; Sld2 and
SId3 proteins are phosphorylated by CDK and then bind to
Dpb11. Thus, if we bypass this interaction, DNA replicates with-
out CDK activity. However, it is not elucidated how the inter-
action between these proteins promotes DNA replication.
Therefore, we have been studying molecular mechanism of the
initiation step in chromosomal DNA replication, which requires
CDK activity.

Tanaka, S., Umemori, T., Hirai, K., Muramatsu, S., Kamimura, Y. and
Araki, H. (2007). CDK-dependent phosphorylation of S1d2 and SId3
initiates DNA replication in budding yeast. Nature 445, 328-332.

Tak, Y-S., Tanaka, Y., Endo, S., Kamimura, Y. and Araki, H. (2006).
A CDK-catalysed regulatory phosphorylation for formation of the DNA
replication complex Sld2-Dpbl1. EMBO J. 25, 1987-1996.

Walter, J.C. and Araki, H. (2006). Activation of pre-replication com-
plexes. In DNA Replication and Human Disease (ed. DePamphilis,
M.L.), pp. 89-104, Cold Spring Harbor Laboratory Press, NY.

lida, T. and Araki, H. (2004). Non-competitive counteractions of DNA

polymerase and ISW2/yCHRAC for epigenetic inheritance of
telomere-position effect in Saccharomyces cerevisiae. Mol. Cell. Biol.
24, 217-227.

Takayama, Y., Kamimura, Y., Okawa, M., Muramatsu, S., Sugino,
A. and Araki, H. (2003). GINS, a novel multi-protein complex required
for chromosomal DNA replication in budding yeast. Genes Dev. /7,
1153-1165.

Masumoto, H., Muramatsu, S., Kamimura Y. and Araki, H. (2002).
S-Cdk-dependent phosphorylation of Sld2 essential for chromosomal
DNA replication in budding yeast. Nature 415, 651-655.
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KURODA, Shinya

Adjunct Professor

RIRCLBEMREDETY Y

Animal models of human diseases

PTFNEERIBD AT LEME

Systems biology of signal transduction

FAl, b MNEROBWET VOB EZNL ZHN
TR B OBIGEN 2D TND, O, KM E
BHEBMO R 7 ) —=  FREMEL, SHRER
KHRAZRTEBO~ T ABEBRAEZERL TE, 2001
FLE, ~IVARLVY RERYENZEE L X —FiEE LT,
FIZH L WD 7 F U RoPURYE S O VE AL 2tk %
P57z, Tk Mo R O EZED TE T,
Bl ziX, b b olEsia-ehgssiie s aEr e~y
AICEFEMBR L T, BRMECHEHAE T3 588
S ROBEZHIT L TS, ZRIZINAT, #BEIT
SRR~ AR ZRHR Y a v By MERRBEE AN
T, BPIEDRKRSZEEFIET L NF L L TORNEEE
T OBIBFENT ZHE LD TN B,

Our main research interests are in the development and anal-
ysis of animal models that can be used to study human dis-
eases. For this purpose we established a large-scale mouse
mutagenesis screen, which resulted in many new mouse
mutants with a wide range of disease phenotypes. Since 2001
| am the Scientific Director of the Helmholtz Centre of Infec-
tion Research in Braunschweig. One of our main research
topics is the use of “humanized mice” in order to develop an-
imal models that are suitable for testing the safety and effi-
cacy of new vaccine candidates and antiinfectives. For this pur-
pose human hematopoetic and human liver cells are xenografted
into immune compromised mice. The influence of the genet-
ic background and other modifying factors on the engrafting
efficiency and immune system functionality is analyzed. In ad-
dition we are interested in the use of inbred and recombinant
inbred strains of mice as a tool to dissect complex quantita-
tive traits, particularly those related to susceptibility to infec-
tious disease.

100 rods WB irradiation
k &E ,..-“
Intrahepatic injectian
of haifreans CO34 hemalopootic sbem colls

03
%o ’?&':@* WPATSCID
c' ¢ Intrasplenic injection &hﬂ

of human hepalocyios

A praject funded by the Bill & Melinda Gates Foundalion {Grand Challenge Program)
[hitp: iy, by -consortium.org)

Eb DA CH BRI E o =TEMET DX I OIEE, RIERH
HEIC&STHREININLDOT IR, FHTIF U ORBELERO L
2HCZONREFMT 2=0IZFIAEND,

Production of “humanized mice” containing human hematopoetic cells and
human hepatocytes in order to develop animal models that are suitable
for testing the safety and efficacy of new vaccine candidates and antiin-
fectives.

T2 LOWZED HEEX, X% I F Ziiaths & Hl 4
BYTFINMEERY NT =T DA =A% [V AT N
CLTHETAZETY, A bIZERNWFEE Y
Pa—& - vIal—yaryOmzRAnTy AT A4k
ML WO BLEL GO REEZMEL LS L TVE
3. BARRIZIE, MEGORESR Y 7 A u W, 1
VA ORISR > TZE 2T > T E T,
NS OBHAIZIE, [F URSHOREL T bR ORRE & —
NZE S THERDP R D Gl L TnE S, BFER,
FIEA R ORERE R & — v HRIlEN O TR ED X 5 I
T a— K. Fa— NLTELEREREEIBT D0 %2ME
WLTWET,

Ultimate goal of our study is understanding of mechanism of
signal transduction networks that regulate various cellular func-
tions including cell-fate determination, synaptic plasticity and
insulin actions at systems level. In these biological processes,
the same input stimulation elicits distinct outcomes depend-
ing temporal patterns of input, and we are interested in quan-
titative mechanisms of the encoding/decoding systems via sig-
naling networks that underlie these processing. We use both
experimental and computational approaches. Thus, we are try-
ing to understand cellular processes in terms of Systems Bi-

ology.
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Systems biology of signal transduction

ERMEZDHR—ALR— : hitp://www.kurodalab.org
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Developmental genetics of organogenesis
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RRBEREE R T 2B 28 5100, MiatEng, EauoE, MEREL s o kA MBS A E T, FA
TebiX, 77 AOBHBROPICLTZO X S BRERBEZMET2O0EMHL, SFEMECH LVWFEEZHERL X5
ELTWET,

1. ThET, BEOEMRINANE — i3 WETFS L TTE 2MEAOBRENR TESNDE L EX BN TEE
L7, L»L, RMEO X5 2EWEE2E oM TIE, Mg TH1 OWE RTINS A BSEE Smich B R 2
B2B5ZEREETT, Aebid, FAA»SHEESNIZEE ROMBMIETD, £ < DX R0 B ikER Ok
EOMIBICRHET D E#BALELRE (K., ZDZ &I, fesHiaidihsk 2 8%ko NX ] 124059 2 MmN AR 72
BHEZIHA TNDZ L BRLTVET., ZOXMOEEHEESLZORFZOMITZE L, [ilLOMIESHREED D
WM TEDD] EVHFETRERROF LN L —L T — 7 ZHELTVET,

2. WEOEA - ML, dSEH OERNRS R ERYIEL THMEL el ekt L ClEAE T2 ick- T
HbhTwET, SHIIEAY OM/NREE (=vF) PLOY I FAEZIFCififas LTontE+#E L E3, A
72 biX, MOEFEO—EBO KIS ERSHIE R D =y F 2K T2 L WHFRES L iz, BBk s 7

NERE T L TR,

o A 5

A:2avagNIREORL SRERIREEMR T SRR (B EE
BN BDEHERBEGFOT IV R), COESRERAN DL
BEETO#EMERTLRESNS(B),
A: Neuronal axons (white) that constitute the ladder-lake neural circuit in
the Drosophila embryo. Localization of membrane proteins to sub-axonal
segments (green and magenta) can also be seen when neurons are iso-
lated from the normal environment in culture (B).

Construction of an organ requires a number of cellular events,
such as proliferation, fate specification, and cell shape change.
We are analyzing how the genomic information orchestrates
these events, to discover new principles of organogenesis.

1. Classical models on organ patterning assumed that dif-
fusible morphogens generate a gradient of positional informa-
tion extra-cellularly. However, cells that have long cellular
processes could also exert a long-range effect by localizing
molecules to a part of their processes. We found that many
membrane proteins are localized to sub-axonal segments even
when neurons are placed in culture, isolated from their normal
environment (Figure B). This means that neurons possess an
intrinsic mechanism to “pattern” the axon into several sub-axonal
compartments. By analyzing how such compartments are
formed and what they do for the entire nervous system, we
aim to build a new framework of organogenesis.

2. The establishment and maintenance of the organ depend
on the continual production of cells through the self-renewal
division of stem cells. Stem cells acquire their identity through
signals from their micro-environment, the niche. We study the
molecular identity of the niche signal, taking advantage of our
finding that some somatic cells in the embryonic gonad con-
stitute the niche for germline stem cell formation.

Suto, F. et al. (2007). Interactions between Plexin-A2, Plexin-A4, and
Semaphorin 6A control lamina-restricted projection of hippocampal
mossy fibers. Neuron 53, 535-547.

Williams, D.W., Kondo, S., Krzyzanowska, A., Hiromi, Y. and Truman,

J.W. (2006). Local caspase activity directs engulfment of dendrites
during pruning. Nature Neurosci. 9, 1234-1236.

Hiramoto, M. and Hiromi, Y. (2006). ROBO directs axon crossing of
segmental boundaries by suppressing responsiveness to relocalized
Netrin. Nature Neuroscience 9, 58-66.

Kanai, M. 1., Okabe, M. and Hiromi, Y. (2005). seven-up controls swit-
ching of transcription factors that specify temporal identities of
Drosophila neuroblasts. Developmental Cell &, 203-213.

Asaoka, M. and Lin, H. (2004). Germline stem cells in the Drosophila

ovary descend from pole cells in the anterior region of the embry-
onic gonad. Development /37, 5079-5089.

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

D. Eng., Assistant Professor

ERSDTEIR, HILHREER IR SIS DR (L E IR F DEIRL

Genetic analysis of circulatory and digestive mechanisms in Hydra:creation of evolutionary physiology

Division of Developmental Genetics

ARER T TG 2 He ) SR 2 M0 —28] T, %o WeEIx, M, Wik, MRk, Bkl
E8ETHD, L, HREOEIEL, HBRERITOM LIS Lo X5 ITESEm CiE o icgEh
U 72 A BRE 20X, Z WA T 22 TH 5, NiEEmBIZAEmEboBf CAE TR, Lo =<
BENZIZZ D L 5 BRI B IIRIETHRBPRBIALER T TEEL TWEEEZBND, TIIRERE 2R TIC4EAE
TEepEnd b, FRRZMIRENY TS < OBREZ Ric Lic & £ % 5. RBMIFEERETHIUTILHTIR
WARETH B L, BEOMBIIMARIMA D DI THREE LT 5D TH D, N LT, FHERETHEIMITES BT
EHRIIHEE Lo T, HATHIZEL L9 &5, Rk W o MBSO, ThbbWillzicie-oTLE S
PHThHD, EEHIZE RS OBREEROBELRRE, 5 2 M OMIGRREOFEMRBZN D, IEHITIRE L Iz AT
RBHENVWSI DI, £ THAITENRZNENS BNIAHTHY, EBRITIERHEERY & AN I8 S8 WHERE D
ANSBNTWBEDTIRERWALEEZD LSRR Tz, I Tk RS ITBW TATRAETHERE D RBIMRE DMIT ZBAlE L
To. BAE, AL, TEBR, PRI, BARRMERHEERETR ST oW T O, BIERMENT 21To Tnd,

“Where do we come from? Who are we? Where are we go-
ing?” These phrases well depict the motivation of studying the
human origin. Our research group focuses to searching for
evolutionary origin of physiological functions of homo sapience
not in early vertebrates or chordates but in far more primitive
organisms.

Hydra, a member of the phylum Cnidaria, is one of the
most primitive multicellular organisms. The body plan of hy-
dra is simple, a cylindrical body column with the head at one
end and the foot at the other end. The digestive tract of hy-
dra is a blind sac with only one opening at the head end that
works both as the mouth and the anus very much unlike the
tube form digestive tract of higher organisms. Because there
is no coelomic space in hydra, the digestive tract of hydra also
represents the ancient form of circulatory space. Therefore,
the digestive tract of hydra is called gastrovascular cavity. The
mechanism for digestion and circulation in hydra has been
thought to be diffusion.

In our project, we examined whether diffusion can truly
be the underlying mechanism of physiological functions in hy-
dra. We found evidence that the basic mechanism of circu-

60 sec

ERSORE R §TERCEEES

(A)BHEDKREE, (B)DEDHKE, HILERNZEHAPKYELEEN D,
COBEFEFOBELNBYE S (HESKRISITIREHES LTS,
Esophageal reflex-like movement in hydra. (A) Usual process of stuffing
hydra with Artemia. (B) only a limited number of Artemia is ingested, the
contents are transferred by the autonomous movement of digestive tis-
sue. This movement is similar in appearance to the movement of human
esophagus termed “esophageal reflex”.

lation and digestion in hydra includes various tissue movements
that resemble the movements in homo sapience. Underlying
mechanisms of these phenomena and neural regulation of these
processes are being investigated.

WK M, RERIER WAL oML BAE, B, B
58 20074E1 A 5.
Shimizu, H., Koizumi, O. and Fujisawa, T. (2004). Three digestive

movements in Hydra regulated by the diffuse nerve net in the body
column. J. Comp. Physiol. A /90(8), 623-630.

Shimizu, H. and Fujisawa, T. (2003). Peduncle of Hydra and the heart
of higher organisms share a common ancestral origin. Genesis 36,
182-186.

Wk #. (2003). BEEMIONL, TEERMERE DAL %
JeEE e NS icid. B ER L2258 Vol 20, No.2, 69-81.
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NISHIOKA, Kenichi

D. Med., Assistant Professor D. Sc. Assistant Professor
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Gene expression during Drosophila development

O LYY RT 4 7 AN AT LD+ ZHINAE OBIZFRB N X — IS A 2R T, AR EE
CHERF SN MNERD D, ZOBRIT [Pz xT 1 7 R ERHEND, FaEE, v avyavzzHnTPo-
sition Effect Variegation ° Hox @1z DFHHIEIZEEDL A NFREE D FL VT L, €Y 31T 1 7 Al

VAT ADOHED I LTINS,

® DNA supercoiling factor (SCF) & SPT6 ®AEW =%l : FuEIX MRA VY A5 —F T &4 L TDNAIZAEOHES
HAZEATASCEFRY av Y sy XEahkoBMIEIcEb3Z L2 RHELE, £, EEMERFSPT6I
RNARRA S =V NI X DEEI > TEBREINZ 7 u<F U #EDT 7 4+ 0V h~DERICEADLS L E X b5, FhE

1ZSPT6 DL HfaEMITRB T BERENZOWTHFT L Tnd,

o Rl AT BT B MNLEB OWATED A 7 =X & 2 R IGHAAE, BB OBR TH Y, MlakM» XA
IV 7 IIBEBTERRETH D, EX P avYauRToRBMAZEFNMIC, FiZ, ~Fu3BEGEEIE
HLU, WiireiliEs) zHd 5 2 =X L2 L TnD,

Heterochromatin

Active chromatin

K4Me

GAGA

. factor

GAGAGH

Replacement of K9-methylated
histone H3 by H3.3

GAGARF& FACT HKOAFILEERN  H3ASH33~DE#EIESL
TATRIARFUOBREERH,

GAGA factor and FACT-dependent replacement of K9-methylated his-
tone H3 by H3.3 counteracts the heterochromatin spreading.

® Elucidation of the regulatory mechanisms underlying
epigenetics: In multicellular organisms, expression patterns of
genes should be maintained stably through and after cell di-
vision. These phenomena are termed “epigenetics”. Using
Drosophila, we are trying to elucidate the regulatory mechanisms
underlying epigenetics through molecular analyses of factors
involved in Position Effect Variegation and regulation of Hox
gene expression.

@ Biological significance of DNA supercoiling factor (SCF) and
SPT6: SCF is a protein capable of generating negative super-
coils on DNA in conjunction with topoisomeraselI. We found
that SCF plays a key role in dosage compensation of male X
chromosome in Drosophila. We are also analyzing biological
role of SPT6 in multicellular organisms.

® Mechanism of the coordinate cell movement during gastrula-
tion: Gastrulation is a common step in animal development,
where many cell groups move in a dynamic manner. We are
studying on mechanism of the coordinate cell movement focus-
ing on heterotrimeric G proteins in Drosophila.

Nakayama, T., Nishioka, K., Dong, Y.-X., Shimojima, T. and Hirose,
S. (2007). Drosophila GAGA factor directs histone H3.3 replacement
that prevents the heterochromatin spreading. Genes Dev. 2/, 552-561.

Petruck, S., Sedkov, Y., Riley, K.M., Hodgson, J., Schwisguth, F.,
Hirose, S., Jaynes, J.B., Brock, H.W. and Mazo, A. (2006). Transcrip-
tion of bxd non-coding RNAs promoted by Trithorax represses Ubx
in cis by transcriptional interference. Cell /27, 1209-1221.

Furuhashi, H., Nakajima, M. and Hirose, S. (2006). DNA supercoil-
ing factor contributes to dosage compensation in Drosophila. Devel-
opment /33, 4475-4483.

Jindra, M., Gaziova, 1., Uhlirova, M., Okabe, M., Hiromi, Y. and Hirose,
S. (2004). Coactivator MBF1 presearves the redox-dependent AP-1
activity during oxidative stress in Drosophila. EMBO J. 23, 3538-3547.

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

Sauders, A., Werner, J., Andrulis, E.D., Nakayama, T., Hirose, S., Rein-
berg, D. and Lis, J.T. (2003). Tracking FACT and RNA polymerase
II elongation complex through chromatin in vivo. Science 30/,
1094-1096.
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KAWAKAMI, Koichi
D. Sc., Associate Professor

T 5371y amRERRREDBEGFRIRR

The genetic basis of development and behaviors in zebrafish

KISHIMOTO, Yasuyuki

D. Sc., Assistant Professor

INRIBG Y T 5 7 4 v v 2 (Danio rerio) 1%, 2 OMEOEFELRENEDTHD T &, WHZHE LIRINER
TH DD ERROBLER - BIEBRATH DI s, FHBMOBRIERK - 28 EEK - 17872 EmkEaR
SR BEFNCIRT B OEFALEHE LTERLTHET,

BAIE, ABZDNTUVARY Y Tol2%ZMWTET T 7 4 v ¥ 2 BT 2ED JVBIZFEAEORSE, 612
BIZF Ty TR - 2N = Ty TEOBIBICH A THO TRIIL TEE L, ZOHEEHAND L, H4R
FRIZR T 406 - MR - SR BRI IR FRELZ L T2 2 B8 TEET, £, FRFICHRERRSIBEIERIC
HERHZX 2 TIHHBETERRTEIZLENTEET, WMAOWEETIE, ZOMBIZER L iz hikinzs:
MTHZEIREIVERINAEIN S VAV 2=y 770 v v aRe, BRINGBREFED EITLT, FHEBMORmRE

a4 A KT B ERREE, S FRNEREHEET S D OWRE T TWET,
iz, Tol2 5V ARY UK Y AT AW TEH UDBEIRAN T EROBTE, LTS5 7 4 v Y 2 ORMEER
DR REAE T ORERERNT 28 U T, BHEEIEIZE Ic BT 2 RO EFM 2 BT 2 2D O 21T > T

%9

BEFNIYT - TN — Iy TR LA - M0 SR E RN GFP
FH, (E LB, (FELRE LM, (ETOME, (B T)REMRE,
GFP expression in specific cells, tissues and organs by gene trapping and
enhancer trapping. (upper, left) skeleton, (upper, right) cells on the skin,
(lower, left) blood vessels, (lower, right) sensory neurons.

Zebrafish is an excellent model animal to study vertebrate mor-
phogenesis, organogenesis and behaviors by genetic ap-
proaches since it is possible to breed and maintain very large
numbers of fish in the lab, and since early developmental defects
are easily identifiable in transparent embryos.

We have developed novel genetic methodologies in
zebrafish by using the medaka fish Tol2 transposable element,
such as the gene trap and enhancer trap methods. These
methods enable us to visualize gene expression in specific cells,
tissues and organs during development as expression of a re-
porter gene such as GFP, and also to discover genes impor-
tant for morphogenesis, organogenesis and behaviors. We are
currently studying transgenic fish created by these methods
and developmental genes discovered by these methods to un-
derstand genetic and molecular mechanisms underlying ver-
tebrate development and behaviors.

Also, we are developing new transposon-mediated genet-
ic methodologies and investigating zebrafish maternal-effect
mutants in order to understand the roles of maternal factors
in vertebrate early developmental processes.

Scott, E.K. et al. (2007). Targeting neural circuitry in zebrafish using
GALA4 enhancer trapping. Nat Methods 4, 323-326.

Blaser, H. et al. (2006). Migration of zebrafish primordial germ cells:
a role for Myosin contraction and cytoplasmic flow. Dev Cell /1,
613-627.

Fisher, S. et al. (2006). Evaluating the biological relevance of puta-
tive enhancers using 70/2 transposon-mediated transgenesis in zebrafish.
Nat Protoc 7, 1297-1305.

Urasaki, A., Morvan, G., and Kawakami, K. (2006). Functional dis-
section of the To/2 transposable element identified the minimal
cis-sequence and a highly repetitive sequence in the subterminal re-
gion essential for transposition. Genetics /74, 639-649.

Kawakami, K. (2005). Transposon tools and methods in zebrafish. Dev
Dyn 234, 244-254.

Kawakami, K. et al. (2004). A transposon-mediated gene trap approach
identifies developmentally regulated genes in zebrafish. Dev Cell 7,
133-144.
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Genetic and evolutionary studies of embryonic pattern formation

757491 DBAER DR ERER

Insertional mutagenesis in zebrafish

e bOWEX, 5200 TV ITHETEET,
1) HOBEROMBALIZBITDHRALT 1 v/ (Hox) #iz5
FHEo®%kE]  2) wEsAEICRBIT B oo ElL  3)
R IR B ikt R oL 4) ELOWERET
D> AFAHEFNZEAL O 5) @ ORISR AT
ZRVEY TEEFRIEZIT O T OfIFREI > A7 A
DB,

F & UTHiREY, FHICHBSE Parhyale hawaiensisiZ
HBAEHTTVET, 1) ~3) OFABRIX, fhoE
FNVAER TR SN TE WL O OBRIENHEER T
FoTHbhTnET, ZIhroELBRHNEDTFED
20 - BRI ITHGE T B 72diT, 4), 5) Ot
REFFHOTVET,

The research in my lab can be divided into five main categories:
1) the role of homeotic (Hox) genes in the evolution of body
morphology, 2) the evolution of segmentation mechanisms dur-
ing early development, 3) the evolution of the central nervous
system of arthropods, 4) the analysis of cis-regulatory chan-
ges during evolution, and 5) the development of misexpres-
sion systems to manipulate organisms not amenable to stand-
ard genetic approaches. The majority of these studies are car-
ried out in a variety of arthropod species, with an emphasis
on the crustacean, Parhyale hawaiensis. The first three are
closely related because well-defined sets of genetic interac-
tions are responsible for all three of these aspects of devel-
opment. The fourth and fifth research categories are devot-
ed to establishing rigorous molecular and genetic methods for
testing the hypotheses derived from the first three research
areas.

5% %8 Parhyale hawaiensis |Z§+% HoxE&{=F Scr(FR) & Ubx (£ &,
B IEHB)DRR, £ T 54, AIERCKED DAPIRA T EIHT—
EMZH0, Ch b0 HoxEIR T, HIREHMON B O EDELH
ZiEE->TLS,

The expression of the Hox genes Scr (red) and Ubx (black on left and
yellow on right) in the crustacean, Parhyale hawaiensis. Left is Nomarski
image and right is false color overlay over a DAPI image of the same em-
bryo. These Hox genes play a role in the evolutionary changes in crus-
tacean appendage morphology.

YIS 74 v atfnWizT7 U — NEEFIL, B4
B OB EIFAR 2 ST T B e IaA T, &k
1%, FABEEZHRET BRIz FOMBENREEHE L
T, Ya—RKZA 7L bhry g VRAERWHEAZLREL
BIEIZ XY, 33B/0ETS5T7 4 v 2 BEEESEELEL
Too ZIHIX, FAEITHAEREBIZTOR2%ITHTY
9, TAIL, INOOERE, FEE, FHLKREOR
W, MBS, HARBEPOERAZ Y —=2 7L T
9. Fi, EERECEDAIEREFREL, £TDY
RY — ABEHEEBETENHEETTHHZ L 2L
MZLELRE, BE, VRY —ABEFRED XS I
BRI > TV B RIZONW TR TWET,

Forward genetic screens are powerful to identify the genet-
ic basis of developmental processes, and, particularly, suita-
ble in zebrafish; i.e., large numbers of fish can be maintained
in the lab, individual pair matings provide large numbers of prog-
eny, and embryos are transparent. Towards the goal of iden-
tifying a substantial portion of genes required for embryonic
development, we developed methods for insertional
mutagenesis using pseudotyped retroviral vectors, and isolat-
ed mutants of 335 zebrafish genes. Compelling evidences in-
dicate that these represent at least 25% of the genes essen-
tial for making the zebrafish embryo. We are currently
re-screening the mutant collection from more than 20 aspects
(“shelf-screen”); i.e., cystic kidneys, defects in the jaw and car-
tilage, altered liver sizes, and etc. We also identified mutants
with a definite predisposition to the development of rare tu-
mor types. All of these had mutations in ribosomal protein
genes, showing that they are tumor suppressors. We are study-
ing the mechanism how reduction in the dosage of these genes
leads to tumorigenesis.

o e o
LRV LBEEFERATA2EEBRAICRONSERES. £ 7!
LIS Tv o aBER(DERAE 2K 1 BRE. AT UFIZLYHA
SOOI ET STy a DB EHRHEES.
Top: adult fish heterozygous for a mutation in a ribosomal protein gene
with large abdominal tumor. Bottom, left: wild type embryo (upper) and
the ribosomal protein gene homozygous mutant embryo (lower) at 1 dpf.

Bottom, right: sectioning revealed a tumor resembling a malignant periph-
eral nerve sheath tumor.
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Evolution of organisms at genetic/genomic level

Bh# 18 (&)
SUMIYAMA, Kenta

D. Sc., Assistant Professor

AFRETIE, FWoH#ELE, Bl ) ALNITRBNT, ZErE ar Ea—X@Fomms» 52 L Tnb,
B NBICWZ 2 BRE - WAHEOEIL 2RO HLE LTS, TFRF—<iZUTOL0RH 5., o FHANES /A
S Silver @ b kN OERREM:ARET D RIZTEAL M D I2DI1Z, JFEMICE MGEBgRF LRy Y —, dU5, 5
V=X R EDENEDS ) AEFIEREL, b N A EHEALEEEL S T 217> T\ 5, e FAHIHo
AL R ORT ¢ 7T v DL & A TR T O R BGIH OEAL OBIRE M D D, HEEREEIK O R
BIXOHEALZ KBRS 7 57 v —2 ORFIRITR L OBREFEALRICE VERL TS, o MEEEEFOM#EL:
MERNIHINR T OPURZR DT, N7 F Y TR A VAR EHINAN S DEEEZ T, EOBERBRIEL D
AREMEAE V. ABOREB L ORh RUMHELEIE T O ZHEL TnD, @ ZDMOIFET —< @ LE OB TS
DORRBYENT, b NBRIETFO~y Er 7, BIETREEAWLEREMEME O, BT EIHFREOF LY

RN R L CHEALF R DT D DOH LT — X X— ZDFA%E,

FEIUVRDIZYIRIRIZED TNV Y —BFHINER
An example picture of transgenic mouse experiment for enhancer anal-
ysis.

We study the evolution of organisms at the genetic and
genomic levels through wet experiments and computer anal-
yses. We are particularly interested in primate and mammalian
evolution toward human. Themes of our study are: ® Ape
Genome Project Silver: In search of genetic changes respon-
sible for human uniqueness, we are determining genomic se-
quences of chimpanzee and gorilla that are phylogenetically
close to human, and do molecular evolutionary analyses.
® Molecular evolution of developmental regulation: We are
studying cis- control elements of the developmental genes by
sequence analysis and gene transfer experiments of large scale
genomic clones, in order to elucidate relationship between evo-
lution of cis-elements and body plan. @ Evolution of blood
group genes - Blood group antigens are expressed on cell sur-
face, and have a higher chance of being effected by bacte-
ria or virus. Therefore, their genes may have undergone pos-
itive selection. We are studying genes for ABO and Rh blood
groups. ® Other themes include: large scale evolutionary anal-
ysis of many gene sequences, human gene mapping, analysis
of evolution of closely related populations using gene gene-
alogy approach, development of new methods for the study
of gene evolution, and the development of new database for
evolutionary studies.

Ezawa, K., OOta, S. and Saitou, N. (2006). Genomewide search of
gene conversions in duplicated genes of mouse and rat. Molecular Bi-
ology and Evolution 23, 927-940.

Yoshiura, K., ..., Ishibashi, M., Takahashi, A., Saitou, N., Murray, J.C.,
Saito, S., Nakamura, Y. and Niikawa, N. (2006). A SNP in the
ABCCI11 gene is the determinant of human earwax type. Nature Ge-
netics 38, 324-330.

Kitano, T. and Saitou, N. (2005). Evolutionary conservation of 5’ up-
stream sequence of nine genes between human and great apes. Genes
and Genetic Systems 80, 225-232.

The International Chimpanzee Chromosome 22 Consortium [ H.
Watanabe, ‘-, C.-G.Kim, S. Oota, T. Kitano, Y. Kohara, N. Saitou,
-, and Y. Sakaki] (2004). DNA sequence and comparative analy-
sis of chimpanzee chromosome 22. Nature, 429, 382-388.

Kitano, T., Liu, Y.-H., Ueda, S. and Saitou, N. (2004). Human spe-
cific amino acid changes found in 103 protein coding genes. Molec-
ular Biology and Evolution 2/, 936-944.

Sumiyama, K. and Ruddle, F.H. (2003). Regulation of DIx3 gene ex-
pression in visceral arches by evolutionarily conserved enhancer ele-
ments. Proc. Natl. Acad. Sci. U.S.A. 100, 4030-4034.
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Genetic and molecular basis of biological diversity and evolutionary mechanisms

A 330 DR EITH - THliff LtV TE e Did, ZHEZELNTRNZAL TV RS TY. TOLRMED
AR L AL D EAEN O ZHIR L, (VEMOBIZRREEOIEE, Q2ZUNERDARY T HLERKOHEE,
(3)H LB IRPLARKIZE), S BHIZZ DHEAEH OB & ORI % 3 SHITIE 2D TWE . TR AN Oiis
kS L ZOHEZMIEL THETA, TNTRBEOERITHEY ¥ A. BEK, BlEZmY, RREFHTLIIL
FEMER ORI T, £, #EUIEEOERDOH LW HMAEEZHARBADOS LV THTERRERTLH Y
£9. HAREMOMNT 28 L CRIZ T ORBRELE Az TR A ORI bR TE T,

BE, ¥ a vy aunNzeMHTROMEREITRY A THES, oIKORH &L#IEFRy bV —2 OMEZ
HE & U T B AR N2 S 0 iSO P i @ o (b isks (SO i B e 0 3 A=A 26 & SRR T DT 5 ZRATENIC
BIZD7F 0 FRAKHE (7=uEr) OKRE) @ FEAEBEED ) A RITHS 2 FHEIHRE & BRI 5 o B Ze s 5
ARG T HWOVEK @ TEREHEAL D RURIEAE (MR R 2 RS ARMR R SR O R & — s 0L 5 FERMEREOTE

&, JEAEELH O

X1 #ABR2ZENLENT MbOREER,
Figure 1: 1-Mb segmental deletion caused by ectopic recombination. Such
deletion and duplication result in variation in gene copy number.

Al B.

21 ¥ A0 avCaINIE=RICHBITEERALE/ Z—VDEE,
ABBERY B B7IVHERK.

Figure 2: Variation of thorax trident pigmentation pattern in Drosophila
melanogaster. A: strain from Taiwan; B: strain from West Africa.

Understanding origin and maintenance mechanism of genet-
ic diversity is of our main interest. Detecting action of natu-
ral selection and genetic interactions are particularly intensive
focus of our research. We are also interested in molecular chan-
ges involved in development of premating isolation and mor-
phological evolution.

Much of current evolutionary study focuses on reconstruc-
tion of the “past” history; in our study, termed as Tomology,
an important final goal is to predict future status of genes and
populations with knowledge of the present one. For this pur-
pose, we are pursuing empirical and experimental studies aimed
at understanding genetic structure of “present” populations,
spectrum of spontaneous mutations, and action of selection
and random genetic drift.

We are currently conducting the following studies by using
Drosophila: ® Nonrandom-association analysis of natural
variants for detection of multi-locus selection and gene-network
construction @ ldentification of genes involved in sexual iso-
lation @ Nature and population dynamics of spontaneous muta-
tions @ Buffering mechanism against developmental and en-
vironmental noise and its genetic variability ® Genetic and mo-
lecular dissection of within- and between-species morphologi-
cal variation.

Noro, Y., Takano-Shimizu, T., Syono, K., Kishima, Y. and Sano, Y.
(2007). Genetic variations in rice in vitro cultures at the EPSPs-RPS20
region. Theoretical and Applied Genetics /74, 705-711.

Tatsuta, T. and Takano-Shimizu, T. (2006). Genetic architecture of
variation in sex-comb tooth number in Drosophila simulans. Geneti-
cal Research 87, 93-107.

Takahashi A. and Takano-Shimizu, T. (2005). A high frequency null
mutant of an odorant-binding protein gene, ObpS57e, in Drosophila

melanogaster. Genetics 170, 709-718.

Takano-Shimizu, T., Kawabe, A., Inomata, N., Nanba, N., Kondo, R.,
Inoue, Y. and Itoh, M. (2004). Inter-locus nonrandom association of
polymorphisms in Drosophila chemoreceptor genes. Proc. Natl. Acad.
Sci. USA 101, 14156-14161.

Takahashi A, Liu, Y.H. and Saitou, N. (2004). Genetic Variation ver-
sus Recombination Rate in a Structured Population of Mice. Molec-
ular Biology and Evolution 2/, 404-409.
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WU, Chung-I

Adjunct Professor
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HASEGAWA, Masami
Adjunct Professor
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Search of Speciation Genes in Drosophila

RIS

Phylogenetic evolutionary biology

ORI N — T OEFE BRI, EAEOBERN - 2
THEBETHD, BAEFM v avTaynzo 24
D &N TR LT O iz b b 5 85T D
K EFAELES L LTWS, 2D X5 RiEMEDE
DIRFBIZRBNT, RBIPE OBEN - 551 IEHE % B
LizwWefioTnd, MRITEETE, NS RIS
h—a&, FTERIO 3BEFEITHIbD (KESH), folfks
%, vavYaunzicBiFb~A 27 v RNAOHIEEZH
LTz, <1 7 v RNAITEILRIZTIRE SR Tnb & E %
BNTNBER, BmETHEILL TS <A 27 o RNABHER
VIS D LA ITHERIL TV B,

The main interest in my research group is the genetic and
molecular basis of species differences. In the past, we took
a gene-by-gene approach and have successfully cloned two
speciation genes. We have since been using a system-wide
approach to identify the majority of genes involved in the di-
vergence of mating behavior between the Z (for Zimbabwe) and
M (cosmopolitan) races of Drosophila melanogaster- \We wish
to understand the genetic and transcriptional bases of
phenotypic divergence at this early stage of speciation. The
studies will be at 3 defferent levels-genotype, transcriptome
and phenotype. The scope will be genomic and the tools will
include genotyping tiling array, expression microarrays,
large-scale sequencing, behavioral QTL mapping and, finally,
precise gene replacement (see Figure). Recently, we have
started a study of microRNAs in Drosophila. Although miR-
NAs are thought to be conservative, we suspect that
fast-evolving miRNAs may be relatively common. The mode
by which these small molecules regulate gene output is rem-
iniscent of the genetic control of species differences.

T A

£3us® abtained by the twa-step “Gene targeting™ method

BIRFD/ o7 INEbNEEE Che U Eo=FEEER
BRFRTEGFOBRIZESZENTES,

The procedure used for gene knockout. A very similar procedure can
be used for gene replacement in evolutionary studies.

WAL 2 BRT B T D O IR IS, LD REE AR
MBELTIRADZETHY, ZORDFTERDZH
2THD, LL, 7/ ABEOTF—2BH-oTh, IE
LWRHEBBAE SN LIZRS 220, HEBEICHY 255
WX, HhEo e RMBRHR XREENEI P56 TH S, b
bz, Lo BAEMRERRZE T T, 232K
BHEEEROMES OB &, TheRRT 2O E
OBREED TND, BAMIZIE, BEEEO ZHELD
MR D, BEEIZ3 DOXER I N — T Hh HRERK S
NTW3RY, ZOZERKREOCHEITEE) & BEEL
TWBZEBHLNTI> TERD, KRB ORITNE
ZRHDPEN S REBRRRRTH D,

It is prerequisite to know the phylogenetic relationships among
organisms in order to understand the evolution of life. Molec-
ular phylogenetics is an important tool for this approach. It is
not necessarily easy to know the phylogenetic tree correct-
ly even if genome-scale data become available, because a wrong
tree may be supported strongly in the presence of bias in in-
ferring the tree. We are studying such problems inherent in
phylogenetic analyses and are investigating new methods to
overcome such problems during the process of solving real bi-
ological problems, including mammalian evolution and biodiver-
sity of Madagascar. Recent molecular phylogenetics has
clarified that Placentalia (eutherian mammals) consists of three
groups; i.e., Boreotheria originally from Laurasia, Afrotheria from
Africa, and Xenarthra from South America. These groupings
are considered to reflect continental separation around 100
MyrBP, but the root of the tree remains ambiguious. We are
studying this rooting problem by using genome-scale data.

Continental Configuration of 100 MyrBF and Eutherian Evelution

1 REMORECRELEREDE L, BB A KRELRDILH
ER4H(Boreotheria), 7 7AKEEEEIRD 7 7' ) HEER (Afrotheria), B K
REdS R BET$E (Xenarthra) D 3 DD T IL—Th RSN D,
Waddell, P., N. Okada, and M. Hasegawa (1999) Towards resolving the
interordinal relationships of placental mammals. System. Biol, 48: 1-5.
Nishihara, H., M. Hasegawa, and N. Okada (2006) Proc. Natl. Acad. Sci.
USA 103: 9929-9934
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Epigenetic regulation of the mammalian genome

SADO, Takashi
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D. Sc., Assistant Professor

EMOFEBIRTIE, 7/ LADOBIEERBELWETT, ELWEERBETEBR LTI ERA, £, —
B L 72 ASIE D OIS EIERL L 72 W 2SAAE L 720 LW 5, BIRTEMR &2 IZHI$T 2 BN Y £7-,
DNAEFNZEAL ZH#L 2 2 & 72 S RERFEBNIM A RGET 2 O3DNA A F ik, b A b B, ~Trrao<Fr
R EOTET =2 xT 4 v 7T, 20X RERIIEEFEEOGEORR LT N T2 ZRY > OMHlic b
HET, b MEATLHAKETIE, 7/ AR0AR (S TV T 0 ) XY AREMAL R & OMER R % 03
BELRoTVET,

WHFRETIE, b bV AR E LT ROMEEZREHL TWEYT, o AFHMIICIIT S5/ ARV AR
ek, o EREMIITRITB/NERRNAICE D F 50 ARY VIR, o7 ) ARIVIAZ KA A > OREXE - Hl48 - 3
it, ®Jem— KRNAIC X2 XROEAEEILOE O 27 1 v VR, e YV = RT 1 7 ADOFERBEIZHRE D

HDBIEFOIRN - JREMRN, O RIF - iR - FERE R EOHF~DZE S =2 X T 4 IV ANPLDT Tu—F, o
Bz xT 14 7 AL LR - ik, 0BT T 1 7 ABIFEMOBR 2L,

a2am

Domit

& Dnent3)
R o SR

) LRIVAH DY AT L EZ ATV T EHESDNAAFILLBER T 73—
ERE (). BHERYAHERSRBREIOSHORYIARAR(EL)EESR
SER(ET),

The cycles of genomic imprinting and the DNA methyltransferase fam-
ily proteins responsible for its respective steps (left). Abnormal morphol-
ogy of an E10.5 mouse embryo lacking the maternal imprints (right top)
and a control embryo (right bottom).

Development of an organism requires the developmental
programs encoded in the genome to be expressed in correct
tissues at correct timings. Once a cell lineage has been es-
tablished, its genetic status is stably maintained so that the cells
do not transform into other cell types or cause cancers.
Epigenetic mechanisms, such as DNA methylation, histone
modifications, and heterochromatin formation, stabilizes the ge-
netic activity of the cell lineage without changing the DNA se-
quence. These mechanisms are important for not only develop-
mental gene regulation but also transposon silencing and in-
volved in mammalian-specific epigenetic phenomena, such as
genomic imprinting and X chromosome inactivation.

The following research projects on the epigenetics in hu-
man and mice are ongoing in our lab: ® Establishment of pa-
rental imprints in the male and female germ cells, ® Transposon
silencing by small RNA in germ cells, @ Structure, regulation
and evolution of imprinted genome domains, ® Epigenetic reg-
ulation of X chromosome inactivation by non-coding RNA,
® Human genetic disorders caused by mutations in a epigenetic
factors, @ Epigenetic approaches towards intractable disor-
ders including infertility and recurrent abortion, ® Role of
epigenetics in phenotypic variations and evolution, @ Devel-
opment of new techniques in epigenetic studies.

Ichiyanagi, K., Nakajima, R., Kajikawa, M. and Okada, N. (2007). Nov-
el retrotransposon analysis revealed multiple mobility pathways dic-
tated by hosts. Genome Res. /7, 33-41

Sado, T., Hoki, Y. and Sasaki, H. (2006). Tsix defective in splicing
is competent to establish Xist silencing. Development /33, 4925-4931
Yokomine, T., Shirohzu, H., Purbowasito, W. et al. (2005). Structur-

al and functional analysis of a 0.5-Mb chicken region orthologous to
the imprinted mammalian Ascl2/Mash2-Igf2-H19 region. Genome

Res. 15, 154-165

Sado, T., Hoki, Y. and Sasaki, H. (2005). Tsix silences Xist through
modification of chromatin structure. Dev. Cell 9, 159-165

Kaneda, M., Okano, M., Hata, K. et al. (2004). Essential role for de
novo DNA methyltransferase Dnmt3a in paternal and maternal im-
printing. Nature 429, 900-903

ek ARz (2005). Y 22T 1 72 AAM. HERIEES A
75U — 101, EIENE

%58 Research Activities | 25

=
=2

S
=l
. D
=L]
=3
B
=2
o
g0 @
xS
o
2]




=)
P
=)o)
=3
Eo
=3
o
28 @

=
o
w

BEEEH AR

Division of Agricultural Genetics

BEMRE

Kakutani Group

-
e

Ji&iiiﬁ Eﬂﬂ‘:ﬁlﬂ

AafuZ AT &

Big 2 B HE)
KAKUTANI, Tetsuiji KINOSHITA, Tetsu

D. Sc., Professor D. Sc., Assistant Professor

EMRELET /) LABEOIED LR T2y 5HH

Epigenetic controls of plant development and genome structure

ISy 2445 1Thnd B Jeta b L ORISR EEES Z 1T CTldd 0 £ 8 A BB OFEMEL SRS LU O B CHll ie
DEBICERIND [T =T 1 v 7| RBBPREOEYMTHOLNTHET,

TV = RT 4y 7 il ARSI E OB TS R BE T RB A RAET 5 DICEE T, —F T, TEGH
RIEIT, TPz RT 4y ZREROBAEBEIAITh o TR S, JURER (IR oZEk) LXBITE
BRNSEDENETIHINLODEYTHONTVET, 61T, BREHBMIIEEL TCZEY =371 v 7 2 E#HIE
T 2HHMENTHET, TEY 21T 1 v 7 REABEDOREILIZE D K 5 ITHES 50 b REHOBRZE NS

BT,

A XFAFE, BN T a0 —FIlE 5P 2 X5 4 7 AOMBIRIFEMEBI T, “EY 22T 1 >
7 BRI 3 54  OBIBRF OZERERAMFEE S, i FEEOMMHIEATHET, FEIXZ OfEY
PHNT, UROMEZMZEEL THET, @ DNA AFIALLRNAIICED M S ARY v ofilfHe 7 ) AL L TD
7 a=F U REEOHME & AR EA o LR E A > TV VT v TRIET O

HREBEZ TRESNDLES IR TV BRERZOH, TES T 1y
VERERBERTEKE) BIHER () EENTHRE EN, EED
LYfEHFTLNS,

Epigenetic developmental abnormality induced by ectopic expression of
an imprinted gene FWA. Right: the epigenetic variant showing
late-flowering phenotype. Left: control wild type plant.

Epigenetic inheritance is important for maintaining tissue-specific
and imprinted gene expression during development. Paradox-
ically, the epigenetic variation is often heritable over multiple
generations in plants; and the epigenetic variants sometimes
behave like mutants.

In order to understand the controlling mechanisms of the
epigenetic phenomena, we are taking genetic approaches using
DNA methylation mutants of Arabidopsis thaliana. DNA
hypomethylation mutant ddm? (decrease in DNA methylation)
causes many types of developmental defects by inducing her-
itable changes in other loci.

A ddm1-induced developmental abnormality, late-flowering
trait, was due to ectopic expression of an imprinted gene, FWA.
De-repression of the imprinted gene generated a
gain-of-function epigenetic variation, which is heritable over mul-
tiple generations.

Another ddm1-induced developmental abnormality was due
to an insertion of a novel transposon, CACTAT. This transposon
is silent in wild type background, but it is mobilized when the
methylation is lost, suggesting that DNA methylation is nec-
essary for protecting genome against deleterious movements
of transposons. Once activated by the ddm? mutation, CACTAT
remained mobile even in wild type background, suggesting that
the transposon silencing depends on DNA methylation herit-
able over multiple generations.

e, ARRIT. (2004). A XFAFEHWZZEY =
T4 7 AW, BEAVEMEERER 49, 634-641.

Kakutani, T., Kato, M., Kinoshita, T. and Miura, A. (2004). Control

of Development and Transposon Movement by DNA Methylation in
Arabidopsis thaliana. CSH Symp on Quant Biol. 69, 139-143

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

521-523.

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

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

26 | FAZE:EE) Research Activities



BEEEH AR

Division of Agricultural Genetics

ERMRE
Shibahara Group

SRE—

HHER B(E)

SHIBAHARA, Kei-ichi

M.D., Ph. D., Assosiate Professor

el
Bh¥ 1E(E)

NISHIJIMA, Hitoshi
Ph. D., Assistant Professor

B E RSSO R AL 8 S HRE D AZ A

The functional organization of higher-order nuclear structures

RO L OBRRIZEI T 251, TERRE LWBWTHEATRE., LAL, BRAZRBHNMKIGOES & U THEE
BT SN TV BENRERESER (Wb~ b 7 R, JeaifliEis, 25, EORNNMNEE) OHffiTRE
GENTWD, BEHRERRIZR A0, ERBRIEAIFRNLBEMIIEDT LN OBBIRTHS 5.

FTTHAZ, Bl Lz Te MESME AW BEESENoaYy T v a VBB / v I T Y NRl &
KEBIZHER L, BR#R RO BAMRE2ERT S, 2L T, TR OB 2 2R T 7 0 —FI12 X 0 i
FTHZ LIk, oMNEIRMEEROEG, BB, RIBRELZIHOICT D, O NEIRIESERER I A BRFENIK
IS ICRTREBZHSNITT D, o HNEREESA L Jetatk L oMLY #5225, 351, ko7
o—FI2k Y, OMNERIEERICEET S b MEREENRNFRAMT L, TOREMEEZEEY.
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TH%,

Hypothesized models of nuclear structures

Many specialized structures exist in the nucleus, and these structures are
assumed to provide the basis for various nuclear functions. Details of the
components, dynamics, and functions of the nuclear structures are un-
certain.

The understanding of chromosome dynamics has progressed
over the past decades. However, the function and organiza-
tion of nuclear higher-order structures including the nuclear ma-
trix, interchromosomal compartments, chromosomal territories,
nuclear envelope, and nuclear bodies remain to be resolved.
We propose the following upcoming and important questions,
which may be answered by taking advantage of the newly es-
tablished gene targeting technique and other multifaceted ap-
proaches. ®Which components comprise the nuclear struc-
tures? @How are the nuclear structures organized? ®How
are the nuclear structures disassembled and re-assembled dur-
ing and after mitosis? ®What roles do the nuclear structures
play in the nuclear reactions of transcription, DNA replication,
RNA processing, DNA repair, and so on? @ What kinds of func-
tional interactions occur between the nuclear structures and
chromosomes?

Nishijima, H., Nakayama, J., Yoshioka, T., Kusano, A., Nishitani, H.,
Shibahara, K-i. and Nishimoto, T. (2006). Nuclear RanGAP is required
for the heterochromatin assembly and is reciprocally regulated by his-
tone H3 and Clr4 histone methyltransferase in Schizosaccharomyces
pombe. Mol. Biol. Cell 17, 2524-2536.

Ono, T., Kaya, H., Takeda, S., Abe, M., Ogawa, Y., Kato, M., Kakutani,
T., Scheid, O.M., Araki, T. and Shibahara, K-i. (2006). Chromatin as-
sembly factor 1 ensures the stable maintenance of silent chromatin states
in Arabidopsis. Genes Cells /8, 153-162 (Cover).

Ogawa, Y., Ono, T., Wakata, Y., Okawa, H., Tagami, H. and Shibahara,
K-i (2005). Histone variant macroH2A1.2 is mono-ubiquitinated at
its histone domain. Biochem. Biophys. Res. Commun. 336, 204-209.

Takeda, S., Tadele, Z., Hofmann, 1., Probst, A.V., Angelis, K.J., Kaya,
H., Araki, T., Mengiste, T., Scheid, O.M., Shibahara, K-i. Scheel, D.
and Paszkowski, J. (2004). BRUI, a novel link between responses to
DNA damage and epigenetic gene silencing in Arabidopsis. Genes &
Dev 18, 782-793

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

Shibahara, K-i. and Stillman, B. (1999). Replication-dependent mark-
ing of DNA by PCNA facilitates CAF-1 coupled inheritance of
chromatin. Cell 96, 575-585.
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Vertebrate neural network formation

AR 2B ORI 2 SRR ST E S, THHMRAIRORMITD < S D Rp RS, TEL/E
Vo T EREDFME T L7ehs» TIMOIEH R RE B O I1Tid, MidiilusssEy i EEh, BHL, Rz
R LT, BRI L EMERRERE 2D < 2 2 ERAARTY, AT, LT 2A2FZRMEHTHINT, hifes

EDOXESERBRITOVTHELTHET,

1. BREPARARRMEE O - R TZARINTEVOBHIL, OB E JIINnsEkicizZxbhET, T OB
235 HRRIT A A 5 AR Bl BE DT i ikE 2, B A RN T A RO F ORI I ES S 2 VTR LTV E T,

2. MRS O © ML hiTiE, B4, PEREEEZRBRE T 250080 9, WERGIR O
A “lot#iia” 1%, 20 & 5 RRIEHBE) %3 2 AT, FEAEMAOKIN 2 AR T RICBE U<, K& HRH
NEMPVET, ZOMEBE O FHEREETF L THhET,

3. HRME & Z OB OWFZE © M6aldifii iR I RET % 4 RIEEEE A E T, Méalzkt3 2tz ims 5
LR TFTOMBHENMEIETZDT, ZOX U R7EBXMBHRESEILEY 7PV LI TnET,

EAE AR “lot MR BN BRI TRAL, BERIERAMICBEIT 5. 2D
BERICUIIL T, REKERICHRERERTY 2 (E), RN RE
ETHRsN-HEMEEEH(HE),

“LOT cells” originate from the dorsal telencephalon, and migrate
ventro-tangentially. Subsequently, the cells construct a cellar array, which
serves as the scaffold for the following olfactory bulb axons (left). Mi-
gration of the neurons reproduced in telencephalic slice culture (right).

The brain is constructed with an enormous variety of neurons.
Their precise connections are the basis for the complex brain
function such as behavior and mental activities. The accom-
plishment of a fully functional brain entails orchestrated develop-
mental processes including neuronal differentiation, migration,
axon outgrowth, and target recognition. We are focusing on
the following features in the development of mouse nervous
system. @ Central Olfactory Projection: Olfactory information
perceived in the nose is processed and transferred to the ol-
factory bulb in the brain. Development of the subsequent af-
ferent projection from this first-order olfactory center has been
studied. ® Neuronal Migration: During development, many
neurons migrate for a long distance to the destination. The
guidepost neurons, “lot cells”, for olfactory bulb axons show
a dynamic ventral tangential migration in the telencephalon at
an early developmental stage. We have been investigating mo-
lecular mechanisms of this unique neuronal migration. ® Axon
QOutgrowth and Cessation: Four-membrane protein M6a is con-
centrated in the growing tip of axons. An antibody to this pro-
tein potently inhibits axon outgrowth of various central neurons
in culture. We are analysing mechanisms and physiological func-
tion of this axon-outgrowth inhibition.

Kawasaki, T., Ito, K. and Hirata, T. (2006). Netrin 1 regulates ven-
tral tangential migration of guidepost neurons in the lateral olfacto-
ry tract. Development /33, 845-853.

Yamatani, H., Sato, Y., Fujisawa, H. and Hirata, T. (2004). Chronotopic
organization of olfactory bulb axons in the lateral olfactory tract. J.
Comp. Neurol. 475, 247-260.

Tozaki, H., Tanaka, S. and Hirata, T. (2004). Theoretical consider-
ation of olfactory axon projection with an activity-dependent neural
network model. Mol. Cell Neurosci. 26, 503-517.

Kawasaki, T., Takagi, Y., Yamatani, H. and Hirata, T. (2004). Sys-

tematic screening and identification of the antigens recognized by
monoclonal antibodies raised against the developing lateral olfacto-
ry tract. J. Neurobiol. 62, 330-340.

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

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

MRS - b & Vo ZIFRIICIR > T 71 75 &
M S D T F TG LT 2B s R B HE
2ATH 2 &S, ATEEERORBTH D, IFEITRD,
VOV O AFNVALEESEMETORE SN, EA b
V)T UDRAFNAUEHIRER & 78 7 v~ F L HERETIENIC
BB N RENTEL, BRADINL—TTIX, A
No D AFNALBE M IZ L TS 21T v I 72
WA TRBEIH AT L THB 00, FO401-HAEOM
BHZTF—< Itz 27> TCnb, £/, EXARVAFIL
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In eukaryotes, DNA is wrapped around core histones to form
nucleosome particles and condensed chromatin structures with
various nuclear molecules. Therefore, regulation of chromatin
structure and dynamics is a very critical step for genomic func-
tions. Covalent histone modifications play critical roles in regulat-
ing these processes. Among these modifications, histone lysine
methylation has enormous impacts on various chromatin-as-
sociating functions including transcriptional regulation,
heterochromatin formation, DNA repair and recombination. We
are investigating the molecular mechanism of epigenetic gene
regulation mediated by histone lysine methylation.
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® Analysis of molecular mechanism of diabetes by genetical-
ly engineered mice: Glucose homeostasis is exquisitely regu-
lated by humoral and neural factors among pancreatic g cells,
muscle, liver, adipocytes, and central nervous system. Our la-
boratory has been trying to clarify the roles of insulin signal-
ing pathway such as insulin receptor substrates and adipokine
signaling pathway such adiponectin and adiponectin receptors
in glucose homeostasis and pathogenesis of type 2 diabetes
at the organism, cellular and molecular levels.

@ Identification of susceptibility genes of human type 2 dia-
betes by molecular genetics: Our laboratory has been trying
to identify susceptibility genes of human type 2 diabetes by
candidate gene approach and whole genome linkage and as-
sociation analyses. Analyses of functions of these novel di-
abetes susceptibility genes as well as gene-environment inter-
actions are also carried out by using genetically engineered mice
and genetic epidemiological approach.
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Integrative genetics on mouse complex traits

<7 A, WAERAREEEOTIESCE MNERORREZ#RES ETIERICRVWETVEYTT, b howT A0S
J DREBET L, 7/ AEREIHE L UCTHALBIICRIT B IR e m R A aRe 7 & iR L X)L To# s
VEREFRAT 3B 2 7 B2 RE TV E T, MILEWRIEIERE TIX, BEFEORRE R~ 7 AR ORBAE DE N
I L7z “Forward Genetics” & h IV ATz =y IR/ v 770 b= 2 B8z k5 “Reverse Genetics”
O FEwREHRNT, P AAZ = B, L XV TO X A F Iy 7 RSN, 2, MAEE o R
OHEHE - ML QBRI GIRE, AW FERIZ 3 1) D A FERREERR AL A 7 = R AW THIEZED TWET, S5, 7
J DERIZE SO TEBIZSEIEICIH L2 L~y ZRMEBRFE L TWET., TN 2HEEE LT, AR HRE

EHEEDBEN T XN F —RBOBIEY AT LDOEN 2T > THET,
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The causative genes for the reproductive isolation between C57BL /6J
and MSM /Ms were mapped on chromosome 1, 11 and X.

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

In this laboratory, we are developing new experimental
mouse strains, such as consomic strains, based upon the uni-
queness of wild-derived inbred strains established in this la-
boratory. Currently, we are conductiong a project to elucidate
the genetci system that regulates energy metabolism, using
the consomic strains. All mouse strains established here are
supplied to researchers in this country and abroad on request.

Tamura, M., Tanaka, S., Fujii, T., Aoki, A., Komiyama, H., Ezawa,
K., Sumiyama, K., Sagai, T. and Shiroishi, T. (2007). Members of a
novel gene family, Gsdm, are expressed exclusively in the epithelium
of the skin and gastrointestinal tract in a highly tissue-specific man-
ner. Genomics in press.

Oka, A., Aoto, T., Totsuka, Y., Takahashi, R., Ueda, M., Mita, A.,
Sakurai-Yamatani, N., Yamamoto, H., Kuriki, S., Takagi, N., Moriwaki,
K. and Shiroishi, T. (2007). Disruption of Genetic Interaction Between
Two Autosomal Regions and the X Chromosome Causes Reproduc-
tive Isolation Between Mouse Strains Derived From Different Sub-
species. Genetics /75, 185-197.

Masuya, H., Sezutsu, H., Sakuraba, Y., Sagai, T., Hosoya, M., Kaneda,
H., Miura, 1., Kobayashi, K., Sumiyama, K., Shimizu, A., Nagano, J.,
Yokoyama, H., Kaneko, S., Sakurai, N., Okagaki, Y., Noda, T.,
Wakana, S., Gondo, Y. and Shiroishi, T. (2007). A series of
ENU-induced single-base substitutions in a long-range cis-element al-

tering Sonic hedgehog expression in the developing mouse limb bud.
Genomics 89, 207-214.

Sagai T., Hosoya M., Mizushina Y., Tamura, M. and Shiroishi T.
(2005). Elimination of a long-range cis-regulatory module causes com-
plete loss of limb-specific Shh expression and truncation of the mouse
limb. Development /32, 797-803.

Abe, K., Noguchi, H., Tagawa, K., Yuzuriha, M., Toyoda, A., Kojima,
T., Ezawa, K., Saitou, N., Hattori, M., Sakaki, Y., Moriwaki, K. and
Shiroishi, T. (2004). Contribution of Asian mouse subspecies Mus mus-
culus molossinus to genomic constitution of strain C57BL/6J, as defined
by BAC-end sequence-SNP analysis. Genome Research /4,
2439-2447.

Oka, A., Mita, A., Sakurai-Yamatani, N., Yamamoto, H., Takagi, N.,
Takano-Shimizu, T., Toshimori, K., Moriwaki, K. and Shiroishi, T.
(2004). Hybrid breakdown caused by substitution of the X chromo-
some between two mouse subspecies. Genetics /66, 913-924.
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Molecular mechanism of mouse embryogenesis

AR CIIRETFNFEEZEEL T, 2 DOBIETF/ v 7T TR, BRELATIE ) v 74T AR
NIV AT 2=y /=v A% HLIERLIERSOMHE HE L B 52NN 21T T E T, AL~V TN
FTHZ LIk, BENIZBITZ2AROBBETHEECHHEZHIEL TWET., <~ v RAOUIRABR TIX, FEEBMA
12 &> TR SN PIRIERNA WA ik, BEOREBERICEERBHZEZL TNET, BRAIZZORNTD, OiF
H X+ Hesrl, Hesr2 DHEREMNT 2B L T, O - MERZEKT 2 BIEAIZO S EHERESS, ® 5 K1 Mesp2 D#

REMEMT 2l L C, BHEBIMOBHER, A4k 2L S HE O MR IR LeiEZ2ro TnEd, S50,

o

FEHE AR S I Bl % & 73 7 Nanos2, Nanos3 ORREMNT 238 U CAFRINOMERE, Mok, KR aiEz

W% 7> RO 2 HiE LIiZE b 17> T 9,

A-B, YU RKETT AETE (9 BIE) I2&1F 585 R F Mesp2 DA[{R 1L
(Mesp2-venus /w7 A< R), Mesp2 [ D EiERERET 5. BlLIhK
B, REIARDHHIER 222,

In vivo visualization of Mesp2 transcription factor in the 9.0 dpc embryo.
B is the magnified picture of A..

C. Hesr2 &8z FDFEIR(RNA)  fa £ #1 (13.5 B IE) DI DI =R ERY
IZHRBULBORRIBEET 2,

Hesr2 gene is specifically expressed in the ventricle of the embryonic heart
(E13.5).

D, Nanos2 2w /"B OFEB (HATKICLDBE)  RREMADHELTE
MRICRENLGRERERL, £TEMROSE - EFICBEEL TS,
Nanos2 protein is specifically expressed in male germ cells in the em-
bryonic gonad.

During mouse development, mesodermal cells generated via
gastrulation play important roles in the morphogenesis of sev-
eral tissues and organs. We focus on two types of mesoder-
mal cells; one is precursor cells of the cardiovascular system
in the lateral plate mesoderm, the other is precursor cells of
somites that give rise to the axial structures such as vertebrae
and skeletal muscles, in the paraxial mesoderm. We generate
several knockout and knockin mice to understand the molec-
ular mechanism of vasculogenesis, cardiogenesis and
somitogenesis. In addition, we are interested in the mecha-
nism of germ cell development. We found that mouse Nanos
proteins, Nanos2 and Nanos3 are essential for germ cell de-
velopment. Recent study reveals that Nanos?2 is involved in
the male germ cell fate specification. Since most of studies
are conducted using in vivo systems established by
gene-engineering technologies, we are interested in the devel-
opment and application of new transgenic methods to improve
the quality of the analyses.

Kokubo, H., Miyagawa-Tomita, S. and Saga, Y. (2007). Hesr1/Hey!
and Hesr2/Hey?2 regulate atrial-ventricular boundary formation in the
developing heart through the repression of Tbx2. Development /34,
747-755.

Suzuki, A., Tsuda, M. and Saga, Y. (2007). Functional redundancy
among Nanos proteins and a distinct role of Nanos2 during male germ
cell development. Development /34, 77-83.

Nakajima, Y., Morimoto, M., Takahashi, Y., Koseki, K. and Saga, Y.
(2006). Identification of EphA4 enhancer required for segmental ex-
pression and the regulation by Mesp2. Development /33, 2517-2525.

Yasuhiko, Y., Haraguchi, S., Kitajima, S., Takahashi, Y., Kanno, J.
and Saga, Y. (2006). Tbx6-mediated Notch signaling controls
somite-specific Mesp2 expression. Proc. Natl. Acad. Sci. USA 103,
3651-3656.

Morimoto, M., Takahashi, Y., Endo, M. and Saga, Y. (2005). The tran-

scription factor Mesp2 establishes segmental borders by suppressing
Notch activity. Nature 435, 354-359.

Tsuda, T., Sasaoka, Y., Kiso, M., Abe, K., Haraguchi, S., Kobayashi,
S. and Saga, Y. (2003). Conserved role of nanos proteins in germ cell
development. Science 30/, 1239-1241.
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Behavioral genetics using wild derived mouse strains

2 DBIZE TIHMANE 2 D T2 b THRBNBE O NETER T —< L Ro TWET, B bidfFEioL N %
LB T AT = AL EWSNICT D207, BEdRk~Y 2R/ 2R E U CHEIRESROWEEED THET,
<y 2% EITHL SN RRZIL, BRI THEALL XL TOREZ2BEIENZAEREZT L TSI, #ish
SINTEHRRB L L THHF LWBEORRIC R85 LHIff S TCnEd, BAERROREEZHNT, HRBEEBHME,
TEEIE, SRR, R fTE) e CITHET LRSS, fTENCiE R CRERSRER DA Z L #WHLMTLTEE
L7z, Bz, ZOX5BRTHOLEMICED 2B 2ERT 5 diz, BRI FREOENE (QTLMN) oy
VI I RMEROCIER R EEToTOET. TOXIRMEHICEY, FTEICBG T 58 s 12 etk Lol
BITRE VAT Z EASHREIC R > TE £ Le, 481F, REROBFMLEETEZVISMITL, ZOMBREEZS L, il
LUL, BICIEMRL XA THLMZLTWL Z 2 HELTWVWET,

LETET AL

For understanding the genetic basis of inheritance and evo-
lution of behavior, we studied behavioral phenotype, such as
spontaneous activity, anxiety-like behavior, pain sensitivity, and
social behavior, by using inbred strains established from wild
mice. A variety of mouse inbred strains exhibited diversity in
their behavioral phenotype. In order to elucidate a genetic
mechanism underlying the behavioral difference, we are cur-
rently analyzing consomic strains which are made by replac-
ing one of the chromosomes in C57BL/6 with that of MSM
strain. By systematically investigating consomic strains for the
behavioral phenotype, we have found multiple genetic loci as-
sociated with the complex behavioral phenotype. Further anal-
ysis of genetic loci associated with particular behavioral
phenotype is on the way by making fine congenic strains which
are carrying short segment of the chromosome.

Blizard, D.A., Takahashi, A., Galsworthy, M., Martin, B. and Koide,
T. Test standardization in behavioral neuroscience: a response to Stan-
ford. Journal of Psychopharmacology in press.

Takahashi, A., Kato, K., Makino, J., Shiroishi, T. and Koide, T. (2006).
Multivariate analysis of temporal descriptions of open-field behavior
in wild derived mouse strains. Behavior Genetics 36, 763-774.

Esumi, S., Kakazu, N., Taguchi, Y., Hirayama, T., Sasaki, A.,
Hirabayashi, T., Koide, T., Kitsukawa, T., Hamada, S. and Yagi, T.
(2005). Monoallelic yet combinatorial expression of variable exons
of the protocadherin-a gene cluster in single neurons. Nature Genet-
ics 37, 171-176.

Ogasawara, M., Imanishi, T., Moriwaki, K., Gaudieri, S., Tsuda, H.,
Hashimoto, H., Shiroishi, T., Gojobori, T. and Koide, T. (2005). Length
variation of CAG/CAA triplet repeats in 50 genes among 16 inbred
mouse strains. Gene 349, 107-119.

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

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

Y7574y vaid, WRAEHTHEABERETH O BIZTFERDICAWETZ LN TE LD, EhFEREME L
THRELTETWET, fol, bOMEEETIX i vitro THIELTZBTFEHWT NSV A 2=y 2 ¥ TS5 740 v
VarlE T AEM AN LE L, TORETIIRERAR TUE LB FOREEHREIZOE EZRHMEOLTO
HBIZIEZ bND T2, RO FEICHARTHEIZ N TGV A 2=y 7B EEHTEL L 0S5 Rl ARV T, £
T, BTI7 4 vy 2 tBIF 5 BIZTFOBEREMRNT 2R L XNV TR Z AR5 ZE2HNIL, ZORERIZEZEIET
WER AN = 2 =75 4 L THEPRNAINC LD ) v 7 B VB ED THWET, —F T, ZOB#HRA
VEEEEFERIE O P s 2L & B A A IS 2 0 TR OAT I S EN TV E T, FAebid 3 Tie, L ik
IZHEAEFERIIE O FEZ 1T 0 U TR D 1ER 2 RIX TR EMIER 2N < OB L TnWE T, ZIH O/ E in vitro B %
DAY v FERKBITEL LT, BTHEBMWICE BN 22 AR O FI R+ ORF % 2 FEHCED T E 9,

50T, BWARMELEN LML EDOOH Y T, 2RO O RRAESHEEK L3285 TIE, 2 oM’ #kF
FolklliEzl v, £ANHYZHEEEFFOVERD Y 3, bR X IcESE2H T, —FKIZR X 5l
D—HE25~ )V L TEIRL, EDXS5AREMMRELZ L > TIEEREERTEDLNDON, ED L5 REIE - BHEMN

HEROPEWHOLNIZLES LLTHET,

A

LhOD AL ARG B—(Z LB BB FDEEFEA, (AlacZEzF
EBALIAETF. COBTFODBEIEF BRI LTI T adMEHTET
W3, (B)aUhAO—LOEEEF, (OB FALIEHENE FSUR
Sy ETI Ty A,

Retroviral infection of in vitro-cultured sperm. (A) LacZ expression in in-
fected sperm, (B) normal control sperm subjected to X-gal staining, and
(C) transgenic zebrafish by in vitro-cultured sperm.

Zebrafish have become a laboratory favorite because their
embryos are transparent: geneticists can easily observe gene
effects in the developing fish. We have recently developed
techniques to make genetically modified zebrafish using sperm
cells grown “in vitro” - that is, entirely in laboratory conditions.
This method has the distinct advantages of ease and speed
over conventional transgenic methods, because insertion of a
foreign gene or alteration of a target gene in the sperm genome
leads to specific genetic change in the initial generation, includ-
ing the germ cells of the organism created from that sperm.
We, therefore, focus on developing two reliable reverse genet-
ic protocols for studying gene functions in zebrafish by using
genetically modified sperm; the first is a gene targeting meth-
od and the second is an RNAi (RNA interference) method. On
the other hand, this culture system should prove useful also
in analyzing the regulatory function of testicular somatic cells
in respect to the mitosis and meiosis of male germ cells in ver-
tebrates. We have already isolated several testicular cell lines
functionally distinctive regarding the support of male germ cell
development. We are also working on the molecular
mechanisms to regulate mitosis and meiosis in the male germ
cells of vertebrates.

During the course of development in multicellular organisms,
many cells build up tissues and organs by each of which main-
tains organized structure and functions. By labeling and trac-
ing a group of undifferentiated cells, we are trying to find out
the key cell movements and arrangements on the vertebrate
development.

Sakai N. (2006). In vitro male germ cell cultures of zebrafish. Methods
39, 239-245.

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

Kurita K. and Sakai, N. (2004). Functionally distinctive testicular cell

lines of zebrafish to support male germ cell development. Mol. Reprod.
Dev. 67, 430-438.

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

WEHAIE 2003). BFXIZEZ—ThSUVAYz=w I T4
v azEHT 5. (bR EEW 41, 264-269.
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Developmental studies of reproductive organs and early embryos, and genetic diversity studies of genomes/species in rice.

REPIEASIIE R TIE, A ROFEEIME, R AT A 5 HIIIRFE AR TR 1 U5 7 0 75 A ORI &
77 2L OREE LA, EEOT e —F TRVMATHWES, 123 AD I 2—% 2 MBI UBIGBA
IR 2 T, BRI ME R L O~ BED SRR O EEM O T 7o —F T, 2 2oHIF, A ROH
HRIHISSHE 2 O T AR R BRI EE D 70 T-ROMENT &, B ROBET A R 2T, 7 A ORGSR L RRA RO
W7 DMEITTY . SHICA RBIEEFRFERELE LT, A RRRERRMA 7 ) —=2 7, WA R R/#HRE O,
B, izfio TWET, U NOMRREZHLIGHAGDET, MRZEDTHES., 05 ) AREEL L ToOE
BRI FRBERERE 12020 DR IN O [FE, Hil, HEREMNT o o RAFEMIIEMEE K OWsn ZLBRITI I 5 -UAK)
Tl LAORY @A RE~ a— NMMUIZBT SR T 0 7T LAOMFH @ B A R, BB A R FIEEA

B LBEABROMBE S ) AR
FIH

DB EFPAIR2 52/ BTE (). REBEGR), HEH(A-B), ET H#
(©), F—H&H1(D), xt& (RED LXK & (KFE) 1B (), pair2 TREK
FEEE) (P, BREER), SHEEBNE (&),

Localization of PAIR2 protein in rice meiosis. Synapsis (A-B), Synapsis
completion (C), Ml (D), PAIR2 (green), Meiotic chromosome (red), Synapsed
region (arrow), Unsynapsed region (arrowhead) (E). Univalents (blue), un-
paired kinetochore (magenta) and spindle microtubules (green) (F) in pair2
mutant. PAIR2 (green), Meiotic chromosome (red).

o Ul RBARN L RREEMNT @ TILLING IT & % A R AR AR R R D

We are carrying out two major research subjects. One is anal-
ysis of genetic programs underlying the processes from
gametogenesis to embryogenesis - shoot formation in rice. The
other is combined comparative genomic analysis of genetic di-
versity and reproductive barriers using wild and cultivated rice.
Several different projects have been proceeding by employ-
ing many cross combinations, mutants, relevant genes, and mo-
lecular, genetic and cytological methods. We are also respon-
sible for the research, generation and management of rice ge-
netic resources of wild species collection of rice. ® Analysis
of genetic factors playing roles in the reproductive isolation
mechanism @ Dissection of genetic programs underlying in re-
productive cell development and meiosis progression @ Dis-
section of genetic programs underlying in embryogenesis to
shoot formation ® Analysis of relationship between gene ex-
pression variation and phenotypic diversity of wild and culti-
vated species of rice. ® Analysis of genetic diversity of wild
species of rice @ Application of mutant screening system for
all rice mutant genes by TILLING

Ammiraju, J.S.S., Luo, M., Goicoechea, J.L., Wang, W., Kudrna, D.,
et al. (2006). The Oryza bacterial artificial chromosome library re-
source: Construction and analysis of 12 deep-coverage large-insert BAC
libraries that represent the 10 genomes types of the genus Oryza.
Genome Research /6, 140-147.

Nonomura, K-I., Nakano, M., Eiguchi, M., Suzuki, T. and Kurata, N.
(2006). PAIR?2, a protein binding to chromosome axes, is essential for
homologous chromosome synapsis in rice meiosis 1. J. Cell Sci. 719,
217-225.

Moriguchi, K., Suzuki, T., Ito, Y., Yamazaki, Y., Niwa, Y. and Kurata,
N. (2005). Functional isolation of novel nuclear proteins showing a
variety of sub-nuclear localizations. Plant Cell /7, 389-403.

Kurata, N., Miyoshi, K., Nonomura, K., Yamazaki, Y. and Ito, Y.
(2005). Rice mutants and genes related to organ development, mor-
phogenesis and physiological traits. Plant Cell Physiol. 46, 48-62.

Nonomura, K-I., Nakano, M., Fukuda, T., Eiguchi, M., Miyao, A.,
Hirochika, H. and Kurata, N. (2004). The novel gene HOMOLOGOUS
PAIRING ABERRATION IN RICE MEIOSISI of rice encodes a pu-
tative coiled-coil protein required for homologous chromosome pair-
ing in meiosis. Plant Cell /6, 1008-1020.

Miyoshi, K., Ahn, B.O., Kawakatsu, T., Ito, Y., Itoh, J.I., Nagato, Y.
and Kurata, N. (2004). PLASTOCHRON1, a time keeper of leaf in-
itiation in rice, encodes cytochrome P450. Proc. Natl. Acad. Sci. USA
101, 875-880.
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Chromosome dynamics in prokaryote and eukaryote

BHLL Fe Rt R DS O Wi FR A~ E) U 72 I ila g © 2 0295 &0 5 @RISR E R O RA T, 2 525
LT3 FHEAS BT TIE, 20 X5 2R a0l L 2 0IRM~O SOV A I NV ERD ZERTEET,
Fle, FOAROERESEROBITIE, FAAROEREEDFHBENSTONTHET, IhbDEMBLOIANRS
THRB L ZNAIT D, NIT VT ORBEFEOT THEMEEZREL TEE L, 2O0DIT, KEBEHZHEY, #
RN R BTN 2 THRIBRAEY 220 72 R 22 5 R D BRI IZEL D ANTHWE T, BAMIZIZAEZ N7 7 THIIEA T
Pt kBB L, I OITHOBEGRREM &M A S b FEER G, REOBR S OMIIZI Y A TREL
Teo ZLTC, KIGEORAMITE Y N o X TEROBRERS] migS ZRRT2Z LiITfthLE L, b, 77AIN
DI RITHERET 2 & /87 H SopAIZ oW TH iRz ED TN T,

Fz, Wil AEERkO—FETdH B Schizosaccharomyces japonicus - WL EIBEO TNET, ZOREROHIG
i, B TOBEIGEL TRY, MORAKROFEOELMET 2 ETIFRICHMRETAVEN T, BifE, AR

WDOZATZ ) —=pb, BRROAEOREEREDIEEZIT>TRY, kD SEEMEBEOP o> TRTHET,

GFP (i) Ef=(EmCherry 2 /XU B THIEFEH LA HI LD
S. japonicus Z AR, A4r— )L :10pm,

Chromosomes of S. japonicus, which were painted by GFP (Green) or
mCherry (Magenta) fused with Histon H3. Scale Bar: 10pym.

We aim to understand basic mechanisms of cell duplication in-
cluding chromosome replication, segregation, and cell division.
In both pokaryote and eukaryote, chromosome replication and
the segregation alternate as cell proliferates. Chromosome
structure is dynamically re-organized by the well-unknown mech-
anism according to the stage of the cell cycle. Until now, we
have revealed the mechanism of prokaryotic chromosome
movement in Escherichia coli and showed the dynamic migra-
tion patterns of replication origin and the terminus on the chro-
mosome during active partitioning of daughter chromosomes.
In addition, we have dissected the functional chromosome
domains that participate in the cell cycle dependent localisa-
tion of its ring-structured chromosome. We have as well started
studying nuclear and chromosome dynamics of Schizosac-
charomyces japonicus, an alternative fission yeast. Unlike
Schizosaccharomyces pombe, which already is well established
as a genetic tool, S. japonicus presents visible condensed chro-
mosome filaments during both mitosis and meiosis and that
ease the in vivo analysis. Our current works focus on mutant
isolation in the chromosome segregation, and the construction
of fluorescent tagging gene products to follow the mitotic com-
ponents. We hope that this yeast will be a new model organ-
ism to provide novel insight of the chromosome dynamics.

Hatano, T., Yamaichi, Y. and Niki, H. (2007). Oscillating focus of
SopA associated with filamentous structure guides partitioning of F
plasmid. Mol Microbiol. 63, 1008-1025.

Gerding, M.A., Ogata, Y., Pecora, N.D., Niki, H. and de Boer, P.A.
(2007). The trans-envelope Tol-Pal complex is part of the cell divi-
sion machinery and required for proper outer-membrane invagination
during cell constriction in E. coli. Mol Microbiol. 64, 1198-1213.

Cui, T., Moro-oka, N., Ohsumi, K., Kodama, K., Ohshima, T.,
Ogasawara, N., Mori, H., Wanner, B., Niki, H. and Horiuchi, T. (2007).
Escherichia coli with a linear genome. EMBO Rep. 8, 181-187.

Yamaichi, Y. and Niki, H. (2004). migS, a cis-acting site that affects
bipolar positioning of oriC on the Escherichia coli chromosome. EMBO
J. 14, 221-233.
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Functional genomics in Drosophila

b N7 AOEIEEFIBE SR Y, BisToBuz2 m 2 TEEHESTHEST, ThbO#EETFIIMELT
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FEMRNAIZFIALINZEERENDIDER, 7/ LDOSEEEIND
14,000 DL ELRFIZDUVNTUAS- B REREETI DAY 2—EHEL, £
NENEBALENIONVIEDLD,

Schematic representation of the inducible RNAi mutant fly bank.

Although the entire human genome sequence has been de-
termined and total number of human genes is estimated to be
22,000, their real functions are far from being completely un-
derstood. Drosophila has a total of 15,000 genes which is about
half of the genes found in humans but a large amount of these
genes (approx. 70%) were discovered to have similar functions
and shows significant homology to humans. We are planning
to investigate the function of fly genes comprehensively as a
suitable model for studying the functional genomics of multi-
cellular organisms.

The RNAI is one of the post-transcriptional gene silenc-
ing phenomena, in which double-stranded RNA (dsRNA) intro-
duced into host cells can effectively inhibit host gene expres-
sion in a sequence-specific manner. Thus we can utilize the
RNAI for knocking down gene expression. We are trying to
construct inverted repeat transgenes and to establish trans-
genic fly lines covering 15,000 whole genes in Drosophila. This
RNAI mutant fly bank will provide us a fundamental tool for un-
derstanding gene functions and genetic networks working in
the fly individuals.

Barbee, S.A., Estes, P.S., Cziko, A.M., Hillebrand, J., Luedeman, R.A.,
Coller, J.M., Johnson, N., Howlett, I.C., Geng, C., Ueda, R., Brand,
A.H., Newbury, S.F., Wilhelm, J.E., Levine, R.B., Nakamura, A.,
Parker, R. and Ramaswami, M. (2006). Staufen- and FMRP-containing
neuronal RNPs are structurally and functionally related to somatic P
bodies. Neuron 52, 997-1009.

Kobayashi, M., Michaut, L., Ino, A., Honjo, K., Nakajima, T.,
Maruyama, Y., Mochizuki, H., Ando, M., Ghangrekar, 1., Takahashi,
K., Saigo, K., Ueda, R., Gehring, W.J. and Furukubo-Tokunaga, K.
(2006). Differential microarray analysis of Drosophila mushroom body
transcripts using chemical ablation. Proc. Natl. Acad. Sci. USA 103,
14417-14422.

Kamimura, K., Koyama, T., Habuchi, H., Ueda, R., Masu, M., Kimata,
K. and Nakato, H. (2006). Specific and flexible roles of heparan sul-
fate modifications in Drosophila FGF signaling. J. Cell Biol. /74,

773-7178.

Awasaki, T., Tatsumi, R., Takahashi, K., Arai, K., Nakanishi, Y., Ueda,
R. and Ito, K. (2006). Essential role of the apoptotic cell engulfment
genes draper and ced-6 in programmed axon pruning during Drosophila
metamorphosis. Neuron 50, 855-867.

Zaidman-Remy, A., Herve, M., Poidevin, M., Pili-Floury, S., Kim,
M.S., Blanot, D., Oh, B.H., Ueda, R., Mengin-Lecreulx, D. and
Lemaitre, B. (2006). The Drosophila amidase PGRP-LB modulates
the immune response to bacterial infection. Immunity 24, 463-473.

Leulier, F., Ribeiro, S.P., Palmer, E., Tenev, T., Takahashi, K.,
Robertson, D., Zachariou, A., Pichaud, F., Ueda, R. and Meier, P.
(2006). Systematic In Vivo RNAi Analysis of Putative Components
of the Drosophila Cell Death Machinery. Cell Death Differ. /3,
1663-1674.
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Genetic resources databank project
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Comparison of entire set of genes between Rice and Arabidopsis.
Each dot indicates the GO term. GO terms (red) indicate that associ-
ated genes are only found in Arabidopsis, GO terms (blue) only found
in rice and GO terms (green) found in both species.

The Genetic Resources Databank Project started at the Na-
tional Institute of Genetics in 1998. The project aims to col-
lect and provide genetic resource information which includes
information on how to order resources, scientific knowledge
about the resource, and other related information such as
genomic information to researchers. We have completed the
construction of the databases and their online distribution sys-
tem which contain a variety of gene pools including wild spe-
cies, breeding lines, transgenic and knockout organisms, cells
and DNA clones. All databases are available on the internet
at http://www.shigen.nig.ac.jp. Although these bioresources
are full of hidden potential, its true worth can only be recog-
nized with the existence of users. We have been continuous-
ly inventing better way to distribute data in order to utilize the
resources to its fullest potential. Our future plan will include
going beyond just completing these databases to meld these
databases into a single yet comprehensive information resource
for users.

Mochida, K., Kawaura, K., Shimosaka, E., Kawakami, N., Shin-I, T.,
Kohara, Y., Yamazaki, Y. and Ogihara, Y. (2006). Tissue expression
map of a large number of expressed sequence tags and its application
to in silico screening of stress response genes in common wheat. Mol.
Genet. Genomics 276(3), 304-312.

Kawamura, Y., Mochida, K., Yamazaki, Y. and Ogihara, Y. (2006).
Transcriptome analysis of salinity stress responses in common wheat
using a 22k oligo-DNA microarray. Funct. Integr. Genomics 6(2),
132-142.

Kurata, N. and Yamazaki, Y. (2006). Oryzabase, An Integrated Bi-
ological and Genome Information Database for Rice. Plant Physiol-
ogy 140, 12-17.

Yamazaki, Y. and Jaiswal, P. (2005). Biological Ontologies in Rice
Databases. Plant and Cell Physiology 46(1), 63-68.

Hashimoto, M., Ichimura, T., Mozoguchi, H., Tanaka, K., Fujimitsu,
K., Keyamura, K., Ote, T., Yamakawa, T., Yamazaki, Y., Mori, H.,
Katayama, T. and Kato, J. (2005). Cell size and nucleoid organiza-
tion of engineered Escherichia coli cells with a reduced genome. Mol.
Microbiol. 55(1), 137-149.

Ogihara, Y., Yamazaki, Y., Murai, K., Kanno, A., Terachi, T., Shiina,
T., Miyashita, N., Nasuda, S., Nakamura, C., Mori, N., Takumi, S.,
Murata, M., Futo, S. and Tsunewaki, K. (2005). Structural dynam-
ics of cereal mitochondrial genomes as revealed by complete nucleotide
sequenceing of the wheat mitochondrial genome. Nucleic Acids Res.
33(19), 6235-6250.
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ZNEXTDB http://nematode.lab.nig.ac.jp/ IZHAEILL TWE T, T b DM ZHRRIEH LZMBmrze ik, oL
TOF—<THEDTNET,

HIE A B 12 B 2 REVEEHE T OFIRGIE A = X A 0 BZTFI 7 5 A& U ¥ Vit & i 1Th A — KOfE
B @ Ml RN S BRSSO FE & F8 4 OBAZ RN @ RIS Lo e Vb av a—2 v I a1 —
va Yy OB ORE X — 2 LIRS X — 2 O HifE T

EHIEDNAY =y ey Z—iEE L, L EEEREYSSZ OB EIZ oW TO]IS / AFZE D i

» CTWEJ http://dolphin.lab.nig.ac.jp/ -

BHERF glo-1(Notch /R ERY) D pos-1, spn-4&IFIZ L HFRREFE,
A) BRI, B)pos-TE R, C)spn-4ZRRAED 4 HZHAED GLP-147
KIZL DA, BAERTIELRIERIZMRNADEET Y, BiIEIZIEK Aba,
ABp DHERAIED A= GLP-1 52 R BINR b B, ERIETORE /82—
VD pos-1& spn-4BIRF AW REDEIRGIEEZ SR> TNSIEAD
nd,

Translational control of gjo-7 gene (a Notch homologue) by pos-7 and spn-4
genes. 4-cell stage embryos of A) wild type, B) pos-7, C) spn-4 were
immunostained using anti-GLP-1 antibody.

We are performing a systematic analysis of expression and func-
tion of the genome of the nematode C. elegans, aiming at un-
derstanding of the genetic program for development and ul-
timately at reconstructing development in the computer. We
have already identified 14,000 genes through EST project, and
have analyzed their expression patterns by using of whole
mount in situ hybridization and their function by RNAI. All the
information has been integrated in NEXTDB http://
nematode.lab.nig.ac.jp/. Based on the information, we are con-
ducting the following studies;
Mechanisms of translational control of maternal mRNAs
Clustering analysis of gene expression patterns ® System-
atic identification of regulatory elements of genes ® Comput-
er modeling and simulation of early embryogenesis ® Com-
parative genomics using closely related nematodes
We are operating the DNA sequencing center to perform
comparative genomics using various key organisms in evolu-
tion and their closely related species http://dolphin.lab.nig.ac.jp/.

Kasahara, M., Naruse, K., Sasaki, S., Nakatani, Y., (and 31 people),
Takeda,H., Morishita, S. and Kohara, Y. (2007). The medaka draft
genome and insights into vertebrate genome evolution. Nature in press.

Yu, J-K., Satou, Y., Holland, N.D., Shin-I, T., Kohara, Y., Satoh, N.,
Bronner-Fraser, M. and Holland, L.Z. (2007). Axial patterning in
cephalochordates and the evolution of the organizer. Nature 445,
613-617.

Kagoshima, H., Sawa, H., Mitani, S., Burglin, T.R., Shigesada, K. and
Kohara, Y. (2005). The C. elegans RUNX transcription factor MAB-2/
RNT-1 is required for asymmetrical cell division of the T blast cell.
Developmental Biology 287, 262-273.

Andachi, Y. (2004). Caenorhabditis elegans T-box genes tbx-9 and
tbx-8 are required for formation of hypodermis and body-wall mus-
cle in embryogenesis. Genes to Cells 9, 331-344.

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

Kajita, A., Yamamura M. and Kohara, K. (2003). Computer simula-
tion of the cellular arrangement in early cleavage of the Nematode C.
elegans. Bioinformatics /9, 704-716.
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AR—DF R IE o=, B RCAIZBMRELDERMRE,
Microclustering of T cell receptor by signaling activation. Collaboration
with Saito Loboratory (RIKEN, RCAI).

Unraveling the molecular mechanisms and novel functions of
biological molecules using single molecule techniques is the
major subject of this laboratory.

Single molecule imaging and quantitative analysis in vivo: We
have developed new fluorescence microscopy, and achieved
single molecule imaging in vivo. Quantitative image analysis
of molecular movements, distributions and interactions has
opened a new way to obtain quantitative information on kinet-
ics of molecular interactions in cells. ® Dendritic mRNA trans-
port in neurons: We identify novel components of the dendritic
mRNA transport machinery, which is involved in synaptic plas-
ticity. We also study the mechanism of the mRNA transport
and translational regulation of the RNAs using techniques such
as fluorescence imaging. ® Manipulation and measurements
of single molecules: A combination of single molecule
nano-manipulation and intermolecular force microscopy, which
we have developed, enables us to directly measure
single-molecule forces of intermolecular and intra-molecular in-
teractions.

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

Shiina, N., Shinkura, K. and Tokunaga, M. (2005). A novel
RNA-binding protein in neuronal RNA granules: Regulatory machin-
ery for local translation. J. Neuroscience 25(17), 4420-4434.

Yokosuka, T., Sakata-Sogawa, K., Kobayashi, W., Hiroshima, M.,
Hashimoto-Tane, A., Tokunaga, M., Dustin, M.L. and Saito, T.(2005).
Newly generated T cell receptor microclusters initiate and sustain T
cell activation by recruitment of Zap70 and SLP-76. Nature Immunol.
6(12), 1253-1262.

Kitamura, K., Tokunaga, M., Esaki, S., Iwane, A.H. and Yanagida,
T. (2005). Mechanism of muscle contraction based on stochastic proper-
ties of single actomyosin motors observed in vitro. BIOPHYSICS 1,
1-19

Miletic, A.V., Sakata-Sogawa, K., Hiroshima, M., Hamann, M.J.,
Gomez, T.S., Ota, N., Kloeppel, T., Kanagawa, O., Tokunaga, M., Bil-
ladeau, D.D. and Swat, W. (2006). Vav1 Acidic Region Tyrosine 174
Is Required for the Formation of T Cell Receptor-induced Microclusters
and Is Essential in T Cell Development and Activation. J. Biol. Chem.
281(50), 38257-38265.

Yamasaki, S., Ishikawa, E., Sakuma, M., Ogata, K., Sakata-Sogawa,
K., Hiroshima, M., Wiest, D.L., Tokunaga M. and Saito, T. (2006).
Mechanistic basis of pre-T cell receptor-mediated autonomous signal-
ing critical for thymocyte development. Nature Immunol. 7(1), 67-75.

Megfhz, fEam=ErE (2006). ks ) 7 An[#MIZBITS
JRIPRRRIAR OHIAIRRES, IV - B8 - B S5, No. 8, 943-949.
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Nobuo has joined in the first proposal of “nanobiology” in 1993.
We have been working in finding and analyzing phenomena
where the microscopic movements of molecules are directly
reflected in macroscopic mechanisms of gene regulation. By
combining single-molecule techniques and nano-manipulation
with molecular biology, we have clarified the existence of pro-
tein sliding along DNA with tracking a DNA groove, and found
the regulation by sliding. We have proven that a fraction of
initiating RNA polymerase is inactivated and this inactivation
is a part of regulatory mechanism of transcription initiation, which
established the concept that the sequence of chemically es-
sential steps may be modified by branched and non-purposive
reaction in vivo. The branched mechanism is the first exam-
ple of utilizing protein conformation as a molecular memory in
biological nano-machines.

Our present challenges are determining the sequence of
events in translational termination by constructing a
single-molecule translation system, analyzing molecular inter-
actions determining promoter activity in transcription initiation,
mechanism of high-fidelity in transcription, and protein confor-
mation of E. coli sigma-70 as the hub of gene regulatory net-
work. We also aiming establishing nanobiology as a Mode 2
knowledge, by collaborating with nanotechnologists.

Susa, M., Kubori, T. and Shimamoto, N. (2006). A pathway branch-
ing in transcription initiation in escherichia coli. Mol. Microbiol. 59,
1807-1817.

Sakata-Sogawa, K. and Shimamoto, N. (2004). RNA polymerase can
track a DNA groove during promoter search. Proc. Nat. Sci. USA.
101, 14731-14735.

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

Part C: Vol. 371, p50-70, Elsevier Science.

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

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

AR,  (2005). F /2 N4 FAM Y1 =2 2tk
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BRREEOFLETTI R/ VOGVEIRCET R U~DILEEEE (R
B (), COFEE TR B OBEDTE, HaEIZE< Bardet-Bied|
FERCFOBENEE(H).

C. elegans enhances chemotaxis to butanone by pre-exposure to butanone
and food (left). This learning requires the function of Bardet-Biedl
syndrome genes, which act for the formation / function of the sensory
cilium in the olfactory neuron (right).

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

Our present studies include: ® analysis of mutants in the
learning with odorants and food/starvation, ® analysis of be-
havioral changes after prolonged exposure to “uncomfortable”
stimuli, ® genetic analysis of sensory information processing
as assayed by the formation of dauer larvae, ® control of
defecation behavior, growth, and sensory signals by fIr genes,
which probably act in the intestine.

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

Torayama, 1., Ishihara, T. and Katsura, I. (2007). Caenorhabditis elegans
integrates the signals of butanone and food to enhance chemotaxis to
butanone. J. Neurosci. 27, 741-750.

Yabe, T., Suzuki, N., Furukawa, T., Ishihara, T. and Katsura, 1. (2005).
Multidrug resistance-associated protein MRP-1 regulates dauer diapause
by its export activity in Caenorhabditis elegans. Development /32,
3197-3207.

Take-uchi, M., Kobayashi, Y., Kimura, K., Ishihara, T. and Katsura,
1. (2005). FLR-4, a novel Serine/Threonine protein kinase, regulates
defecation rhythm in Caenorhabditis elegans. Mol. Biol. Cell 16,
1355-1365.

Miyahara, K., Suzuki, N., Ishihara, T., Tsuchiya, E. and Katsura, 1.
(2004). TBX2/TBX3 transcriptional factor homologue controls olfac-
tory adaptation in Caenorhabditis elegans. J. Neurobiol. 58, 392-402.

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

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

D. Sc., Associate Professor D. Sc., Assistant Professor

XGERBRZEAVCINIBFRBFORRA

Mechanism-oriented protein structure determination by X-ray diffraction

WG 2O D WTEERZ VAV, TOREK (BOT) OMEHEZRELET. EaEX oA
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IZ&koT, IFHEFOEBEORETIZLOHELET.
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BUtE, LR O T OREMNT 217> TWES, © F1-ATPase, ATP &iki#%

G RR - 5 A KR /8
Y huXTRERZ R E

o b MNEENRE

o KW, wlkEET R oK

o Qufafkgt xRN 7 Kid et/ V& I —¥ ek

INBEITDI BN 2 LRI, ZNENBBERENEA OB 2R > TWEd, £ Ihbohicid
fERT IR TN T > Tt E R 1 F1-ATPase, EKEHEATP SRR EPEENTHET,

F1-ATPase a3B837s# & RD = RITHEE, BH TA=VUNIEE, aF LY
2 rE, eRTRT TR, RILA FREEGREEL e T2 vbhDTY
RA—=S 3, KV,

A schematic representation of structure of a383rs complex of F1-ATPase.
B-subunits are shown in yellow, a-subunits red, ¥ cyan and & magenta.
The structure shows a novel nucleotide occupancy (one nucleotide bound
B-subunit) and a novel conformation of the g-subunit (‘up’ state).

We are working on protein structure determination using X-ray
diffraction techniques, in order to understand the working mech-
anism of the proteins that are broad in biological function spec-
trum, but are each with the unique and interesting action mech-
anism. The proteins under current investigation-include: the
sub-complexes of F1-ATPase, ATP synthase, bacterial tran-
scription factors, human transcription factors, a chromosome
relocator Kid, salt-tolerant glutaminase. and centromere proteins.
Some of those targets have exhibited extreme difficulties.

To understand the unique rotational catalysis mechanism
of ATP synthase, we have been extending the structural study
from the o3B3 sub-assembly to upper subassemblies. The
a3B37s sub-complex has provided a unique opportunity to look
at F1 structure with a unique nucleotide occupancy i.e.
nucleotide bound to a single catalytic g-subunit. Also, we have
now got ATP synthase crystals. PhzR protein, a P. aeruginosa
transcriptional factor, and E. coli YmcB protein are under in-
vestigation using the MAD approach. Fragments of Kid, tran-
scription factors from both prokaryotes and eukaryotes and
centromere proteins have been examined for crystals. The
structures of the C terminal domain of E. coli transcription fac-
tor PhoB and salt-tolerant glutaminase have been solved re-
cently.

Shirakihara, Y., Leslie, A.G.W., Abrahams, J.P., Walker, J.E., Ueda,
T., Sekimoto, Y., Kambara, M. Saika, K., Kagawa, Y. and Yoshida,
M. (1997). The crystal structure of the nucleated free a3 sub-complex
of F1-ATPase from the thermophilic Bacillus PS3 is a symmetric trimer.
Structure 5, 825-836.

Shindoh, K., Maenaka K., Akiba T., Okamura H., Nisimiura Y., Makino
K. and Shirakihara, Y. (2002). Crystallization and preliminary X-ray
diffraction studies on the DNA-binding domain of the transciption-
al activator protein PhoB from Escherichia coli. Acta Crystallogr.
D58, 1862-1864.

Suzuki, T., Murakami, T., Tino, R., Suzuki, J., Ono, S., Shirakihara,
Y. and Yoshida, M. (2003). FO-F1-ATPase/Synthase is geared to the
synthesis mode by conformational rearrangement of e subunit in re-
sponse to proton motive force and ATP/ADP balance. J. Biol. Chem.

278, 46840-46846.

Itou, H., Okada, U., Suzuki, H., Yao, M., Wachi, M., Watanabe, N.,
Tanaka, 1. (2005). The CGL2612 protein from Corynebacterium
glutamicum is a drug resitance-related transcriptional repressor. J. Biol.
Chem. 280, 38711-38719.

Maenaka, K., Fukushi, K., Aramaki, H., Shirakihara, Y. (2005). Ex-
pression, crystallization and preliminary diffraction studies of the Pseu-
domonas putida cytochrome P-450cam operon repressor CamR. Acta
Crystallogr. F61, 796-798.

Yoshimune,K.,Shirakihara, Y., Shiratori, A., Wakayama,M., Chantawan-
nakul. P.,Moriguchi,M. (2006) Crystal structure of a major fragment
of the salt-tolerant glutaminase from Micrococcus luteus K-3. BioChem.
Biophys. Res. Commun. 346, 1118-1124.
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Drosophila nervous system stained with specific antibodies. Left pan-
el: Larval brain. Mushroom bodies (green) and optic lobes (red) are high-
lighted. Right panel: Motoneuron terminal (green). Inset: Electron micro-
graph of a synapse.

Precise connectivity in neural networks is the basis for our be-
havior and thought. We are studying genetic and cellular
mechanisms underlying neural connectivity in Drosophila
melanogaster, which shows variety of learning/memory or oth-
er behaviors with a relatively simple nervous system. By com-
bination of molecular genetics and high-resolution imaging anal-
ysis, we are tackling following issues. ® Synapse formation:
We have identified proteins involved in the establishment of
synaptic specificity, by ectopic gene-expression screening. Their
molecular functions are currently studied in detail. Neural
lamina formation: Laminar structures are important for the es-
tablishment of local neuronal circuits. We have found that the
lamina formation in Drosophila mushroom bodies, a learning and
memory center, depends on the spatio-temporal changes in
the expression of cell-adhesion molecules. We are studying
their gene regulatory mechanism. @ Signal transduction: In-
tracellular signaling that transduces the external stimuli into elec-
trical signals is one of the important elements in neuronal sig-
nal transmission. We are studying the genetic mechanism for
the assembly of protein components in phototransduction cas-
cade, which accomplishes rapid signaling and its dynamic reg-
ulation.

Xu, H., Lee, S.-J., Suzuki, E., Dugan K.D., Stoddars, A., Li, H.-S.,
Chodosh, L.A. and Montell, C. (2004). A lysosomal tetraspanin as-
sociated with retinal degeneration identified via a genome-wide screen.
EMBO J. 23, 811-822.

Kurusu, M., Awasaki, T., Masuda-Nakagawa, L.M., Kawauchi, H., Ito,
K. and Furukubo-Tokunaga, K. (2002). Embryonic and larval devel-
opment of the Drosophila mushroom bodies: concentric layer sub-
divisions and the importance of fasciclin II. Development /29, 409-419.

Suzuki, E., Rose, D. and Chiba, A. (2000). The ultrastructural inter-
actions of identified pre- and postsynaptic cells during synaptic tar-

get recognition in Drosophila embryos. J. Neurobiol. 42, 448-459.

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

AR Z AL, (2004). FERIRESD 5D Rl o) 7 AT AR,
HIBE 36, 66-69.

AR X HF, Ritzenthaler S., Rose, D., T3 . (2002). ¥+ 7
A DFREFREFUERICRBIT B o> T ABMEOZEE) - > 3y Y g
TN ThrolkZ b, EBEMSE 37, 212-214.
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Gojobori Group

Laboratory for DNA Data Analysis
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GOJOBORI, Takashi  IKEO, Kazuho SUZUKI, Yoshiyuki !

M. D., Ph. D., Assistant Professor
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Study for molecular evolution and information biology using genome sequence and gene expression profile

D. Sc., Professor D. Sc., Associate Professor
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FEIZIEC 1= cDNA F v BRI H L TLNB,

The cDNA chip has been constructed for planarians. Using this chip,
genes specifically expressed in the planarian brain were identified, which
lead to the discovery of the non-darake gene. We have also succeeded
in developing home-made cDNA chips for tunicates and cave fish.

® kD 3 RICABALIEA T — X RX— X DOREE,
O )Xy NI =0 LFDNRAFTT Ty hR—LREE, REBHVET,

ONRA XA TH~T 4 7 ACRBITDEmETLIY XA

In order to understand the evolutionary mechanisms of living
organisms, we conduct both wet-lab experiments and data anal-
yses by use of genome sequences and gene expression
profiles. In particular, bioinformatics approaches such as
database construction and algorithm developments are com-
monly taken. Currently ongoing research projects are as fol-
lows: ®Gene expression profiling of planarian brains and hy-
dra neural cells to understand the evolution of brain and neu-
ral systems, @ Evolution of eye structures and their gene ex-
pression, ® Comparative analysis of ESTs during the develop-
mental stages of ascidians, ® Comparative genomics of higher
organisms to trace the evolutionary process of genomes, @
Identification of horizontal gene transfer by complete genome
comparisons of bacteria by grid computing, ® Molecular evo-
lution of pathogenic viruses, ® Development of statistical
methods for detecting positive selection, ® 3D visualized and
integrated database of biosystems, ® Developments of
algorithms and analytic tools for bioinformatics research, and
@ Construction of bio-platform for the genome network pro-
ject.

The Rice Annotation Project: Ito, T., Ikeo, K., Gojobori, T., et al.
(2007). Curated Genome Annotation of Oryza sativa ssp. Japonica
and Comparative Genome Analysis with Arabidopsis thaliana. Genome
Res. 17(2), 175-183.

International Rice Genome Sequencing Project: (Annotation and Anal-
ysis) Iwama, H., Gojobori, T., Itoh, T., Niimura, Y., et al. (2005). The
map-based sequence of the rice genome. Nature 436, 793-800.

The FANTOM Consortium: Carninci, P. and other 160 authors includ-
ing Gojobori, T. and Ikeo, K., Riken Genome Exploration Research
Group, Genome Science Group, Genome Network Project Core Group
and Hayashizaki, Y. (2005). The transcriptional landscape of the mam-
malian genome. Science 309, 1559-1563.

Nakamura, Y., Itoh, T., Matsuda, H. and Gojobori, T. (2004). Biased
biological functions of horizontally transferred genes on 324,653 open
reading frames of 116 prokaryotic complete genomes. Nature Genet-
ics 36(7), 760-766.

Sasaki, T., Matsumoto, T., other 77 authors and Gojobori, T. (2002).
The genome sequence and structure of rice chromosome 1. Nature
420, 312-316.

Cebria, F., Kobayashi, C., Umesono, Y., Nakazawa, M., Mineta, K.,
Ikeo, K., Gojobori, T., Itoh, M., Taira, M., Alvarado, A. and Agata,
K. (2002). FGFR-related gene nou-darake restricts brain tissues to the
head region of planarians. Nature 479, 620-624.
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Bioinformatics based on the protein structure

BN IRH BB EMIEB 21272 5 MR T T, ZOMIIZENEND & LR T B AR O ARG 2R
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RX—ZGTOP (http://spock.genes.nig.ac.jp/~genome/gtop.html) % iz,
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A typical human protein with a long disorder region. The N-terminal half
of the protein is assigned as disordered (gray bar).

]
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BERAMVICROWARAEINOFEA SN2 R E (SR 1 £Y),
A human protein with a long disorder region inserted in a structural do-
main.

Proteins are molecules whose functions are essential for ac-
tivities in living organisms. They function only after folding into
particular three-dimensional structures, which are determined
by the amino acid sequences. The problem of predicting the
structures of proteins from the amino acid sequences has been
difficult to untangle for a long time. Recent years have wit-
nessed great advancement in methods to predict the struc-
tures of proteins through both increase in the number of de-
termined structures and development of sensitive prediction
programs. GTOP (http://spock.genes.nig.ac.jp/ genome,/gtop.
html) is a database, which stores annotation (prediction) of pro-
tein structures in the all genome sequences available. Taking
the GTOP database as a basis, we are studying the compar-
ative genomics and exploring new methods to make genome
annotation.

Fukuchi, S., Homma, K., Minezaki, Y. and Nishikawa, K. (2006). In-
trinsically disordered loops inserted into the structural domains of hu-
man proteins. J. Mol. Biol. 355, 845-857.

Homma, K., Fukuchi, S., Nakamura, Y., Gojobori T. and Nishikawa,
K. (2006). Gene Cluster Analysis Method Identifies Horizontally Trans-
ferred Genes with High Reliability and Indicates that They Provide
the Main Mechanism of Operon Gain in Eight Species of

{gamma)-Proteobacteria. Mol. Biol. Evol. in press. (Web advance ac-
cess).

Fukuchi, S. and Nishikawa, K. (2004). Estimation of the number of
authentic orphan genes in bacterial genomes. DNA Res. /7, 219-231.

Fukuchi S., Yoshimune K., Wakayama M., Moriguchi M. and
Nishikawa K. (2003). Unique amino acid composition of proteins in
halophilic bacteria. J. Mol. Biol. 327, 347-357.
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H 45 F(DNA- Y NIB)DIBELRAEDESL

Evolution of bio-molecules (DNA/proteins) and their function

UWRETIE, 7/ L, BIEFPEHEOELEZIET D ZLICL>TENDL OBREOBRRZED THET, il
Tix, MHC 0@ oML & Z i Bldd 2 BREOE L OMEZED £ LTz, Z0f5R, MHC-B & MHC-Ci#
B, 92,5005 ERNCEAE FEBEICE o TERS NI Z L300 £ LT, THITBBEL T, RE VN OERIEAHK

3,000 4EANICHD Z & bHEE SnE L (KB,

%7, DDBJ, EMBL Bank ¢ GenBank Tk T3 International Nucleotide Sequence Database Collab-
oration (INSDC) TATFTWEERETOMEN DOBEIE T ZHE—INTFN LEHRELZMNIN L £ Lz, ZOFMOFED
FEES IHRRIZAB SN TWET O T, MEHIXIZOFELHEEZSEZ ICEENEEZED DL LB TEXET, ZOW%E
DT, INSDCIiZEHFINTWaRlroeHi LW+ < BRAENE LT,

51T,

b k& & aDROFEBULEPEZITV, T b R < B T 5 RO IR S EEARIIF U#is 1

BERNRE -V BRTRIUBREES LI ZRRALE LR, £, BMERIBREFEZHBLZOFT — 2 X—2%2E
HLUABLZELE (http://www.cib.nig.acjp/dda/database/octopus.htm),

Dhaplications of MHC-B, O and MICA, B in referomoe s
phybogeny of man, chimpaneee snd Bhesus monbey
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We have studied the evolution of genomes, genes and proteins
to elucidate their origins and functions. Recently, we studied
the origin and evolution of MHC genes in reference to primate
divergence. As a result we estimated that MHC-B and MHC-C
genes originated by gene duplication about 25 million years ago.
In relation to this we also estimated that rhesus monkey had
diverged about 30 million years ago. The two estimated times
are in accordance with one another in that rhesus monkey
turned out to have no MHC-C but 19 repeats of MHC-B (see
the figure).

We also systematically evaluated all available bacterial
genes including a great number of hypothetical ones in the In-
ternational Nucleotide Sequence Database Collaboration (INSDC)
to which DDBJ belonged, and graded them by the newly set
standards by us. As the methods and standards are open to
the public, researchers can pursue their own related works refer-
ring to them. During this study we also found many new bac-
terial genes that had not been registered in INSDC.

In addition we carried out a comparative study of gene ex-
pression in human and octopus eyes, and found that the eyes
of such remotely related species evolved in the essentially same
courses and formed themselves into the essentially same mor-
phological structures. We also extracted the related genes ex-
pressed in the two species and constructed a database of them
and opened it to the public (http://www.cib.nig.ac.jp/dda/
database/octopus.htm).

One of our studies now in progress is to develop a meth-
od by which to incorporate as many orthologous genes as avail-
able in the construction of bacterial phylogeny.

Fukami-Kobayashi, K., Shiina, T., Anzai, T., Sano, K., Yamazaki, M.,
Inoko, H. and Tateno, Y. (2005). Genomic evolution of MHC class
I region in primates. Proc. Natl. Acad. Sci. USA 102, 9230-9234.

Okubo, K., Sugawara, H., Gojobori, T. and Tateno, Y. (2006). DDBJ
in preparation for overview of research activities behind data submis-
sions. Nucleic Acids Res. 34, D6-D9.

Cochrane, G., Bates, K., Apweiler, R., Tateno, Y., Mashima, J., Kosuge,
T., Mizrachi, 1., Schafer, S. and Fetchko, M. (2006). Evidence stan-
dards in experimental and inferential INSDC Third Party Annotation
data. OMICS 10, 105-113.

Morrison, N., Cochrane, G., Faruque, N., Tatusova, T., Tateno, Y.,
Hancock, D. and Field, D. (2006). The concept of sampling in ‘omics

technology. OMICS /0, 127-137.

Kosuge, T., Abe, T., Okido, T., Tanaka, N., Hirahata, M., Maruyama,
Y., Mashima, J., Tomiki, A., Kurokawa, M., Himeno, R., Miyazaki,
M., Gojobori, T., Tateno, Y. and Sugawara, H. (2006). Exploration
and grading of possible genes in 183 bacterial strains by a common
fine protocol lead to new genes: Gene Trek in Prokaryote Space
(GTPS). DNA Res. /3, 245-254.

Choy, K.W., Wang, C.C., Ogura, A., Lau, T.K., Rogers M.S., Ikeo,
K., Gojobori, T., Tang, L.Y., Lam, D.S., Chun, T.K. and Pang, C.P.
(2006). Molecular characterization of developmental gene in eyes:
Through data-mining on integrated transcriptome databases. Clin.
Biochem. 39, 224-230.
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Research and development of biological databases for the new age

AR T — B X—RALfFHTY 7 b7 =T THR S NS A EREROME LR ZAN L T M3 M7+

~T 4 7 ADWEHF EED TNET,
MR CTL L B2 EMIEHE

SR RRA RHLA TIRAFIHITE 5 & 5 7228

HEoRES L LT, EXtensible Markup Lan-

guage (XML), Simple Object Access Protocol (SOAP) X UWeb services DA ZRMIZiEH LD, DNA
Data Bank of Japan (DDB]) 23 Web¥# A 2 HABLTWAIZEAEDT —ERET 0 75 ARG Lafg/s A

Vo RELTIAL — &Izt L (http://xml.nig.ac.jp/),
TVWETF,

AR IR O EEIE & AR o B2 b b L

E7e, T ) B EEME RN R EI1THE B LIS oA R OB L LT, 7/ A7 — & X—ZGIB

T 2 5 LTe T /) T —

GIB-V, GIB-ENV, GIB-IS), #4757/ AiTktl, @7 v b2z X 2RI X 515
v ar7F—aR—=2 (GTPS) FOfRMER, 7/ LB — L G-InforBIO R H Tk

fLHixi: (SOM) D7 ) AEHIENTY 7 &« FIEOEZIT> TRV £,

Bio-PSE

(Problam sohing eavisanment)

DRI Chpen Ane

=

HHRRETHEETOTVNDINAAT—AR—R LY — I
The biological information resources and environments which we develop
in our laboratorl.

We have substantially enriched the biological information resour-
ces (BIR) composed of databases and data analysis tools. We
have also improved the biological information environment (BIE)
by introducing XML and Web services technologies.

The databases are composed of primary archival databases
and secondary derived databases. We designed the large scale
data processing system for the primary database, namely, DDBJ.
The databases of GIB-M, GIB-V, GIB-ENV and GIB-IS are sec-
ondary databases that make users easy to capture the data
they need. GTPS is another type of secondary database that
provides graded ORFs based on a consistent and transparent
protocol. As to the data analytical tools, we have developed
InforBIO, G-InforBIO, OASYS (Open Annotation SYStem) and
SOM (Self-Organizing Map) for taxonomy, phylogenetic anal-
ysis, genome annotation and comparative genomics, and se-
quence data mining. In the meantime, we introduced XML and
Web services to improve the interoperability of BIR.

DDBJ could cope with ever increasing data produced by
genome projects. The development of DDBJ-XML is followed
by INSDC-XML, the introduction of OASYS system was the
synchronicity of the introduction of Third Party Annotation by
INSDC. Web services and SOM followed by a number of in-
stitutes and research groups. Thus, we have proved our knowl-
edge and foresight for the development of BIR and BIE that
will lead us to the problem solving environment for biology.

Kosuge, T., Abe, T., Okido, T., Tanaka, N., Hirahata, M., Maruyama,
Y., Tomiki, A., Kurokawa, M., Himeno, R., Fukuchi, S., Miyazaki,
S., Gojobori, T., Tateno, Y. and Sugawara, H. (2006). Exploration and
grading of possible genes in 183 bacterial strains by a common fine
protocol lead to new genes: Gene Trek in Prokaryote Space (GTPS).
DNA Research /3, 245-254.

Sugawara, H., Abe, T., Gojobori, T. and Tateno, Y. (2007). DDBJ
Working on Evaluation and Classification of Bacterial Genes in INSDC.
Nucleic Acids Research 35, D13-D15.

Tanaka, N., Abe, T., Miyazaki, S. and Sugawara, H. (2006).
G-InforBIO: Integrated system for microbial genomics. BMC Bioin-
formatics 7, 368.

Hirahata, M., Abe, T., Tanaka, N., Kuwana, Y., Shigemoto, Y.,
Miyazaki, S., Suzuki, Y. and Sugawara, H. (2007). Genome Informa-
tion Broker for Viruses (GIB-V): Database for comparative analysis
of virus genomes. Nucleic Acids Research 35, D339-D342.

Riley, M., Abe, T., Arnaud, B.M., Berlyn, M., Blattner, R.F., Chaud-
huri, R.R., Glasner, D.J., Horiuchi, T., Keseler, M.1., Kosuge, T., Mori,
H., Perna, T.N., Plunkett, G., Rudd, E.K., Serres, HM., Thomas, H.G.,
Thomson, R.H., Wishart, D. and Wanner, L.B. (2006). Escherichia
coli K-12: a cooperatively developed annotation snapshot-2005. Nucleic
Acids Research 34, 1-9.

Abe, T., Sugawara, H., Kanaya, S., Kinouchi, M. and Ikemura, T.
(2006). A large-scale Self-Organizing Map (SOM) unveils sequence
characteristics of a wide range of eukaryote genomes. Gene 365, 27-34.
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RKAGRMAAE
Okubo Group

INER B
Bh 1E(E)
OGASAWARA, Osamu

D. Sc., Assistant Professor

T/ LTARENENSDMFERR

Knowledge discovery through genome-wide measurements.
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7 ) SRR LR IEIC X B, BIRTFHOBEILE ZNICH S AEBERTH D, H ORI REEZRNRIT
B ZETFY, HBWEI LTIV —DORANT—2BLOHHMT — X% O EZ21T-o Tk MEEFHOBEL L MR R
HEDTND, 0BEFHIVER  BIETRIILEEBEFOREZMDTERNY THY, EMigikoREEZM2 0N
PO THDB, TRNA TV 744X —~A4T7Y RT-PCRIZFEL bDELTH ) ARERRITIZESTINE, <12
a7 LA LT, ESTIUERIAD TREER & MBI 7R i < BodyMap (http://bodymap.jp) Dk
B L i ICBR LI IAFLPEEIC L D S EEBEZ B LT NER T ZAD N TV A2 U T N—ADLFRIIC AT T
DHIE F—ZEHAMZIT-> T3 (http://okubolab.genes.nig.ac.jp/bodymap i), ¥—7 — K : #=TFIEH,
EST, =~fZ7u7L A, ¥ AF—ZX—=R OBELHET— X BEFT— 205 OMBBRIIT—2 150
RE ORI ERH SN2 o OBEFEOMEBE LIcBIZ L > TRV LD, T4 7 NVAa—TTiTo%
Tk & 2R 22 IRAT TN 2. T, ERAEE B T 55 A#—BOB—OfMELED TN, F—U—FK : F> bnm
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BodyMap-Xs (cross species) [3FZ#H D EST F— A2 BT, KEPYPDE
fE2s BB TIRECTFORRELERDT—IN—XTHY, IEREIZ
BIZRBEEOHEBENAIGETH D,

BodyMap-Xs (cross species) is a database for cross-species gene ex-
pression compariosn. It was created by the anatomical breakdown of the
latest animal EST records in DDBJ using a sorting program tailored for
this purpose.

The practical definition of a transcriptome is a entire popula-
tion of mRNA in a defined source, i.e. a cell, cells, tissue, or
an organism.c The composition , which gene and how abun-
dant, is central to the transcriptome data. Since human genome
project started in early 1990s, increasing amount of human
transcriptome data have been generated. A large collection
of fragmentary cDNA sequences and genome-wide gene ex-
pression pattern using parallel hybridization of thousands of
cDNA probes are examples. In these data, every transcript has
ID which enables compilation of different data set and makes
characterization of individual gene, as well as mass mRNA, pos-
sible. After this cleansing step, entire data is analyzed for higher
order structure using statistical technique and then local data
structures are interpreted for domain specific knowledge.
Within such a context, ongoing projects in our group are
as follows: ®BodyMap and iAFLP: As an expansion of the
world-first gene expression database BodyMap (http://
bodymap.jp), we are collecting gene expression data for hu-
man and mouse with newly developed technique IAFLP (http://
okubolab.genes.nig.ac.jo/bodymap i). ®Machine interpreta-
tion of genome-wide measurement data (BOB): Construction
of a system for automatic recruitment of biomedical knowledge
and machine interpretation of genome-wide measurement data.

Ogasawara, O., Otsuji, M., Watanabe, K., lizuka, T., Tamura, T.,
Hishiki, T., Kawamoto, S. and Okubo, K. (2006). BodyMap-Xs: an-
atomical breakdown of 17 million animal ESTs for cross-species com-
parison of gene expression. Nucleic Acids Res. 34, D628-D631.

Okubo, K., Sugawara, H., Gojobori, T. and Tateno, Y. (2006). DDBJ
in preparation for overview of research activities behind data submis-
sions. Nucleic Acids Res. 34, D6-D9.

Itoh, K., Kawasaki, S., Kawamoto, S., Seishima, M., Chiba, H.,
Michibata, H., Wakimoto, K., Imai, Y., Minesaki, Y., Otsuji, M. and
Okubo, K. (2005). Identification of differentially expressed genes in
psoriasis using expression profiling approaches. Exp. Dermatol. /4,
667-674.

Kaimori, J.Y., Takenaka, M. and Okubo, K. (2005). Quantification

of gene expression in mouse and human renal proximal tubules.
Methods Mol. Biol. 293, 209-219.

Tateno, Y., Saitou, N., Okubo, K., Sugawara, H. and Gojobori, T.
(2005). DDBIJ in collaboration with mass-sequencing teams on anno-
tation. Nucleic Acids Res. 33, D25-D28.

Tanino, M., Debily, M.A., Tamura, T., Hishiki, T., Ogasawara, O.,
Murakawa, K., Kawamoto, S., Itoh, K., Watanabe, S., de Souza, S.J.,
Imbeaud, S., Graudens, E., Eveno, E., Hilton, P., Sudo, Y., Kelso, J.,
Ikeo, K., Imanishi, T., Gojobori, T., Auffray, C., Hide, W. and Okubo,
K. (2005). The Human Anatomic Gene Expression Library
(H-ANGEL), the H-Inv integrative display of human gene expression
across disparate technologies and platforms. Nucleic Acids Res. 33,
D567-D572.
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Temporal specification of neural cell fates within neural stem cell lineages

fRFE OB TIX, ZRERRMEAIELNWE £ AAF Y 2a— V> CTHRAELZRITIER Y £ A, LAL,
EDLI P TFAI AL E > TRA EBIRDZMIENRO DV EINDENE, WEERRARANLIIEINTHET,
R I RN E 2 LT K O AT A DARER & LT, —f D pinRe N AS 2 5 72 w2 @ As T e & h
FIERE Tk &2 Ve T EER B IT O NET. B5EIE, 295 Lo REwlgEEIc-O WS, Y avday
N BRI R % T TR FRIZFN 2 28D T ET,

T a v Y a UNTPRERER T, &2 TOMRSMEABORER Tty MEIERFEHAL THEET, —F, i
PRRTERHIREI, IR SRS ARICZNSIEERFORBBEZITOVTHRLET, T H5IZLT, #kkEHiy
B ENTNETITIE UMk 2 ik i ic 5 2 £4, #3EIE, oty MTEENTWBEERN T OB HFIHEBAE
fEAT 2300 & LT, Mliao REEROMIICZIVEATLET, T, ETIE, ZoEERSEy h&
WAT LT, BIZRMRSE OBEREIZ X - TH ML ORI R Z o TNDZ EBRDPR o TETWET, 95 L7k

o PR AN 23— BRI 1T 1RR B & 72 DRI IO W T O D FT > TV E T,

(A FEEMIZHS T2 RFEDBRERMIE (TR, CORH, Mg
THRENGEER T (&, )RR T 5. B)FRERHAO—EDHZR
MR (R LT DFREGHR)

(A) Neuroblasts (NBs) at early stage labeled with a marker for specific
NB lineages (red). NBs are expressing the transcription factors (green,
blue) specifying early-born cell fates. (B) A single NB lineage at late stage
containing a parental NB (magenta) and its progeny (green).

Generation of multiple cell types during embryogenesis should
be orchestrated temporally for normal development of or-
ganisms. Yet we know relatively little about how different cell
fates are generated over time. Neural stem cells often gen-
erate diverse neurons and glia in stereotyped order, and the
cell fate of a neuron/glia is tightly linked to its birth order with-
in a stem cell lineage. Our group aim to elucidate the molec-
ular mechanisms of temporal specification of neural cells with-
in a lineage by using the Drosophila CNS as a model system.

Nearly all of Drosophila neural stem cells, called neuroblasts,
sequentially express a set of the transcription factors specify-
ing temporal cell fates over time, while daughter cells inher-
it the expression profile of the transcription factor present at
their birth from neuroblasts. The finding of such factors has
raised new questions: 1. What regulates the expression of the
transcription factors? 2. How do the transcription factors
specify temporal fate? 3. What controls temporal change of
neuroblast at later stages? 4. Do the factors also regulate that
neuroblasts enter the quiescent state? 5. How does distinct
mechanisms co-operate for specifying the temporal fates? By
addressing these questions, we would like to get better un-
derstanding of the machinery for controlling development of
neural stem cell lineages.

Isshiki,T., Pearson, B., Holbrook, S. and Doe, C.Q. (2001). Drosophila
neuroblasts sequentially express transcription factors which specify the
temporal identity of their neuronal progeny. Cell /06, 511-521.

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

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

Isshiki,T., Takeichi, M. and Nose, A. (1997). The role of the msh
homeobox gene during Drosophila neurogenesis: implication for the
dorsoventral specification of the neuroectoderm. Development /24,
3099-3109.
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MERYNT—ODIBE- IS - TEEERNHT S5 FRE

Genetic and epigenetic control of neural wiring

A ONTIE, 1,000 D=a—w 73, @hikEBRRIGE & 5 Hik - BEERIZE R D 2 TRtk s 2 IEHE
ICHART B 2 & ic kY, MRy hT =7 ZELTHES, O X5 B RINIRIT, =2 — o U2 RIEH Z 5
FHEY, AN OEY 222 MR L BHRERE 2R - IS EDS L T TEIAINET,

AFRETIE, Y avPa N REzETFNELT, =a—ald, MlAAOEREREL, ZOTT N Ty
b & UTIELWERTHEYRIBEIGR 21T 5 20 - BEEREZHO NI L ZEZTWET, KT, EERNTHRED
ELWHEY TH DEMRIGE DOIBRL - MiFs - WA Z AT 20 TAR2 0B L L5 L LTVnET,

HEDREMBEDOHIZGFPERBI 13 oauNTHR( L)
The third instar larvae with GFP reporter in particular subsets of senso-
ry neurons (upper panel).
B—oa—nuiEEsHdELOBIRIRE/ N2 — 2 (F)

Dendrite arborization pattern of the sensory neuron in a single-cell res-
olution.

The human brain receives, processes, stores and transmits com-
plex information with great fidelity. The neuronal network that
underlies these functions is comprised of an estimated 10"
neurons linked by over 10 synaptic connections between
two structurally and functionally different neurites, axons and
dendrites. Precise patterning of dendrites as well as axons is
essential for correct wiring and function of neural circuits. We
combine fly genetic, imaging, and biochemical approaches to
investigate the interplay between genetic and epigenetic con-
trol of neural morphogenesis, and to deduce the functional im-
portance of these regulatory systems in disease etiology. In
particular, we focus our researches on the genetic and molec-
ular regulation of dendrite patterning, maintenance, and plas-
ticity in fly PNS neurons.

Soba, P., Zhu, S., Emoto, K., Younger, S., Yang, S.J., Yu, H.H., Lee,
T., Jan, L.Y. and Jan, Y.N. (2007). Drosophila sensory neurons re-
quire Dscam for dendrite self avoidance and proper dendritic field or-
ganization. Neuron 54, 403-416.

Emoto, K., Parrish, J. Z., Jan, L., and Jan, Y. N. (2006) The tumour
suppressor Hippo acts with the NDR kinases in dendritic tiling and
maintenance. Nature 443, 210-213.

Emoto, K., He, Y., Ye, B., Grueber, W.B., Adler, P.N,, Jan, L.Y. and
Jan, Y.N. (2004). Control of dendritic branching and tiling by the
Tricornered-kinase/Furry signaling pathway in Drosophila sensory
neurons. Cell 179, 245-256.

Emoto, K. and Umeda, M. (2000). An essential role for a membrane
phospholipid in cytokinesis: Regulation of contractile ring disassemb-
ly by redistribution of phosphatidylethanolamine. J. Cell Biol. /49,
1215-1224.

BARfE. 2007). =a—oidnhic L CHA O/ HEIEE
WAL, ZNaHE: - BHTIZ0on?. BEAYEBEREE 52,
842-852.

BAMA. (2006). JEMHEEFREOH 2 R AR HRE DT RL:
= a—u Y ORREREHER: - HEET I A=A, ER
PR3 24, 2985-2988
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Mechanics and Dynamics of Cell Architecture: Focusing on the Cell Nucleus and Chromosomes

Cell Architecture Laboratory

IR ZE RN SN BEW LI X A T R TEE T, MIIZZORIITH 2 & ORI/ E Yk,
a2 72 & @A E ICiE T 5 2 LI X > TEOBREERRIEL TWE T, ARUFZEE TIXZ O #ET 72 Bl i
[BENTWBHIMZE DT A VIR L 20 2N R RoMHE 2D S UTIHEEZ T THET, Moy
A VIRHEOBFITaRE (5%, oMb, NG, B oBMICENT 2 Z LRI ET,

A3 L PR DOREEIZEE T 2 T A VIR AR T D Z L 2 HNIC, Bl C elegans DZFEINEHNWTEDZE
RIECE & AL 2 LT E T, FEWPRNRFIRIINAT, arva—22THLET 7 u—F 2HERINIC
HEHALTOWSORE T, FERE CIImEGAE 2R 325 Z L iz X v HlBN OREEM 0% 8) 288N - CRIZH
AL, HMAMEOKRESLIKROBAEET> TVET, Hmm Cldara—4% - I a2l —v 3 ORI X v 2/ -
REEIENZ A A F 2 v 7 BRBEO TV A U IRBOZ Y ORI #1T> THnET,

A

The cell is highly organized architecture that, inside the cell,
organelles, chromosomes, and the cell division plane are posi-
tioned at the right place at the right time. Our group is search-
ing for design rules in spatial organization of cell architecture,
and analyzing the mechanical bases underlying the rules. The
research will contribute to understanding division, differentia-
tion, metabolism, and morphology of the cell.

Our primary focus is on the cell nucleus and chromosomes.
Using the nematode Caenorhabditis elegans embryo as a mod-
el system, we analyze the spatial positioning of nucleus and
chromosomes. We use computational approaches, in addition
to molecular biology approaches. Image-processing enables
efficient and reproducible quantification of the positions of cel-
lular structures. Computer simulations help us understand the
consequences of our hypotheses concerning the design rules
of cell architecture.

BRREICB TR R ERDBNE, [A]ZHERORRE L AR (MPN:

E&ﬁﬁ*}ﬁ FPN: i M RT#Z, Nuc: #%2), [BI D B EID A4 (Chr) ik
Cen),

The dynamic positioning of the nucleus and chromosomes in the C.

elegans embryo. [A] After fertilization, the male pronucleus (MPN) and

female pronucleus (FPN) fuse and later divides into two nuclei (Nuc). [B]

The chromosomes (Chr) and centrosomes (Cen) at the mitotic phase.

ARE, KiRE—. (2006). 2> Fa—&Y I 21— 3%  Kimura, A and Horikoshi, M. (2004). Partition of distinct chromosomal

FIA LR OBRBED X A F I 7 A, EREMERE 51,
2172-2179.

Kimura, A. and Onami, S. (2005). Computer simulations and image
processing reveal length-dependent pulling force as the primary mech-
anism for C. elegans male pronuclear migration. Developmental Cell
8, 765-775.

regions: Negotiable border and Fixed border. Genes to Cells 9,
499-508.

Kimura, A., Umehara, T. and Horikoshi, M. (2002). Chromosomal gra-
dient of histone acetylation established by Sas2p and Sir2p functions
as a shield against gene silencing. Nature Genetics 32, 370-377.
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DDBJ %, Bk EBI/EMBL 3 X UkE O NCBI/ GenBank & D278 80
% &, [DDBJ/EMBL/GenBank HFHRLS T — & N—2] ZHEL TnDH = ¢ 3
KEBEDNA F— & Sy 7 DO LT, Afik#E - DDBI %ty & — Gl & h g
TWVET, —
Bl OW S E LVWISEOIAL L LT, DNAKOERAIN b b5 MK m
PTZEDTERNSDEZR>TVET, HBEIZBWTS DNAK RS T — 4

BUUE - A - RHET B T — 28y 2B CEBMOICE RSN S, 19834 ICay  REES
72— % ATIDIEE D & Uiz, BAEE N BIG T IR G MRy x —  TATENO Yoshio
BB INTZDOIZE B, FOFTDDB] oA ED SNE Lz, T—&
B & OARKI 7R IET L 1986450 S BlkA S NBIEIC W oo TR T, BIEI,
EILFO & 5 RGBT > TVWET,

OEHMEDNAT—EAR—Z | OHFEHEE - EE

o DNAT—2 DINE

OeDNAT—HNDT7 /) F— 3
ODNATF—HER—ZNF V54 vAE - FIEEHR
OREELERIERT — I RN—ADEK - EE
OT—AR—ZAN - EE-FAYVI+ITT7OR%E - ER ]

o LH - BEEH SAITOU, Naruya
CENGEEEFMEFRIAVEA— R VRTLRBRLWRIZRY b=V DEHE - EFR

BHADNAT—RNIIDR—LR—D
Homepage of the DNA Data Bank of Japan
(http://www.ddbj.nig.ac.jp)

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

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

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

i —
fEithiE 2LE
Cochrane, G., Bates, K., Apweiler, R., Tateno, Y., Mashima, J., Kosuge, T., Mizrachi, FUKUCHI, Satoshi
1.K., Schafer, S. and Fetchko, M. (2006). Evidence standards in experimental and in-
ferential INSDC Third Party Annotation data. OMICS /0, 105-113.

Kosuge, T., Abe, T., Okido, T., Tanaka, N., Hirahata, M., Maruyama, Y., Mashima, J.,
Tomiki, A., Kurokawa, M., Himeno, R., Fukuchi, S., Miyazaki, S., Gojobori, T., Tateno,
Y. and Sugawara H. (2006). Exploration and Grading of Possible Genes from 183 Bac-
terial Strains by a Common Protocol to Identification of New Genes: Gene Trek in
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To promote basic research on genetics, National Institute of Genetics serves as a center for various genetic resources databases.

2EUTWS SHIGENTF—9~X—Z®M URL
(Database URLSs)

@ Worldwide Genetic Resource Sites (WGR) http://www.shigen.nig.ac.jp/wgr/
@ Japan Genetic Resource Sites (JGR) http://www.shigen.nig.ac.jp/wgr/jgr/
Genetic resource committee http://www.shigen.nig.ac.jp/shigen/grc/
Gene ontology http://www.shigen.nig.ac.jp/ontology/
Cloning vector http://www.shigen.nig.ac.jp/cvector/cvecto.ntml
NBRP-ES cell http://www.shigen.nig.ac.jp/escell/human/
® NIG mouse strain DB http://www.shigen.nig.ac.jp/mouse/strain/
@ Mouse polymorphism DB http://www.shigen.nig.ac.jp/mouse/polymorphism/
Animal DB http://www.shigen.nig.ac.jp/animal /animal.html
jp

® Japan mouse strain resources (JMSR) http://www.shigen.nig.ac.jp/mouse/jmsr/

NBRP-medaka
NBRP-zebra
NBRP-xenopus

® NIG drosohpila RNAi strains
NBRP-C.elegans mutant DB
NBRP-silkworm DB
NBRP-wheat DB (KOMUGI)

(? NBRP-rice DB (Oryzabase)
NBRP-barley DB
NBRP-chrysanthemum DB
NBRP-legume DB
NBRP-algae DB

NBRP-E.coli DB

© Profiling of E.coli Chromosome

NBRP HP

@) NBRP resource DB

12 Research Resource Circulation
NBRP-yeast DB
NBRP-pathogenic microbe DB

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

http://www.shigen.nig.ac.jp/zebra/cover.html

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

http://www.shigen.nig.ac.jp/fly/nigfly/
http://www.shigen.nig.ac.jp/c.elegans/

http://www.shigen.nig.ac.jp/silkwormbase/
http://www.shigen.nig.ac.jp/wheat/komugi/
http://www.shigen.nig.ac.jp/rice/oryzabase/

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

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

http://www.shigen.nig.ac.jp/legume/legumebase/

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

http://www.shigen.nig.ac.jp/ecoli/strain/

http://www.shigen.nig.ac.jp/ecoli/pec/
http://www.nbrp.jp/
http://resourcedb.nbrp.jp/
http://shigen.lab.nig.ac.jp:8080/rrc/
http://yeast.lab.nig.ac.jp/nig/
http://wdcm.nig.ac.jp/byogen/
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International competition over innovative creation is intensifying in the
present world. Countries are fighting for their prosperity by trying to
become leaders in the fields of intellectual property, science and tech-
nology. Amidst this current, the strengthening of foundational research
in the life sciences is, needless to say, an absolute necessity for the
development of science and the continued production of innovation.

The mission of the Intellectual Property Unit is the identification,
protection, and utilization of intellectual property produced by the Na-
tional Institute of Genetics (NIG). For many, the words “intellectu-
al property” brings to mind only patents, but intellectual property is born
of human knowledge, and in that sense all research results produced
by the Institute are intellectual property. To put it another way, the
mission of the Intellectual Property Unit is to effectively come up with
and implement strategies to utilize research results produced by the
Institute.

We take the seeds of science and technology, sometimes apply
for patents, sometimes manage and transfer as appropriate those seeds
as material assets, and sometimes are entrusted with them. Further-
more, in addition to making the link between fundamental research and
applicable or practical research as quickly as possible, it is also impor-
tant to establish a structure in which it is easy to proceed with fun-
damental research itself. Given the above, we currently face the fol-
lowing issues: ® What kind of intellectual property management is suit-
ed to fundamental research in the life sciences? ® What is the most
appropriate way of handling research tools and the material results of
research? ® How should we handle biological information and databases
as intellectual property?

Our duties include:

@ Information Distribution of NIG Research Results
By distributing information about research results both within and outside
of Japan, the Intellectual Property Unit aims to fulfill its responsibility for
explaining research results to members of society at large. It also aims
to discover, procure, and train human resources that will be responsible
for the next generation of research in the fields of genetics and biology.

@ Finding, managing, and utilizing patents born of research results
We identify and establish legal claims to intellectual property produced by
the Institute. We also manage and utilize intellectual property. In FY2006
we have submitted seven patent applications (two abroad), bringing the
total to date to 47 patent applications (14 abroad) submitted (Figure 1). From
now on, it will be important to make the transition from volume to qual-
ity, and to do so, selection and concentration are also necessary in this
duty.

® Agreement administration, legal affairs and negotiations
We administer material transfer agreements (MTAs) and license agreements
related to biological and genetic resources.
This fiscal year has seen a dramatic increase in the number of MTAs hand-
led (Figure 2). In the future, it will be necessary to devise ways to smooth-
ly manage material transfer as well as transfer methods.

® Applying and putting to practical use science and technology through col-
laborations among industry, academia and government
We aim to contribute to community development and cluster formation
through collaborations among industry, academia and government and
through transfers of technology.

With the immediate goal of establishing a system to effective-
ly communicate knowledge from NIG to universities and society at large,
the Intellectual Property Unit is examining ways to come up with and
implement strategies to utilize research results produced by the Insti-
tute. The Unit also considers it its mission to contribute to the ad-
vancement of fundamental science by aiming to produce innovation
with research results from NIG.
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EESRDERE international meeting promoted by NIG

P2 JIEA FHEE HIR  Meeting Title/Location/Organizer/Period
EIEEEHERERY Y RY ™ L International Genomic Imprinting Workshop 2006  Tokyo

Ishino, F., Kaneko-Ishino, Y., Sasaki, H. ’'06.11.30~12.1

HNEAAREBICELS > Vlﬁ YA Biological Symposium by foreign visitors

BR/#HEE B /BNt Title/Speaker/Affilication/Date

Phylogeography of Terrestrial Animals of Taiwan: A Molecular Hsueh-Wen Chang

National Sun Yat-Sen University, Taiwan,

'06.4.3

Appraisal Republic of China
Increased Susceptibility to Retinoic Acid Teratogenicity in Diabetic . Department of Anatomy )
Pregnancy Alisa SW Shum The Chinese University of Hong Kong 06.4.13
L . S National Institute for Medical Research (MRC), ),
A Periodic Table for protein structure William R. Taylor Mill Hill, London, UK 06.4.20
Microevolution of microRNAs Chung-1 Wu University of Chicago, '06.8.24
9 Adjunct Professor NIG O
. L . BT . University of Chicago s
Genetics of transcription regulation and speciation in Drosophila  Chung-1 Wu Adjunct Professor NIG 06.8.28
i‘;re;(n:r;‘);;fsn ttrcc))c;))li ;ﬁ; transgenesis and insertional mutagenesis Paul E. Mead St Jude Children's Research Hospital, Memphis '06.9.11
. . X . Massachusetts Institute of Technology )
Genes for Development and Disease in Zebrafish Nancy Hopkins Adjunct Professor NIG 06.10.30
Organization of topographic motor axon projections by LIM Artur Kania Director, Neural Circuit Development Laboratory, 061211
homeodomain transcription factors control of EphB:ephrin-B interactions Institut de Recherches Cliniques de Montre’ al (RCM), Canada T
The Basal Chordate Amphioxus: an Emerging Model for the . Scripps Institution of Oceanography, )
Prototypical Vertebrate Linda Z Holland University of California San Diego 06.12.11
. . . Investigator, Howard Hughes Medical InstituteColumbia University
MicroRNAs controlling neuronal development Oliver Hobert Medical Center, Departrent of Biochemistry & Molecular Biophysics 06.12.19
Concerted evolution and recombination in the rDNA repeats ~ Austen Ganley Division of Cytogenetics, NIG '07.1.30
. . Lo e Institute of Genetics and Developmental Biology, ,
Modeling of Fragile X mental retardation in fruitflies Yong Q. Zhang Chinese Academy of Science 07.2.27
Probing intracellular cholesterol trafficking: lessons from Xu Huan Institute of Genetics and Developmental Biology, 07.297
Drosophila models of Niemann Pick type C disease g Chinese Academy of Science e
Biological Significan f Protein Network Archi re: Truthor . . N . )
|||l?s%gn9;a Significance of Protein Netwo chitecture: Truth o Jianzhi George Zhang University of Michigan 07.3.9
Gene_tic va_riation ir\ the se_rotoni_n transporter and risk for Andrew Holmes Sec_ﬁononthavioralScienceandGeneticsLaborgtoryfoflmegratiye Neuroscience '07.3.20
emotional disorders; converging evidence from mouse and man National Institute on Alcohol Abuse and Alcoholism National Institutes of Health
Animal models of alcohol-related behavior: genetics and . . Center for Developmental and Health Genetics, ,
environment David A. Blizard Pennsylvania State University 07.3.22
Cell cycle regulation of the oocyte-to-embryo transition in C. Geraldine Seydoux Dept. of Molecular Biology and Genetics Center for Cell Dynamics Howard '07.3.99

elegans

Hughes Medical Institute Johns Hopkins University School of Medicine

NEARAREBEBDZ(F AN Admission of foreign scientists

K&/ 70Y1H b3 - HREEFilE Name/Project, Subjest title/Affilication

CIST4vY1RICHIFIEBRENIEHNEZ22—OVER  mmsemrsms

Aake Johannes Vaestermark

Max Suster Activity-dependent development of spinal interneurons in the zebrafish embryo  Division of Molecular and Developmental Biology
Ming X. Zhang PREEY E RS OMBENY b U WO ZDBRHMEA D Z X LDEER e o
. Hydra ECM structure, tension, and biological function. Division of Developmental Genetics
David A. Blizard T 2 OHEIERNBORMKEICES T 3 RGHERDRIT T METRE
) Analysis of genetic factors associated with strain difference in gustatory phenotypes ~ Mouse Genomics Resource Laboratory
REGEEE [EHRNET—IR—ARAICEAT D R/EME] BT HRITARE

Special coordination funds for promoting science and technology “research for database integration in life science”  Laboratory for Gene-Expression Analysis

SEHE (ETJARXY NT—IERIY AT LADREE]

Kirill Kryukov Development of Genome Network Platform

BLIEROWHEE
Laboratory for DNA Data Analysis

§|] E{E %Eﬁﬁﬁ% ﬂ: I‘/J“J A*“J l\ U—ﬁ‘%ﬁﬁ&l?bﬂ)*ﬁ%l

Development of Genome Network Platform

BLRBEROTHRE
Laboratory for DNA Data Analysis

SEME (B RS ARY FT—JBRY AT LADEE]

Andrea Cornero Development of Genome Network Platform

BLIEROWHEE
Laboratory for DNA Data Analysis

; aos o SEERASR [E RS AXY D —JBHRY AT LADEE] BIEBEANHRE
Margherita Squilario Development of Genome Network Platform Laboratory for DNA Data Analysis
FEME [T ARY NT—JBERY AT LADHEE] BEEBANHRE

Jung-Shan Hwang Development of Genome Network Platform

Laboratory for DNA Data Analysis

5 = REMREGDE BRHERR) MREEEXZ290VF UL FIIR] mERGEHREM

Chromatin dynamics underlying cellular memory

Division of Gene Expression

SEME (B RS ARY FT—JBRY AT LADEE]

Jose Clemente Development of Genome Network Platform

BRIEROWHEE
Laboratory for DNA Data Analysis

EE3cH  International Activities
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http://www.nig.ac.jp/jimu/soken/index-j.html

The National Institute of Genetecs (NIG) functions as the Department of
Genetics of SOKENDAI (The Graduate University for Advanced Studies) and
offers graduate programs in Genetics. Those who have a bachelors degree or
equivalent are eligible to apply to our 5-year PhD program. Those with a Masters
degree or two years of research experience after obtaining bachelors degree
can enroll in our 3-year PhD program. Highly qualified students are eligible to
receive a stipend from the Japanese government.

Our graduate programs provide interdisciplinary education with frequent
seminars, journal clubs, and workshops on scientific writing and presentation.
NIG has about 35 research groups, each headed by a professor or an associ-
ate professor who leads innovative research programs in a highly interactive
atmosphere. The quality of the research done at NIG is evident from the fre-
quent citation of papers published from the Institute and the high funding rates
for grant proposals from NIG. NIG houses enormous resources for basic re-
search in life sciences, such as the well-established DNA database (DDBJ), an
extensive collection of mutant strains of various model organisms, and state
of the art research equipment.

United under the term “Genetics”, the graduate students at NIG continue
to expand the frontiers of life sciences, in molecular and cell biology, develop-
ment, neurosciences, evolution, structural biology and bioinformatics.

For more information please visit the web site of our graduate program:
http://www.nig.ac.jp/jimu/soken/index-e.html
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Department of Genetics, SOKENDAI /Hosting scientists from oth

REREFEEZITNSAN!

HEREF - RBRAE .l

BIEMFCIREHEEDTDD HRBASET 0 75 A
EEMBLTHET, 1— 280, BEEHOBAERICH
E VAR, EB, EIF—B, BIFKRELORFHES,
BITITIIER KRR E, BV ELZADT v/ 5 AT,
BURF COMEANEZREERT 5 LR TEET, -
BINETREN S R ENE T, 20074EE 0 51F, ¥
WD B DA D RIBIT UTe A > 2 — Al (NIGINTERN)
HIEHE LT,

BIZFHELORFAGEE L, THXLLEWEE] OBFRZHELTOEY. Lrl, ToHRBEZENHE
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iz & bALErb, HOMMINICITE TS 2 LPALETY, @R EHBUCHR ZRrien e i, £§38
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SOKENDAI - iﬁ‘fiﬁ:& DVD Promotional Video of the NIG Graduate Program

BEPHLTIREMOMELERE LA A>T
eI, HNORET, REBRAEDESD), MRFHR
DEEFERPBEDOHZENEITOWTHISN L7z DVD %l
ELE Lk, lif (R 2FLINDTE, Ex#E
e REREHEY  (info-soken@lab.nig.ac.jp) £ TZ
HHE IV,

We have produced a DVD video to introduce the activities
at the Department of Genetics, SOKENDAI. The video includes
an overview of the graduate program and research activities
at the National Institute of Genetics. The DVD (in Japanese)
can be obtained free of charge by contacting the general af-
fairs section (info-soken@Iab.nig.ac.jp).

ﬂ'l_’,ﬁﬁ 3?.1%73‘ 5 0)%(1’7\11 Hosting scientists from other institutions

WAL, MRFOREFRECHBICHEHINL TWE T, #InFE 2iZ ZICE#Ed 5 22008 23k L
TS RFRE (Bt - LR Thhud, TRBIEFRFIAMER] & U TRIENFCTMZET 5 2 LS RET
T RHERREOERMIIPIPV ERA. EDIFD, RBEITHE LR LEIBHIFCHIZET S [ZFt%ER] il
B, RFPREDOEH CHRZITHIZET 2 NEEIIIZEA] OflEDH Y 5,

FEHIX http://www.nig.ac.jp/welcome/howtowork-j.html % T < 72 E 1,

NIG accepts students who belong to other graduate programs (master’s course or doctor’s course) and provides

research environment at the Institute. NIG also offers ample opportunity for post-graduate education and internation-
al exchanges. Institutionally-funded postdoc positions (NIG postdoctoral fellow) take applications in December. One
can also work at NIG through externally-funded postdoc grants (MEXT and JSPS Programs) or grants to individual
labratory. In addition, NIG welcomes sabbatical stays of foreign faculty. Please contact your proposed mentor/host/
hostess for details on the programs.
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Department of Genetics, SOKENDAI
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Be sure to make the difference...

Luis Fernando Encinas Ponce (Bolivia)

As a researcher...

I think what makes the difference between a good and successful researcher and a regular almost ignored
one is the research community they belong to and how they integrate to it.

Rather than providing only the “place” in which a researcher works, an ideal research community should
inspire the challenge and motivation to generate new ideas and promote the feedback to improve existing ones.

As international student, I realized the plenty of opportunities we have in NIG. It is not an easy task con-
sidering the barriers of language and culture but with a little bit of imagination, we can make the most of them.
Study groups, close contact with members of different laboratories and continuous interchange with visiting
professors and students from Japan and abroad reaffirm NIG as an invaluable research community in which
we can start making the difference.

..Everywhere.

This “environment” won’t be complete if we don’t see beyond NIG. A competitive world waits for us and
we have to cope with that communicating with others, establishing contacts, introducing our work, etc. SOKEN-
DAI plays an important role in this regard since it organizes the basis of our first contacts with researchers
from different fields as well as number of activities intended to integrate the new researcher to the world. This
is fundamental if we consider that later our achievements should be presented to and evaluated by the scien-
tific community.

And then in home.

Nothing compares with a solid and well-founded career when we think about international students. To
be involved in an environment such as NIG not only produces the personal satisfaction of being part of a first
level institute but also augurs the benefits for our countries at the time of transmitting the knowledge and ex-

perience acquired in Japan.
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Department of Genetics, SOKENDAI
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Activities and Event for the Promotion of Research

Eﬁ g“'i.’& 1&5@? 57 U)@:ﬁﬁﬂ Activities for the Promotion of Research
AER3EiHE = F— NIG Colloquia

WFZEFTNICRBIT DFZER R 2T R L, imT 22T, s
MEHIZH AN E S, BHICKDEEKOM, D5 7Fr /L AL R—
b & U THLRREE 5 L0 0B L L TH R ST
7.

Seminars are held every Friday by researchers at the Institute to dis-
cuss their progress during the past year. Presentations are made not
only by the faculty, but also by fifth year graduate students as a part

of their D5 Progress Report. 200743A30R HEHZELTOFER
March 30, 2007 Dr. FUJISAWA Toshitaka

NAAAPHhIVS R L Biological Symposia

Jebi OWFE 24T > TV B ENS OWHZEE Z RN E, &
WM EITWE T, RIAWS OB G A4 RIFIS0EIf T
nNTnET,

The Biological Symposium is held throughout the year, featuring dis-
tinguished speakers in many areas of biological sciences, from univer-
sities and institutions worldwide.

200743 A 29H Geraldine Seydoux 0 #H
March 29, 2007 Dr. Geraldine Seydoux

ﬁ$ Events
ARFRD—Hi%23F Open House

BIEEAGERICRIT 27 R0—RE LT, HE4H K

WFIEERFT D J 7m0 A i i 2 TV, ATk 2 Big 272 &,
et D —# % —MITABL THWET,
As one of the events of the Science and Technology Week, the Na-
tional Institute of Genetics (NIG) opens its grounds and facilities to the
public. Visitors attend exhibits, special lectures and scientific movies,
as well as enjoying cherry blossoms in the institute campus.

’_&Eﬁ?ﬁ;ﬁ% Public Lecture

A1, HORHX 2 th A TR e B 2 & LT, — i
Z S QAR A BARH R Z B L TV E T
Once every autumn, NIG holds a public lecture in Tokyo, presented
by its faculty.

2006 FEDAMBES ,
FfER : 2006 £10 A 15 8E) 200644880 —BAM
212 0538 — )V (EREEBRER) April 8, 2006 Open House
BEIADIV

E:iftE ZDXRFRR
~EEEEMREMRICEETI B~

REDTED FENE
~C.IVAYAENIGFUT7DEERZN?~ & &

NI OHEFREENF
~HERY P - DOMRBEEI AT L~ —BFF
N O A TEMRRR DM R E AR
~EFEMFORIMDDNNE~ MEHETF
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Gender Equality at NIG
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BIGHCE T B 5 Faculty Recruitment at NIG
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Gender Equality at NIG
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Princeton University, Department of Molecular Biology: Lynn Enquist, Jean
Schwarzbauer, Virginia Zakian, Sharon Cohen

Institute of Molecular Biology, Taipei: Henry Sun, Fei Chen
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EE
Management

The Advisory Committee gives advice to the Director-General on administrative affairs including joint research programs.
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Professor, Graduate School of Medicine, Tohoku University
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Professor, Department of Bioscience and Biotechnology, Tokyo Institute of Technology
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Professor, Graduate School of Frontier Sciences, The University of Tokyo
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Professor, Faculty of Sciences, Kyusyu University
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Professor, Graduate School of Medicine, The University of Tokyo
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Professor, Institute for Protein Research, Osaka University
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Professor, Graduate School of Biostudies, Kyoto University

(FRAZEE RAJE)

LLIFE3ZEA
YAMAO, Fumiaki

FARBhZ
ARAKI, Hiroyuki

L #
HIROMI, Yasushi

TR
SAITOU, Naruya

ERARBZ
SASAKI, Hiroyuki

BAaRE

DFEGCHBREE

Professor, NIG

HHIEGIRR R

Professor, NIG

BIEFECHRREER

Professor, NIG

SHETCHRREER

Professor, NIG

HEBCHARREE

Professor, NIG

RIFEMRARE V5 —HKE

SHIROISHI, Toshihiko Professor, NIG

7 RINA BU—7R— K Advisory Board

EH®DO
KURATA, Nori

=
KATSURA, Isao

WS A (e B

SHIMAMOTO, Nobuo

hiRE #
GOJOBORI, Takashi

BRFEH

SUGAWARA, Hideaki

RFEYAR L V5 —HF
Professor, NIG

BEECEHRE VI —HE
Professor, NIG

BEEGCEMRE VY —HF
Professor, NIG

EniER - DDBJFAR V& —HuZ
Professor, NIG

4Bk - DDBJHZR > 5 —HiF
Professor, NIG

WHERT AR 2 EEHHITOWT, FrRXIFEEXFHRORKDITE U EZT 5.

The board members give advice to the Director-General and /or the Advisory Committee regarding the principles and policies of the

institute.

LU RIS
IWATSUKI, Kunio

BISET
OKAZAKI, Tuneko

o BT
GO, Michiko

WOEZ
SAKAKI, Yoshiyuki

L Z

SUGIMURA, Takashi

EERIALBROEMER

Director-General, Museum of Nature and Human Activities, Hyogo

BREREHEXPREENPMRAE /R

Guest Professor, Institute for Comprehensive Medical Science, Fujita Health University

BROKEFRER

President Ochanomizu University
RUTEHEABCERERYS ) ARFREARE VI —F
Director, Genomic Sciences Center, RIKEN

EihAvtEYY —BEHRE

President Emeritus, National Cancer Center

HSEEZE Office of Strategy Planning and Coordination

FrROIEMOT, BRZERE, A4, EEsEE - KoM
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TAKEICHI, Masatoshi

Walter J. Gehring
Tim Hunt
John Sulston

Eric Wieschaus
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BRUTBIEARERRARLE - BERNFRAMRE VS -
Director, Center for Developmental Biology, RIKEN

University of Basel %

Professor, Biozentrum, University of Basel

Cancer Research UK London Research Institute 22 &
Principal Scientist, Cancer Research UK London Research Institute

Wellcome Trust Sanger Institute #iiff &
Former Director-General, Wellcome Trust Sanger Institute

Princeton University 3%
Professor, Princeton University

(MFERBIEIET)
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BELBLTHRA

Staff and Postdoc

(2007 £4 B18IRE)

k=3 Director 1%

ESee Professors 19 &

T Associate Professors 14 &

BhZK Assistant Professors 32 %

ZEHIT Adjunct Professors 10 &

EIEER Administration Staffs 20 &

KAfisg  Technicians 15 %

R Director-General  /\E 58 KOHARA, Yuiji

BIFff R Vice-Director F{&IE 2 GOJOBORI, Takashi
¥ B KATSURA Isao

DFEEGIHRR Department of Molecular Genetics

X (F8) Head M= YAMAO, Fumiaki

D FE(GFFZEEEPY Division of Molecular Genetics

EHIS Assoc. Prof. )| BB FUKAGAWA, Tatsuo
Bh# Assis. Prof. [ BB B2 45 OKADA, Masahiro
e R A= Postdoc B #t HOR!I, Tetsuya
R A= Postdoc KEEF MOTOHASHI, Tomoko

25 2 E(GHFZSERPY Division of Mutagenesis

ESeed Prof. 124 YAMAO, Fumiaki
B2k Assis. Prof. BHEE TSUTSUI, Yasuhiro
D FHEFERFZE = Molecular Mechanism Laboratory

B2k Assis. Prof. SEEYEEA SEINO, Hiroaki

L2 SFFZCERPY Division of Nucleic Acid Chemistry

ZEHZ Adj. Prof. BEOEF HARAGUCHI, Tokuko
(BHRBIEARMBRRICTHREL VY —EEHRRE)
(Senior Scientific Staff, Kobe Advanced ICT, NICT)

ZEHZ Adj. Prof. F g sk IWASAKI, Hiroshi
(BEMIUKRFREHRERRESRPHRMER)
(Prof., Yokohama City University)

R B IZE R Department of Cell Genetics

FRZe X8 (38) Head E=ARBNZ  ARAKI, Hiroyuki
ARG ERZEERPY Division of Cytogenetics

e Prof. IIMKEEE  KOBAYASH), Takehiko
Bh% Assis. Prof.  GANLEY, Austen

HERZRE Postdoc FHH E IDE, Satoru
SIREZEE Postdoc FriEH 3= SERIZAWA, Naomi

EYBGAFZEERPY Division of Microbial Genetics

e Prof. EARENZ  ARAKI, Hiroyuki
B Assis. Prof. e l==E 4| TANAKA, Seiji
BERZEE  Postdoc A% TANAKA, Yoshimi
R A= Postdoc 2] A SATO, Erin
BERE Postdoc xE B YAGURA, Masaru
JSTHFZR S Postdoc EHMZ HIRAI, Kazuyuki

MR E B(LZE EMFZEERFY Division of Cytoplasmic Genetics

XEHIZ Adj. Prof. BALLING, Rudi

(NVLIRIVY BRI R E V5 —FiR)

(Director, Helmholtz Centre for Infection Research Braunschweig)
ZEHZ Adj. Prof. E2HEW KURODA, Shinya

(RRARFEKRFIRELRPRBEE)
(Prof., The University of Tokyo)

HELBIHMAE

Staff and Postdoc

BERECHZESR

Department of Developmental Genetics

S8 (3k) Head 538 &  HIROMI Yasushi

FEE(GEFZEERPY Division of Developmental Genetics

£ Prof. L & HIROMI, Yasushi
BhZ Assis. Prof. 7&K # SHIMIZU, Hiroshi
ENE:: Assis. Prof.  R[EERE ASAOKA, Miho
R E Postdoc YUASA, Yoshihiro

L= =] Postdoc KM OB OTSUKI, Makoto

JSTHHZEE Postdoc by UMEMURA, Toru
JSTHEZRE Postdoc BRI SUTO, Fumikazu
JSTHZZE Postdoc RS AN GE KATSUKI Takeo

B E(GEFZEERPY Division of Gene Expression

IS Prof.* LhiE E HIROSE, Susumu
B Assis. Prof.  FHREE— NISHIOKA, Kenichi
ENE: Assis. Prof.  fifEE 2 FUSE, Naoyuki
EERZRE Postdoc KPBF OHBA, Reiko
EERZRE Postdoc E =R DONG, Yixin

e R A= Postdoc MAES MATSUMOTO, Kuniharu
Y =] Postdoc S NAKAYAMA, Takahiro

L =] Postdoc SHEBME YADA, Yukari

W ERFE £ FFZSERPY Division of Molecular and Developmental Biology

IS Assoc. Prof. )| E3&— KAWAKAMI, Koichi
Bh# Assis. Prof. EAREEZ KISHIMOTO, Yasuyuki
R =] Postdoc JHIBRR R URASAKI, Akihiro
EERZRE Postdoc A = KIKUTA, Hiroshi
YEERZRE Postdoc HEE ¥ MUTO, Akira

e R A= Postdoc TS ABE, Gembu
PR E Postdoc FNNFFH ASAKAWA, Kazuhide

FIRARE Postdoc SUSTER, Maximiliano Leon

S HBEEEMICERFY Division of Physiological Genetics

EaE Adj. Prof.  PATEL, Nipam H.
(BT # V=7 KEHR)
(Prof., University of California)

ZEHIT Adj. Prof. HOPKINS, Nancy
(VY Fa—tv Y IRKEHE)
(Prof., Massachusetts Institute of Technology)

EMEGHER Department of Population Genetics

AT X 82(38) Head ERE T SAITOU, Naruya

EME(GFFZEERPY Division of Population Genetics

Eey Prof. FERE T SAITOU, Naruya
JEHID Assoc. Prof.  SEFET TAKANO, Toshiyuki
ENE: Assis. Prof.  [BLLUEEK SUMIYAMA, Kenta
B Assis. Prof. BB X TAKAHASHI, Aya
EERZR S Postdoc SEEFEN KAWAI, Yosuke
SRS Postdoc W BB KAWABE, Akira
BUEFIZEE Postdoc ZHE—E  TAKAHASHI, Kazuo

AL BIGERFZEERPY Division of Evolutionary Genetics

HRECEEMZEERPY Division of Theoretical Genetics

BEHIR Adij. Prof. WU, Chung-I
(Y AIKRZHIR)
(Prof., University of Chicago)
ZEHIT Adj. Prof. EAJIBE HASEGAWA, Masami

(BB XZHR)
(Prof., Fudan University)
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Staff and Postdoc

e ECHZER

R EEH(F) Head

Department of Integrated Genetics

{EQK#2  SASAKI, Hiroyuki

ANEIEGIFZEERPY Division of Human Genetics

£ Prof. R AKR#Z  SASAKI, Hiroyuki
Bh# Assis. Prof.  {£E SADO, Takashi
Bh#k Assis. Prof.  —H{E" ICHIYANAGI, Kenji

B IFRE Postdoc TEEARES HRASAWA, Ryutaro

L=y oAy = Postdoc RARBF HOKI, Yuko
L A= Postdoc e sthiEsh HORIIKE, Tokumasa

BEERFZEE Postdoc =R MIYANARI, Yusuke
BiEEEHFZCERPY Division of Agricultural Genetics

iz Prof. ABHEZ KAKUTANI, Tetsuji
IS Assoc. Prof.  LEREE— SHIBAHARA, Kei-ichi
BhZ Assis. Prof.  ARKTF # KINOSHITA, Tetsu
A% Assis. Prof.  FEIE {=  NISHUIMA, Hitoshi
L=y oAy Postdoc [y SAZE, Hidetoshi

L=y oAy =| Postdoc SEEF IKEDA, Yoko

L A= Postdoc Al = ISHIKAWA, Ryo
BERFZRE Postdoc BB TAKATA, Hideaki
SIREZEE Postdoc A B FUJIMOTO, Ryo
At BERRZSERPY Division of Brain Function

EHIT Assoc. Prof.  EH7cD@  HIRATA, Tatsumi
Bk Assis. Prof. ||| IBREE KAWASAKI, Takahiko

SIREZEE Postdoc FEEE ITO, Keisuke

BB ETZEEIPY Division of Applied Genetics
Ed=Fe=] Adi. Prof. EB%—  SHINKAI Yoichi
(REBKRZED A )V AL
(Prof., Institute for Virus Research, Kyoto University)
Ed=F7e] Adi. Prof. P9 2  KADOWAKI, Takashi

(RRARERFIRESZAREE)
(Prof., The University of Tokyo)

RIREYIREE V5 — Genetic Strains Research Center

Y45 —K(FE) Head WAERE SHIROISHI, Toshihiko
VU ARGIRED BFEIEYIEGIFRE Mammalian Genetics Laboratory
s Prof. WA®RE  SHIROISHI Toshihiko
Bh#k Assis. Prof. A& B TAMURA, Masaru

Ly oAy =| Postdoc IEIEFHEF SAGAI, Tomoko
TR E Postdoc A RLAD TANAKA, Shigekazu
LRy =| Postdoc BEHEHR FUJIl, Tomoaki

L A= Postdoc KEFZ4D AMANO, Takanori

VY ARBMEDEFHE THIFZEE Mammalian Developmental Laboratory
By Prof. MEMEF SAGA, Yumiko

Bh#k Assis. Prof.  INZ{R1EET  KOKUBO, Hiroki
KHERAZRE  Postdoc /£ 2 Rt SASAKI, Nobuo
(e aymas)=| Postdoc IR SABA, Rie
SERE Postdoc [l A {EBA OKAMURA, Yoshiaki
BEERE Postdoc #}AR = SUZUKI Atsushi

BEFRERGREMEAH VD AREMEE Mouse Genomics Resource Laboratory

EEUT Assoc. Prof.  J\FH I KOIDE, Tsuyoshi
Ly =] Postdoc EEmE TAKAHASHI, Aki
BLFUERARRERES B BEERAMEZ Model Fish Genomics Resource Laboratory
IS Assoc. Prof.  SEIFH|E SAKAI, Noriyoshi
ENE24 Assis. Prof.  ZFEHMDN  SHINYA, Minori

= A= Postdoc INFRERS
BEMERES Postdoc BT EE
SHEMERES Postdoc Al E A
SRS Postdoc B lEH—

KOBAYASHI, Kayo
TOKUMOTO, Mika
KAWASAKI, Toshihiro
OZAKI, Yuichi

70 | BB LELHARE Staff and Postdoc

1 XRIRFEDEFHEYIEGIFZEE Plant Genetics Laboratory
iz Prof. BEHDD KURATA, Nori
Ly =] Postdoc AIREE KUBO, Takahiko
YIRS Postdoc 58 F NIHAMA, Mitsuru
B(TEfZEE Postdoc BEEFESE  FUJITA, Masahiro

e A= Postdoc WEFE MAKINO, Tomomi
EERZRE Postdoc ERAZETF MOCHIZUKI, Takako
BEERE Postdoc IUAR—EF YAMAKI, Shinichiro

KEEREHEDH R EYEEMISE Microbial Genetics Laboratory

ESg e Prof. {ZAKREH NIKI, Hironori
B Assis. Prof. a8 EE FURUYA, Kanji

HSTRFZEE Postdoc FEEBFE  ITO, Keiko
Y5EMZEE  Postdoc SEHEBME Y HATANO, Toshiyuki
YS{EEIZSE  Postdoc MOAZEF HGUCHI|, Kumiko

EERBYRRRED FESHSYEMGEHER Invertebrate Genetics Laboratory
i Prof. M #  UEDA Rwu

B Assis. Prof. 5338 TAKAHASHI, Kuniaki
BERE Postdoc BAaMF FUJITANI, Kazuko

EYBLERBEHRHEAE T VS — Center for Genetic Resource Information

Y45 —E(FE) Head WAEE SHIROISHI, Toshihiko
RIKEIRIFZEE Genetic Informatics Laboratory

I Assoc. Prof.  [LIIFE$EF YAMAZAKI, Yukiko
S YBLERIBEHMMITE Genome Biology Laboratory

s Prof. INEHESS  KOHARA, Yui

Bh# Assis. Prof.  Z25E(ER ANDACHI, Yoshiki
HEMIZRE Postdoc BERE % KAGOSHIMA, Hiroshi

¥HMEMZE  Postdoc EES
BHMEMKE  Postdoc b=
FHEMIZEE  Postdoc EHE B

SUMIYOSHI, Eisuke
NOGUCHI, Koki
KAJITA, Atsushi

S/ LERAFTEFZEZ=E Comparative Genomics Laboratory

BEEGEMEE VY — Structural Biology Center

Y5 —K(F) Head IEAfHEH  SHIMAMOTO, Nobuo

H X9 FHLEE Biological Macromolecules Laboratory

iz Prof. B F=E  TOKUNAGA, Makio
ENES Assis. Prof. M2 SHIINA, Nobuyuki
EEIZEE Postdoc E)IIBE%R  FUKAGAWA, Akihiro

HERRZRE Postdoc HEE SHINKURA, Kazumi

B FHEBEFFZS= Molecular Biomechanism Laboratory

s Prof. IEZA @i SHIMAMOTO, Nobuo
Bh# Assis. Prof. hF= NAKAYAMA, Hideki
YRR E Postdoc SV AMEMIYA, Yosuke
TR E Postdoc SEIKIEE  IMASHMIZU, Masahiko

1BEF|fHAFZEZE Multicellular Organization Laboratory

s Prof. ¥ B KATSURA Isao
ENEZq Assis. Prof. AATFEABES  KIMURA, Koutarou
$${EMAZEE  Postdoc IVBKES®  KOBAYASHI, Yuri

#8459 FHEI1EFFZE=E Biomolecular Structure Laboratory

T Assoc. Prof. BHARREH SHRAKIHARA, Yasuo
ENE2S Assis. Prof. (R K ITO, Hiroshi
BIGFOIEFFZEE Gene Network Laboratory

EHIZ Assoc. Prof.  $5AKZ AF SUZUKI, Emiko
ENE2 Assis. Prof. 3R YLE KURUSU, Mitsuhiko

HFFRE Postdoc IMIEE KOBAYASH|, Masatomo
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S intEER-DDBJHREZ 4 — Center for Information Biology and DNA Data Bank of Japan AR SRt V4 — Transdisciplinary Research Integration Center

t Y5 —E(3#) Head EEFRA SUGAWARA, Hideaki ¥k # S 25 Ls Environmental and genetical approarch for life on Earth
EEEEAAIZEZ Laboratory for DNA Data Analysis R RIS Assoc. Prof.  HIREE YANAGIHARA, Katsuhiko
wim Prof. F{EE 2 GOJOBORI, Takashi REMHIR  Assoc. Prof.  BIBME  BABA Tomoya
e Assoc. Prof. iR —78 IKEO, Kazuho L= e IE Assis. Prof. INAEE OGATA, Yasuyuki
ENES Assis. Prof.  $8K#E=  SUZUKI, Yoshiyuki REMKRE  Postdoc RE(HIR)HF NAKAJIMA, Reiko
EMEE Postdoc SQUILLARIO, Margherita £ %1k Biological Diversity Research Project
FHEMZEE  Postdoc CORNERO, Andrea HHEIZEE  Postdoc BEHE{T  TAKADA, Toyoyuki
HHERZEE  Postdoc CLEMENTE, Jose FHEMIZEE  Postdoc f(RE)EF OKA, Ayako
$EERfZEE Postdoc HWANG, Jung-Shan SEIZEE Postdoc #M&Z+=  UMEMORI Juzo
BERzE Postdoc EIWFDF KINJO, Sonoko L =] Postdoc EEEE HARUSHIMA, Yoshiaki
IR E Postdoc HAEEZ TANAKA, Nobuhiko L =] Postdoc EAEF HORIUCHI, Yoko

o= )
KEARE Postdoc ZHHEA TADA, Masahito EMNEEF/ WI 7Y™ Human Gene Knockout

P + i
B(TRFZEE Postdoc BN HAYAKAWA, Shiho BIFIZeE  Postdoc B ONO, Tatsuya
EERZRE Postdoc 2 BE LIU, Qing-Xin
TR E Postdoc KRYU KOV, Kirill MBI EE Intellectual Property Unit
SRR S Postdoc T & EZAWA, Kiyoshi ER Director $aRBEER  SUZUKI, Mutsuaki
KXEEGIEHIAZCE Laboratory for Gene-Product Informatics EIEER Department of Administration
B Assis. Prof.  f@Hif£3}7E FUKUCHI, Satoshi BETR Head FLILUZE—  MARUYAMA, Kenichi
BIEFHEBEFFZS= Laboratory for Gene Function Research ¥AFLER General Affairs Section
% Prof. 2EPFEHE  TATENO, Yoshio mE Chief IRAELE  SAKAMOTO, Nagao
KEBh Assis. Prof* VB 2  OGURA, Atsushi | e Assistant Chief 5B FESE A SAKAI Kiyoto
YEMZEE  Postdoc BARE  TAKAKU, Yasuharu =1 =] Specialist HHEERE NITTA Kiyotaka
F=9NR—-2EREAMEZE Laboratory for Research and Development of Biological Databases TSR (FR)  Generdl Affais Unit 7 FH 7B [ NITTA, Kiyotaka
LR Assis. Prof*  ZIF%EE  MINEZAKI, Yohiaki FREBAME  fenCopeionlit HEZBEF  NAKAO, Yusuke

HEMEBRE oozttt 452 = BB UMEZAWA, Saburo
BICFHIREZMFFZCE Laboratory for Gene-Expression Analysis !
#ﬁﬁ Prof. iﬂ{%ﬁ% OKUBO, Kosaku £EtER Financial Affairs Section
e Assis. Prof.  /\EEE I OGASAWARA Osamu R Chief WE %  ENDO, Tsuyoshi
ﬁ{?’cﬁﬁ?‘{,% Postdoc ﬁ} Il;g:E ARIKAWA, KO]I E%ﬁﬁfzf Assistant Chief %Iﬂﬂﬁlﬁf HIKICHI, Mitsuo
KEHZE  Postdoc  VAESTERMARK, Aake Johannes SEHBRE CewdAfasUit SIAR  WAZAK, Hisaharu
BAERE Supplies Unit 1B AR BIA NEGI, Tadahiro

B34 ~ o .
Eiparag-lpenee) Center for Frontier Research SEBBHEE PopertyUnt hE B NAKAO, Satoru
Y5 —E(%) Head ¥ Bl KATSURA Isao HLERE Faciliies Unit #8Z% 42  HASHIMOTO, Takeshi
HRA AL FRZEZE Laboratory for Cell Lineage EMBE Expert Official 5 R Y51 ISHHARA, Mitsuhiro
B Assoc. Prof.  —@ZF ISSHIKI, Takako FRIEHEESE Research Promotion Section
REMZESE  Postdoc it Rt TSUJL Takuya EE(F) Chief RAEE  SAKAMOTO, Nagao
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SHEEFEENR  Deputy Chief #F B KATSURA, Isao
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TSR - 7Y =T Y5 — Radioisotope Center ERAHRE  Tavdoplk  EIFKEEST  MIYABAYASH) Toshie
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EBEEE () Head BHDD KURATA, Nori
ENEq Assis. Prof.  BF L FTE— NONOMURA, Ken-ichi

EERZRE Postdoc BBk TAKASHIMA, Kazuya
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1949

1953

1954

1955

1960

1962

1964

1969

1974

1975

1976

1983

1984

1985

1987

1988

1989

1993

June 1

Aug. 10

Jan. 1

Aug. 1
July 1
Sept. 15
Oct. 15
Apr. 30
Apr. 1
Apr. 1

Apr. 1

Apr. 1
Mar. 1
Oct. 1
Oct. 1
Oct. 1

Apr. 12

Apr. 1

Jan. 12

Apr. 8

Oct. 1

Oct. 1

Apr. 1

Established under the jurisdiction of the
Ministry of Education, Science, Sports
and Culture. Started with an administra-
tive department and three research
departments.

Prof. Kan Oguma was elected the 1st Di-
rector.

Three research departments were reor-
ganized as the Departments of Mor-
phological Genetics, Cytological Genet-
ics 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 Director. Department of Molecular
Biology was added.

Plant Genetic Stock Laboratory was es-
tablished.

Dr. Yataro Tajima was elected the 4th Di-
rector.

Animal Section was added in the Genet-
ic Stock Center.

Microbial Section was added in the Ge-
netic Stock Center.

Dr. Ei Matsunaga was elected the 5th Di-
rector.

Reorganized as an inter-university re-
search institute for joint use by univer-
sities. The DNA Research Center (DNA
Structure and Recombinant DNA Labo-
ratories) and the Experimental Farm were
established. The Genetic Stock Re-
search Center was expanded into five
laboratories: the Genetic Resources La-
boratory was added and the Animal Sec-
tion was divided into the Mammalian and
Invertebrate Laboratories.

The DNA Synthesis and DNA Data Anal-
ysis Laboratories were added in the DNA
Research Center.

The DNA Data Bank of Japan began its
operations.

The Radio-isotope Center was estab-
lished. The Gene Library Laboratory was
added in the DNA Research Center.
The Graduate University for Advanced
Studies was established. The Depart-
ment of Genetics, School of Life Science
of the University began accepting stu-
dents.

Dr. Jun-ichi Tomizawa was elected the
6th Director.

The Mammalian Development Laborato-
ry was added in the Genetic Stock Re-
search Center.
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1994

1995

1996

1997

1998

2001

2002

2003

2004

2005

2006

June 24

Apr. 1

May 11

Apr. 1

Oct. 1

Apr. 9

Apr. 1

Apr. 1

Apr. 1

Apr. 1

Dec. 1

Apr. 1

Apr. 1

nE

History

The Gene Function Research Laborato-
ry was added in the DNA Research Cen-
ter.

The Center for Information Biology was
established.

The DNA Research Center was reor-
ganized as the Structural Biology Cen-
ter consisting of 5 laboratories (Biolog-
ical Macromolecules, Molecular Bio-
mechanism, Multicellular Organization,
Biomolecular Structure and Gene Net-
work).

The Genetic Stock Research Center was
reorganized as the Genetic Strains Re-
search Center consisting of 5 laborato-
ries (Mammalian Genetics, Mammalian
Development, Plant Genetics, Microbial
Genetics and Invertebrate Genetics), and
as the Center for Genetic Resource In-
formation consisting of 2 laboratories
(Genetic Informatics and Genetic Resour-
ces).

Dr. Yoshiki Hotta was elected the 7th Di-
rector.

The Division of Early Embryogenesis was
added in the Department of Develop-
mental Genetics. The Division of Brain
Function was added in the Department
of Integrated Genetics.

The Center for Information Biology was
reorganized as the Center for Informa-
tion Biology and DNA Data Bank of Ja-
pan. The new center consists of 5
laboratories. The Laboratory of Molec-
ular Classification of the former center
was renamed as the Laboratory for Re-
search and Development of Biological
Databases in the new center. The La-
boratory for Gene-Expression Analysis
was added in the new center.

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

The Molecular Mechanisms was added
to the molecular Genetics. The Labo-
ratry for Frontier Research was added
to the Genetic Strains Research Center.
Two laboratories, Comparative Genomics
Laboratory and Publicity and Intellectu-
al Propery Unit, were added to the Cen-
ter for Genetic Resource Information.
Reorganized as Research Organization
of Information and Systems, Inter-Uni-
versity Research Institute Corporation,
together with three other national in-
stitutes.

Dr. Yuji Kohara was elected the 8th Di-
rector.

Intellectual Property Unit was added. Re-
search Promotion Section was added in
the Department of Administration.
The Center for Frontier Research was
established. The Laboratory for Cell Lin-
eage, Neural Morphogenesis and Cell Ar-
chitecture was added in the new center.
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zTrap: zebrafish gene trap and enhancer trap database
Profiling of E. coli Chromosome (PEC) 2006
National BioResource Project YEAST 2006

National BioResource Project 37 5442006
BioResourceWorld2006

Mouse Polymorphism Database 2006

CARD R-BASE2006

Japan Mouse Strain Resources 2006

National BioResource Project MEDAKA 2006
National BioResource Project XENOPUS 2006
National BioResource Project ZEBRAFISH 2006
NIG-FLY 2006

Flystock 2006

C. elegans MUTANTS 2006

SilkwormBase 2006

KOMUGI 2006

Oryzabase 2006

BARLEY DB 2006

NBRP Chrysanthemum 2006

NBRP LegumeBase 2006

NBRP Algae 2006

NBRP E. coli Strain 2006

Genome Network Platform

Japanese Bio-portal site (Jabion)

Genome Information Broker

WFCC-MIRCEN World Data Centre for Microorganisms (WDCM)
The portal site for pathogenic microorganisms
e-Workbench for Biological Classification and Identification
H-Invitational Database

BRI NERTZ Y N T+ — A

Backbone Databases for Genomics
HBSPAE T — A R=ZETa Y =7 b & MEART 4 =<y 7
BodyMap-Xs

NEXT DB (Nematode Expression DB)

http://kawakami.lab.nig.ac.jp/
http://shigen.lab.nig.ac.jp/ecoli/pec/
http://yeast.lab.nig.ac.jp/nig/
http://wdcm.nig.ac.jp/byogen/
http://resourcedb.nbrp.jp/top.jsp
http://shigen.lab.nig.ac. jp/mouse/polymorphism/
http://cardb.cc.kumamoto-u.ac.jp/transgenic/
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http://218.44.182.89/  flystock/html/index_j.html
http://shigen.lab.nig.ac jp/c.elegans/mutants/
http://shigen.lab.nig.ac.jp/silkwormbase/
http://shigen.lab.nig.ac jp/wheat/komugi/
http://shigen.lab.nig.ac.jp/rice/ oryzabase/
http://shigen.lab.nig.ac jp/barley/
http://shigen.lab.nig.ac.jp/chrysanthemum/
http://shigen.lab.nig.ac.jp/legume/legumebase/
http://shigen.lab.nig.ac.jp/algae/
http://shigen.lab.nig.ac.jp/ecoli/strain/
http:// genomenetwork.nig.ac.jp/index.html
http://www.bioportal jp/

http:// gib.genes.nig.ac.jp/
http://www.wdcm.org/
http://www.wdcm.org/byogen/
http://lilium.genes.nig.ac.jp/index_e.html
http://www.h-invitational jp/
http://www.tanpaku.org

http://www jst-bird.nig.ac.jp/

http:// okubolab.genes.nig.ac.jp/bodymap_i/
http://bodymap.jp
http://nematode.lab.nig.ac.jp
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Research Organization of Information and Systems
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TEL (03) 6402-6200

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

(HtBRR B ZRAR)
ESRVE TR A

National Institute of Polar Research
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TEL (03) 3962-4711
http://www.nipr.ac.jp/
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National Institute of Informatics
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TEL (03) 4212-2000
http://www.nii.ac.jp/
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The Institute of Statistical Mathematics
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TEL (03) 3446-1501
http://www.ism.ac.jp/
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National Institute of Genetics

TA11-8540 BRER=EHAHE111
TEL (055) 981-6707
http://www.nig.ac.jp/
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Access to the Institute
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FRBEOND #4059

From Tokyo St. to Mishima St.
By Shinkansen Kodama (about 60min.)
By Shinkansen Hikari (about 40min.)
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The distance between Mishima St. and NIG about 4km
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By Taxi (about 15min.)
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(KR 5, 1946) ZRL T3,

Symbol mark of the Institute, which designs the
metaphase plate of the first meiotic 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 inscribed in the chromosomes.”

<HFEFR DB & 24 >
TS ER 106,959+

Institute Facilities and Grounds

fRZEAR S 96,069t
AER Institute area
Details L— <3 tth 10,890}

Residential area

BEEmEE 15,843n+
Building area
BYNEEE 37,357m

(Total floor space)
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(200612 A 30 Hizse
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Research Organization of Information and systems
National Institute of Genetics
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Department of Genetics, The Graduate University
for Advanced Studies (SOKENDAI)

EE 2007 FE

http://www.nig.ac.jp
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T411-8540 #ERE=5m&aE 1111

YATA 1111, Mishima, Shizuoka-ken 411-8540 JAPAN

TEL 055-981-6707 FAX 055-981-6715
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