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Who could foresee the success of genetics when Gregor Johann
Mendel cultivated pea plants in a monastery garden and found the
unit of inheritance? After this great event, genetics, namely, the study
of inheritance and variation of biological organisms, developed
continuously through the 20th century and uncovered the ultimate
secret of life: the activity of biological organisms is based on the
genetic information of DNA, or life is supported by a simple linear
code, i.e., “words”. On this basis, genetics has now expanded not

only to all fields of basic biology but also to many applied sciences.

The National Institute of Genetics was established at Mishima in 1949,
and since has produced many outstanding scientific achievements
including the neutral theory of molecular evolution by Motoo Kimura.
Continuing the tradition, we are conducting research in many fields
of genetics and related fields, ranging from bacteria to humans, from
molecules to populations, and from theory to experiments. We consider
this diversity of research is essential to the stimulating environment

that fosters a community of researchers.

We serve the scientific community in Japan and the world by providing
research infrastructure, including the DNA database (DDBJ),
bio-resources of various experimental organisms, and advanced
genomic services. Science education is also a central part of our
activity, and we provide graduate education as the Department of
Genetics in the Graduate University for Advanced Studies (SOKENDAI).
In addition, constant dialog with non-scientists is an important part of

our mission.

Genetic approaches remain critical for addressing key issues in the
life sciences, and we will continue our commitment to excellence in

research, service, and education.

KATSURA, Isa0 Director-General
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CUTTING-EDGE RESEARCH IN GENETICS

MR BICRIT 2R IIFRERE S UTEBRKEDST
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As a core institute of Genetics, NIG is acting for
advanced research in the field of Life Sciences.

M EBERS> >p7

INTELLECTUAL INFRASTRUCTURE FOR LIFE SCIENCES

EmRPEER PRI RELTINAAVY —REZE,
Uk S0 AT ZE DDBIFEZIToTWE T,

NIG houses Bioresources Center, Advanced Genom-
ics Center and DDBJ Center, as a core institute to
build the intellectual infrastructure that supports Life
Sciences.

ﬂ ——— :
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INTERNATIONAL COLLABORATION
BEEFONH CEBENBEN MG T S it
FREDRMPERRY VIRY DLAEZFRELTWET,

This institute strives to promote international scientific

exchanges by sponsoring international symposia
and through the exchange of researchers.

>p66

RZFRHE
EDUCATION FOR GRADUATE STUDENTS

RAMRRPERZEMBE2MABOBEEER
LU KREBRPEDHB 2T EBICTDMDREDRK
FEREBICH LTI,

This institute accepts graduate students as the Department
of Genetics, School of Life Science, Graduate University for
Advanced Studies (SOKENDAI), and also participates in the
education of students from other universities.

>p69
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RESEARCH COLLABORATIONS

2EOREDIDICHBEMEDERERAL. Tt
DIcH DR DFRIE LT,

This institute offers collaborative research opportuni-
ties to researchers throughout Japan.

>p92
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National Institute of Genetics (NIG) was established to carry out broad
and comprehensive research in genetics. NIG contributes to the develop-
ment of academic research as one of the inter-university research insti-
tutes constituting the Research Organization of Information and Systems

(ROIS).
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Cutting-edge research : a core institute for life sciences

WET/ ACEEAFNOEEEREANNREEOBEBERTED LS
né%’%ﬁa/for%_@i V2T LADBRA%ZHE U T, L.
DM CEL - EME M. T/ LB E 12D W TR & XS T L

Life is a complex system generated by the mutual interaction between
genetic information engraved in the genomes and the internal and exter-
nal environment. At the National Institute of Genetics (NIG), cutting-edge

research is conducted in areas such as cell function, development and

i@“o

differentiation, evolution and diversity, and genome information, aiming

to clarify the system of life.

(] DTSR LD  Research Highlights

RHEEGCTFNERZIERL T AN XLDEER  SIR2 regulates cellular senescence through stability of the ribosomal RNA gene repeat

ZREAYPEZLLDERESISRITRERERNTT UH L BILDOREP A I Z XL &
RELOD > TOWERANMBIES (T BREICEDS SN2 REERTF(T—F a1V
BILF/SIR2) DY URY — ARNARIEELFH E WS ARERYT / LAEEETEICRTES 52
ET B EHVWTWS Z EZHKRB UE Ulc. b N DEBBRIANE c—3aDEFL
fco

Cellular senescence is a significant cause for cancer and disease. Mechanisms that produce
age-dependent cellular changes are largely unknown. Prof. Kobayashi and colleagues found
that an “anti-aging gene” Sirtuin (SIR2) prevents cellular senescence through maintaining
the stability of ibosomal RNA gene repeats, which is one of the most unstable regions in the
genome. This finding is a big step in answering the long-standing question: why and how do
we age as we get older?

Saka, K., Ide, S., Ganley, A.R.D., and Kobayashi, T. (2013). Cellular senescence in yeast is regulated by
rDNA noncoding transcription. Curr. Biol. 23, 1794-1798.

FEY D ADETUEDBIEZH#
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RFEETF (Sirtuin/SIR2) » 51E5 N3 % > /XU EIE RV — LARNAR
EEGCTFHICHEE L. ZOREMEFRDZETEIAEL TFILOREEN
A MERBOZEEMFI L E T,

Proteins from the anti-aging gene “Sirtuin (SIR2)” bind to the ribosomal

RNA gene repeat and maintain its stability. This represses production
of aging signals that induce cellular senescence.

ZTBANT  Unlock the process for domestication in mice

INEEZRS E I ICRRE LTS T AN T —LAT AN ICE D FEBRERRE EERAR
FICOWTET U ERAY I XETET) O@IE T, B D5 O Z B T 2 W\ & S 72178)
BN BRENTE LB DD NCEBNICEAT 2HEICDOWTIRERENWTIAh o/
cEBEeMUELU,

Associate Prof. Koide and colleagues developed novel behavioral tests to measure the level
of tameness in mice. By comparing results of tame tests in two groups, wild strains and labo-
ratory strains, they found that domesticated strains were predominantly selected for reluctance
to avoid humans over the course of their domestication history.

Goto, T., Tanave, A., Moriwaki, K., Shiroishi, T., and Koide, T. (2013). Selection for reluctance to avoid
humans during the domestication of mice. Genes Brain and Behavior 12, 760-70.
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Tame tests developed for measuring levels of tameness in mice.
Domesticated strains showed significantly higher level of reluctance
to avoid human than wild-derived mice.

DNAZBEFREHRED S5 H UL AP Compaction protects DNA from radiation damage

BEHRIFAEDC & > TREBBERTI . FIRMAESHEB S A ERISHIESIE DNAbWEL:
£ F > THEECRIR) 5085 > THEIET 20D\ IETHRIC K 2 DNADEEDIZEIC
FETDHIEZBESNCLE U, BARN SRV 2 REHRE AW i%ﬁiﬁﬁﬁP@DNA% av
IR NCEESE2 CE T HRBEHLELS ELTWS Z ED DD > DT . SEIDOWERA
RIEDADOREHRERG E ERIVBOE CLEELGERNBzRHET s DTT,
JSPS Posdoc Dr Takata, Prof. Maeshima and their colleagues reported that compaction of
chromatin protects DNA from radiation damage. They found that the frequency of double-
strand breaks (DSBs) in condensed DNA after ionizing irradiation was 5-50-fold lower than in
decondensed DNA. Their findings suggest that genomic DNA compaction plays an important
role in genomic DNA maintenance.

Chromatin compaction protects genomic DNA from radiation damage. (2013). Takata, H., Hanafusa,
T., Mori, T, Shimura, M., lida, Y., Ishikawa, K., Yoshikawa, K., Yoshikawa, Y., and Maeshima, K. PLOS ONE
8(10): e75622.

DNAHEHE L TV A VIRRED & & (2, DNA (FRIR) IFIEHRIC £ - TRE
T2HE FAXIILT I HIVGEMEER. -OH) PRI AR (BAPYICED
BHEESIPTON EHEL VWD EXICIE. DNAKCh S SRES
%,

DNA condensation with fewer water molecules (right: condensed
DNA) that there is less risk of being attacked by hydroxyl radicals.
The situation is also effective to protect DNA from the binding of
cisplatin (Pt).




TP EX A OANEE R RS

Intellectual infrastructure supporting life sciences

EVBLEERUNAA DY —R) SEimT / =0 AH#EE, DDBJ(HADNAT — NIG operates three research infrastructure projects as an international
FINT)YDI3DDIFREZEEEFFRSPREMAE U TEE L TWET A center of life sciences: BioResource Project, Advanced Genomics Project,
DRZOFEE - B L C NS DEZEIC L D AGRIS A LS FF and DDBJ Project. Through promoting research collaborations with other

KIAZ 2 -T2 ELTVWET,

universities and research institutions, NIG advances the frontier of life sci-

ence and supports the entire scientific research community.

INAFUY—R(EYELEIR)EZH BioResource Project

P RAEY RFORR NE REE TR LI AU Y —XBXEZEH
U 2EOHEZHSE & Ur%“b L TW3, XRIENBRP O EYITER O iz AR
EUTEEHL.SSIKBREVIY—E U TREFEEEL TNRAAYY —X
T—INR—ADBRENFERAZED TS,

NIG serves as a center for developing, collecting, and distributing biological
resources of various strains of experimental organisms for academic research.
NIG also plays an important role as a central institution for individual National
BioResource Projects and functions as its information center to promote devel-
opment of biological resource databases in collaboration with universities and
other organizations.

SRy ) = O AHEESEZE  Advanced Genomics Project

ZMIiﬁb@>%ﬁf/:7Zﬁﬁty9—%¢®:%@bTMéozniT
900 E A 2 HRHC D WTRITD Y — T vy Y U Eili e REL <7/
Alﬁ%?ﬁbfﬁovﬂﬁ\ﬁ BIF2HEHT/ IV AMEDFRE L TSE
EEEDH TS,
NIG is top in the nation for technical know-how for complete sequencing of
multicellular organism genomes. NIG has conducted analyses of genes and
genomes of >44 species in collaboration with many organizations (universities
and research groups). NIG is a key producer of genomic information.

DDBJ (HA&DNAT—%/)\>>Z)%8E% DDBJ Project

DDBJ (DNA Data Bank of Japan) (& 1987 £ (T %37 & N @S PR EF AR
FZBUTRHICESNZRERINT Y ZINTHEREL ERORHEME LT
EREIEY 2EBRPINEBEZIT> T\ D, Z DBZEFTEE25FE. BN DENA/
EBI& L OKEDNCBI & D 3FEDHOAEEI TIThNTE D, 3EFEDETIFZA
BRAREINE T FEHRIBI N BRLED T — 5 X=X FINSD HEEE
Lo T — S R—=Z gD 5N5, 3FDE I TEIFZTZIT THHRTHEFICA
HEhs,

DDBJ (DNA Data Bank of Japan) was established in 1987 and joined interna-
tional data exchange and archiving scheme between NCBI and ENA/EBI. This
tripartite collaboration is called INSDC (International Nucleotide Sequence
Database Collaboration). DDBJ, as well as NCBI and EBI, is serving as one of
the three data inlets and outlets to the "INSD".

#IZ  Outline _
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Access from JR Mishima Station to NIG
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About 4km from JR Mishima Station
0PI\ #1204  20min by Local Bus
oLV #1154 15min by the NIG Free Shuttle Bus

e 5 —#115%  15min by Taxi
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1EFS

Main Entrance

MEEBE AR BE BE
Guest House Lecture Hall Dining Room
A > — Zom| b
(RS O EomnERE VEF ST B
Main Building Laboratory Building Il Mouse Breeding Building Il :ttﬂ“,ff@ﬁ% 106,946
e E= @ E= P EFEENE o FEREIS SRR Institutg\Facﬁiiles and Grounds
Library Comp_uter Building Il Administration Building for Experimental Farm E ﬁﬁ%}iﬁ%ﬁm 95,080|’ﬁ
O S ES sT @ BEFErEHKE @ EmiERR T 5 — WERI Institute area
Laboratory Building Computer Building | Center for Information Biology betals TEEEH 11,866lﬁ
= =y = — Residential
(Dt Okt -lheli D syEE=RE cadentaares
Lecture Hall Guest House Animal Research Building EEEmEE .
NN I ST T 4 ~ _ o4~ NP Building area 15,613m
O BEECERREYY— @ FREYHEEY5— O EEES
Structural Biology Center Genetic Strains Research Center Official Residence E#@ﬁﬁ%
_ (Total floor space) 37‘559m2
(LRSS O =HEYENEE
Radioisotope Laboratory Genetic Strains Research Center West Building (2014548 1 8EE)

ari~y 7/NG Map NGB




HzeR - Rt~

—FOOHE

Outline of Departments, Research Centers and Experimental Farm
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Department of Molecular Genetics

Molecular genetic studies on chromosomal structure and function and
maintenance of its integrity.

Department of Cell Genetics

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

Department of Developmental Genetics

We study roles of genes and cells during various biological phenomena of
animals including development and behavior by using model organisms,
hydra, Drosophila, zebrafish and mouse.

Department of Population Genetics

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

Department of Integrated Genetics

By integrating various approaches in genetics, we study systems medicine on
complex human traits, neural network formation of vertebrates, and epigen-
etic controls of plants.

Center for Frontier Research

The Center for Frontier Research provides promising young scientists with
independent positions and an opportunity of developing 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.

Genetic Strains Research Center

This center promotes forefront researches of life science based upon unique
bioresources of mice, Zebra fishes, Drosophila, rice and microorganisms,
which are developed and collected by this center.

Structural Biology Center

This center was founded to perform the pioneering researches in the new
area between genetics and structural biology, and to develop new methods
and techniques for the area.

Center for Information Biology

Develop the technologies and resources to make the massive data available,
useful and meaningful for the domain. Also conducts some wet or dry
experiments for knowledge discovery.

Experimental Farm

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

Radioisotope Center

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

. Genetic Resource Center

The center develops, preserves forefront bioresources of various organisms,
and distributes them to domestic and overseas universities and institutes. The
related information is open to the public through the databases. The center
participates actively in “National BioResource Project (NBRP)” of MEXT of
Japan.

[ Advanced Genomics Center

This Center is designed to conduct most advanced genomic researches and
to provide resources based on new-generation sequencing pipeline to the
community.

¥ DDBJ Center

DDBJ (DNA Data Bank of Japan) is a member of the international nucleotide
sequence database collaboration (INSDC), with ENA/EBI in Europe and NCBI
in USA as the two other members. INSDC is an international academic project
to cover sequence data that are open to public through the papers and
patents, and to maintain these data as public domains. We provide these
databases maintained by DDBJ and others, and software tools for data
analyses developed by DDBJ and others through web services or on NIG
Supercomputer, in order to contribute to studies for information biology.

M T unit

Responsible for the maintenance of computer network and information
security issues relevant to whole institute. The IT Unit is operated under the
supervision of the Computer Committee.

[ Mouse Research Supporting Unit

WRR - AR5 —EDEIE  Outline of Departments, Research Centers and Experimental Farm

In order to facilitate mouse research in NIG, the unit offers services such as
embryo freezing, in vitro fertilization, mouse cleaning, and transgenic produc-
tion.
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Structure and function of chromosomes in vertebrate cells

EIDEREMIE T 2 -HICIF T IFRE > -BEELE T The kinetochore plays a fundamental role in accurate chro-

BEDES - SN EREICIThN AT NIERD 28 A0 mosome segregation during mitqsis and meiosis in eukaryotgs.
Although chromosome segregation errors cause genetic dis-

5 OWRETIEFICREEDEIC DN TORRELT> T eases including some cancers, the mechanisms of how kine-
LI MIEEAHOSHTERS NILREAEIE MBI TIEME  tochores interact with microtubules of the spindle apparatus
M SEDTHEE (R) IR S Bl s SRS Ed,  during cell division are not fully understood. To understand the
T DR 5 (R) DS T B RERDERESEF R N molecular mechanism of chromosome segregation, we are
- e - . . PN focusing on kinetochores and are trying to address how kine-
7 @R EFEN FR AT OEEESNDT / LAEEHIE  (ochores are specified and assembled on centromere chro-
TYRNAXATEERZREINTWETFEIF. EY MAXT  matin. In addition, we are analyzing how kinetochores cor-
PHETEIN. RN OFPAESICEEI NS HDFHEE  rectly attach to microtubules. We are using molecular

PR N T &SR SUNE A 1 B B4 TR O BRAE genetics, cell biology, biochemistry, structural biology, and
genome biology to clarify kinetochore structure and function.

ZEHIELTWETD,
e Generation of artificial kinetochores
e ATF R NIV DIER ® Experimental generation of neocentromeres in cultured cells
e Cellular and structural molecular biology on kinetochore
¢ FAEYEOXT OMFR proteins ¥

o XX hAFY VI EDOHEEEMTEIE e Functional roles of kinetochore proteins during mouse early
o VO AWEAMFEICH T HFRNAT Y VIV EDKRE development

—=

— MEREROERK MBS RPHICHEL AT 2 REHOE% Figure - lllustration of cell-cycle. Kinetochore is a special struc-
EEY XX hO7 (BEF) TH B, ture that binds to spindle microtubules during mitosis.

DT EGIZEEFY  Division of Molecular Genetics

J7C To 7= Hori, T., Shang, W.H., Takeuchi, K., and Fukagawa, T. (2013). The CCAN re-

/7'(} | | ﬁﬂ: o g FUkagawa Group cruits CENP-A to the centromere and forms the structural core for kineto-

http://www.nig.ac.jp/labs/MolGene/index.html chore assembly. J Cell Biol. 200, 45-60.
Nishino, T., Takeuchi, K., Gascoigne, K.E., Suzuki, A., Hori, T., Oyama, T., Mori-
kawa, K., Cheeseman, I.M. and Fukagawa, T. (2012). CENP-T-W-S-X Forms a
Unique Centromeric Chromatin Structure with a Histone-like Fold. Cell 148,
487-501.

Hori, T., Amano, M., Suzuki, A., Backer, C., Welburn, J.P., Dong, Y., McEwen,
B.F., Shang, W.H., Suzuki, E., Okawa, K., Cheeseman, .M., and Fukagawa, T.
(2008). CCAN makes multiple contacts with centromeric DNA to provide
distinct pathways to the outer kinetochore. Cell 135, 1039-1052.
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FUKAGAWA, Tatsuo HORI, Tetsuya NISHINO, Tatsuya
D. Sc., Professor D. Ag., Assistant Professor D. M., Assistant Professor
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Regulatory mechanisms of cell cycle by ubiquitin system

EHEOBEEILZ DB FIRBIEMICIA TOEICE > T
Fliflcsnh W, AFFY - TOFTTFY—L- Y AT AL
HREANOEHENREEHICRWTEEREE %#IB> TWET,
CZI0FEDEICAEFF Y -JOT 7Y — -V RTLADE
I/ 2 EMBRICEZEICEDD I ENPESMNICHE-T
EEUAMEFIEFF Y- T7OT7 7Y ALY XT AL EE
HERE. 5 IC MR B HARME & DB MR & BRI D R DHe
T UEnHBESZRAWTEHITL TWEIJIRE. I EFF
EPBRICERZTY T BRI OETICERGIEEZT
DAEFFVEBEBRZ2DORAEL. ZOEEEEHITL TW
FIBITDOER. DAl IEXFF LS NZENERE
THB2DHEAT A0 U VI 2EERIGTRY 1EFF b
N5 EEZRIFHUWHNENBES N> TEER U,

REMULTFO7O0V TV hE2{T>TWET,

o NABREZRBWLIEFF Y YR T A KD HIBEHF
TEVHELHE O fR AT

o IFF v -Ry NT—U DMEFENIEIAD R DREL

—20oNAEXFLEBEBREEKRICEVTHELL L
MMEEDHEOETREN R 515, (RENSARE L SR

DEEEER LIMRERT)

Seino, H., Kishi, T., Nishitani, H., and Yamao, F. (2003). Two ubiquitin-conjugat-
ing enzymes, UbcP1/Ubc4 and UbcP4/Ubc11l, have distinct functions for

ubiquitination of mitotic cyclin.Mol. Cell. Biol. 23, 3497-3505.

Functions of many proteins are regulated by synthesis, post-
translational modification and proteolysis. Ubiquitin/protea-
some system is one of important systems for proteolysis. Re-
cently it is found that ubiquitin/proteasome system was
involved in many biological phenomena. | study the relation-
ship between ubiquitin system and cellular mechanisms, espe-
cially cell cycle using fission yeast. Now | am focusing to two
ubiquitin-conjugating enzymes that are essential for mitotic
transition and studying ubiquitin system involved in mitotic
transition.

The projects that we are carrying are below.

e Analysis of the regulation mechanisms of cell cycle by ubig-
uitin system using fission yeast

e Establishment of the methods for comprehensive elucidation
of networks of ubiquitin system

Figure - Mutant strains of two ubiquitin-conjugating
enzymes exhibit similar abnormality in mitotic transi-
tion. (Arrows indicate the typical cells exhibiting ab-
normal mitosis.)

DFHEFEIINZE Molecular Mechanism Laboratory

5% Ef ﬁﬂ%ﬁ Seino Group

http://www.nig.ac.jp/section/seino/seino-j.html

BEER B maE
SEINO, Hiroaki
D. Sc., Assistant Professor
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Large-scale chromatin structure and dynamics

IcBIE7OXF UM ED LD ICHEEI PO NI EMRICITD
EFEN. FLUTEERNEDL S ICHEBEEN. ZDF 1+
VIIRZD2EFEVWINEEDEELD L SRDNADEEEIC. & D
EOREEARFLUTVWDEIDONTEEL TR ER >
WB,ZDeHICFATcE IF ANBBIICIEE U o B3R = 7]
B BIET 22 AT LA WRICHIIF THEL . 2 DR,
REEFSEICEMELLONF Y ETRI D EBLRFDENE
BICE> T REEROXF Y OIBRENIEC 22 ENE
HEhlc, S 5L E R BERFOBEVELRTDENE(
ICHE> T FDREERBENT 1 F I vV ICE I EE2HS
MM Uz,

Our research focuses on how chromatin folds into interphase
and mitotic chromosomes, how chromosomes are organized
and move within interphase nuclei, and how chromosome or-
ganization and dynamics impact DNA functions such as tran-
scriptional activation. We have pioneered methods for visualiz-
ing and manipulating engineered chromosome regions to
explore these questions. Major findings include demonstrations
that transcription typically occurs on a highly condensed tem-
plate and that gene activation results in large-scale chromatin
decondensation. We have also demonstrated directed inter-
phase chromosome movements of up to several microns with
transcription factor tethering or gene activation.

— ES#EfE» 5 ME L 72 ) RS IC. A S hZDHFR BAC7 L 1 (] D K v b)
HGFP T v 7T Ly Y=Y RFLICE > TINIEN TS, DNAIEDAPIC & - THE
ThTV3(FK).

Figure - DHFR BAC transgene array (green dots) visualized by lac operator/ GFP-lac
repressor system in mouse fibroblast differentiated from ES cell. DNA stained with
DAPI (red).

L= EMZRESFY  Division of Nucleic Acid Chemistry
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Chromosome folding

1O ICRBENFER SN LR MR TED K SIS
BENFTDEENDINE WD RBEICEZ DMRIF MIBEY
POMNHLHEETYT 7 ONF Y DIRTHES X BETHIR.
T LAEE DR E DT R TOMPEBATDA N NTE
CEDL->TWDDT REENFTDEENSIA N LERE
ETHEFBOTEERMARTI ULHLANSHBEI
10FEDFEEARFETIE. CTNICET 2L OREIL. T kR
RTI A IE CDEEICEZ BTz, Chromosome Con-
formation Capture 3C)iZxHFE L. D EET / LT+
N THEATES5CEVYHI-CENEIALTWET  ZDLS
BAZEZREL T REENFTDEENDICDITLERDF
12 WIYEBRLBEARBZER YT 2 2 BIELTWET,

How long chromosomes are folded to fit inside the nucleus has
been one of the most fascinating questions in cell biology every
since chromosomes were discovered in the 19" century. Un-
derstanding chromosome folding is critical as the three-dimen-
sional structure of chromatin plays roles in almost all nuclear
processes including regulation of gene expression, mainte-
nance of genome stability and chromosome transmission
during cell division. Yet, despite decades of studies many ques-
tions remain unanswered. To address this we developed Chro-
mosome Conformation Capture (3C), and several
high-throughput variants, e.g. 5C and Hi-C, that allow the de-
termination of chromosome folding at increasing resolution (Kb)
and scale (genome-wide). Using these methods we have start-
ed to uncover molecular and physical principles that determine
chromosome folding.

— ARAPOLEFHE RN TROBETEIEERTHZICHEH ST ZOEKRIE
EOERBICE HAERAPZHNETICEEV2IL—Ya ellabbe T HANRIE
LTWBARFPHDOREFRDETINVEERL T,V A F U MMP REFROMIESICZ >
TERLECERBL. ZOEY 20— TR B & G L Re8ErTRShET,

Figure - Mitotic chromosomes are arguably to most widely recognized structures in
the cell, yet their organization has remained enigmatic. By combining 3C-based
methods with polymer simulations we have built a model of the mitotic chromosome:
the chromatin fiber first forms a linear array of consecutive loops that then is com-
pressed to form the final condensed mitotic chromosome.

ML FE EM5TEFY  Division of Nucleic Acid Chemistry
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Molecular Biology of Rejuvenation

EYIFHRTREZEDRUABNSEMOEREEHITL T
WETZDBEBT. ZNZNOEEKIEELUMEDIFE A
EIRFATUEVWE I EFEECEMIE S W - ififd%
EHHT T ERDMBITES . EOMIF BAEROBAI
BVWTWET LIARETIXI DL SARTIEARR W, gz T
/ LDNADOBAEICERE UL TWED,

T NIEYDOTHA U ERDDMIRETE S EBEER
B TT, LA LEZIROYT / AICIZEN LT WEEATF
HUE T REBAEOKREDTOXTEINPT / LADFK10% %
HH B URY — LA RNA REEET (rDNA) 372 DRFEFITY
LIFREDRIDIFETIC LD TERBRWMIETIE. 2D &S
BRUENYT W EENESNICEES N T HMED ERD
ICEMML TWSC EEHBLFE UL,

FREMERT—Y
o '/ LNBE DD FIEE
o IR E DD FHAE

— &R OBEE

HEFBBIEARFICERY) 22 L.BE L LREBREE
AT (ET O/ E W) . —H B (B DK = VW iffa)
ERHEDOEICEEPEAKI20EDHREFEATLE 5.8
BB DAV L IRIARE & & A 7R

Saka, K., Ide, S., Ganley, A.R.D. and Kobayashi, T. (2013). Cellular senes-
cence in yeast is regulated by rDNA noncoding transcription. Curr. Biol. 23,
1794-1798.

Ide, S., Saka, K., and Kobayashi, T. (2013). Rtt109 prevents hyper-amplifica-
tion of ribosomal RNA genes through histone modification in budding yeast.
PLOS GENET. 9 (4) : e 1003410.

Ide, S., Miyazaki, T., Maki, H., and Kobayashi, T. (2010). Abundance of ribo-
somal RNA gene copies maintains genome integrity. Science 327, 693-696.

Organisms are alternating generations and maintaining their
species. During the period, though most cells age to die,
some of them, such as germ line and stem cells, survive and
maintain their species and individuals (“long-life cells”). We
study how those cells “rejuvenate” and keep the integrity of
genome.

Genome is the most important information on the earth that
determines the design of life. In eukaryotic cells, the genome
has several “fragile” sites that are especially unstable. The ri-
bosomal RNA gene repeat (rfDNA) is the biggest one. The re-
peat occupies ~10% of yeast genome. Recently, we found
that in the “long life” cells the rDNA repeat is intensively re-
paired and the capability of cell division is recovered.

® Mechanisms to maintain the genome stability
® Molecular mechanisms of cell regeneration

Figure - The Moment of Rejuvenation

The budding yeast divides asymmetrically. The daugh-
ter cell (left, smaller) rejuvenates and immortalizes.
While, the mother cell (right, bigger) ages by cell divi-
sion. The circles on the mother are scars that are trac-
es of budding.

HHELERIFZTERFY  Division of Cytogenetics

/J \ M‘ ﬁﬂ 7#% E Kobayashi Group
http://www.nig.ac.jp/labs/CytoGen/index.html
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Molecular mechanism of eukaryotic DNA replication in the cell cycle

EREYOLREHEDNA I HREID S B c —E 72 [ EHE
ICEME N BERICATENE T COBEICL D ERIE
BEBEISFIOBTREEEICTDD I EREYD
DNAEEII REEKLICEHET 2EROEAH SHB L. <
DFE\MHRARICE DER CHEsNTHWERI Lo L.
ZEEDNABEHOFENE DL SICIThN. ES L TSH

Eukaryotic chromosome DNA is replicated exactly only once
per cell cycle and segregated to daughter cells. This process
ensures cells to transmit accurate genomic information to
their progeny. Eukaryotic DNA replication initiates from multi-
ple sites, called replication origins, scattered throughout chro-
mosomes and this initiation process is strictly regulated by the
cell cycle. However, molecular mechanism of DNA replication
and its regulation in eukaryotic cell cycle have not been well

Department of Cell Genetics

L RPEORTIETEN

elucidated. To approach this subject, we have isolated novel
replication factors of budding yeast and analyzed their func-
tions.

DIHICEHESNDZDOMN ZDFMIEI AN >TOERE A,

FARZETIECOBEICEZ D1 HFBEZ EZAEY D

EFIHRE LT READNAEREERE & 2 DR OMRET >

TWET, e Study on molecular mechanism of the initiation of DNA repli-
cation using in vitro DNA replication system

e Study on the chromosome structures affecting the initiation
of DNA replication.

e Study on regulation of the initiation timing of replication ori-
gins

e Study on regulatory mechanism of the initiation of DNA repli-
cation by the cell cycle

e Study on the relationship between DNA replication and the
cell cycle checkpoints

ARENEMREBWCERRBEREOMR
REAEEIC L S EHBRHHEEBOWR

o WEIFARD Y A X > JHIEH DR

o BEIFAIE DHERREIHAIC & 2 BIEHIE OITF

o BWEL A F = v U RA > MY 2R

— HEBBORGBAHRDNAERICES T5 4 /578 Figure - We have analyzed the proteins related to
DHEEE & BIZFH-EESWFEE 5 ICIEEFBAHIEY chromosomal DNA replication of budding yeast us-

EEEICEBBITCLVBELNICILESIELT WS, ing genetics, biochemistry, atomic force microscopy
and so on, to understand their functions.

MEYNEGIAZIEFY  Division of Microbial Genetics

e == .
TARIAGLZE Araki Group
http://www.nig.ac.jp/labs/MicGen/index.html

Tanaka, S., Nakano, R., Katou, Y., Shirahige, K., and Araki, H. (2011). Origin
association of SId3, Sld7, and Cdc45 proteins is a key step for determination
of origin-firing timing. Curr. Biol. 21, 2055-2063.

Tanaka, T., Umemori, T., Endo, S., Muramatsu, S., Kanemaki, M., Kamimura, Y.,
Obuse, C., and Araki, H. (2011). Sld7, an Sld3-associated protein required for
efficient chromosomal DNA replication in budding yeast. EMBO J. 30, 2019-
2030.

Muramatsu, S., Hirai, K., Tak, Y-S., Kamimura, Y., and Araki, H. (2010). CDK-de-
pendent complex formation between replication proteins, Dpb11, Sld2,
Pole and GINS in budding yeast. Genes & Dev. 24, 602-612.
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HIZUME, Kohji
D. Sc., Assistant Professor
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TANAKA, Seiji
D. Sc., Assistant Professor
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D. Sc., Professor
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Bacterial chromosome dynamics

NG T T DREAREE DD FHEE DIEME 7 ¥ 6H DNAEEL,
BEMARSSICHREPHREIHEEDLSICEELTWS
DR L TV SREEDEMBOA A=V RIC LD,
HREATOY >/ EPDNADENE ZH U AR 2
RELEDETHTFOEREZHSNICLU TEHEDHR
Tl . DNABERICHS DNABREBOLEAR ETOEE 21
SMCLTNS, X DNABREBERN DY VIV BRF DL
ZENBERERE LUERBOOEGEZRET 5 CICHEM
LTWB. Xl U S 11 /- DNA DRE# X BF OB = P L E iR
FRERF T 3% 5 MUKBEF EGHDIZEH1T > T,

Our mission is to understand the molecular processes that deter-
mine chromosome organization in bacteria and how these re-
late to DNA replication, repair and recombination, and to chro-
mosome segregation and cell division. We use high-resolution
live-cell imaging, alongside systems that allow us to rapidly de-
plete or produce given proteins within living cells. Alongside in
vivo studies, we use in vitro biochemical and biophysical analy-
ses that allow us to relate the biochemical activity of individual
molecular machines to their in vivo function.

Our recent work has shown that the DNA replication machinery
tracks around the chromosome as replication proceeds, with ini-
tiation occurring wherever origins are placed in a cell. We have
been able to determine the stoichiometry of the replisome com-
ponents and to determine the turnover of these components as
replication proceeds. By introducing a site-specific double strand
break into DNA into one of two segregated sisters, we trace the
steps as the broken ends are processed by RecBCD and RecA
and the cut sister moves directionally to its intact sister, thereby
allowing completion of homologous recombination. Finally, we
are revealing the molecular mechanism by which the SMC com-
plex, MukBEF, acts in chromosome segregation.

A DNAKY XL — X1 £EDNA Y H —EDZNZ D FORBEMIBA THEIED L —Z,
B 1HREI#E# A | & 2 DNA ST DB B AR R B A& FEGR), HRMTRETE->TV3
RecA & > 187 B (1%)

HC #EER e RE L TREILL T2 MUKBEF A (4 &) BRICIKE L TLW 35 FD
BEDOML—Z,

Figure - A. PALM tracks of single molecules of DNA polymerase 1 and ligase in live E. col,
diffusing rapidly before binding to a DNA lesion and subsequent release. - B. Dou-
ble-strand break repair by homologous recombination using SIM. Red; sister loci. Green;
RecA promoting sister pairing. - C. PALM imaging of immobile MukBEF complexes associ-
ated with the replication origin (centre and right) and rapidly-diffusing molecules (left).

HHREELZEMMZEFT  Division of Cytoplasmic Genetics

DNABEINEDEHIZA L S EmF R
Choreography and genetic control of the DNA dam-
age response

BAXDMHRETIEIDNABEBOR#HE ZDBEDA NI A
DRPAZEBIRL TWE T, 2 DEE X H Z X LIEREHIRE R
ZILLBIA—IHNS EBESISHI I AR H S DNAD
WENELD2DZBESEENH D EFITDONANT A —IEF
I+ 5 EMBANICEEICEDL DY VIRVVENEEGER ZE L
9. DEAKRIIDNABE L HERICEAICE L 2EEIC
Lo THERINET EAIECDEEICELEY VIV ETE
BR OBEIC D WTEMBRTRITL TWET,

Our goal is to study of mechanisms underlying recognition & re-
pair of DNA damage. These responses help control DNA rear-
rangements, which may occur after genomic insults from free
radicals, natural radiation or radiation administered to fight
cancer. Unfortunately, radiation-induced rearrangements often
stimulate new neoplasias. The cellular response to induced DNA
damage is the localization of checkpoint, repair and recombi-
nation proteins to distinct foci. These foci also form sponta-
neously during DNA synthesis & segregation suggesting that
cells deal with DNA damage during normal cell cycles likely in
an attempt to repair replication errors and other natural insults
to chromosomal DNA. We have been studying the formation
and disassembly of repair/recombination foci using Saccharo-
myces cerevisiae using time-lapse microscopy of multi-labeled
cellular components in living cells.

Bl — DNA & % — JIC & 3 B0 EEZEL

FREFBDIRIE 1 5 REICRKBEPB VAR ER L TOVET(A) REFGMR (S 2 —2) &
U BRI ETEN3%RRED/NS LEZ LARLEEA(B) 1~ 4D DNAYIKIH A S
ERBERIBBED 1% 2BEEB L 508 £T(C)K2 0EDDNATIKI N A2 L £6
FEEDOREEANAL RHBEICE > THEED LI ICANETIDEIICEA—T &
2 REEGERABEOMEAFIRL TR LLBZEHE LS ) T A 1um,

Figure - Dynamics of chromosome V loci as a function of the number of DSBs. The
lines indicate 2-D projections of the trajectories of the two loci during ~15 minutes.
(A) No DSBs: the loci are distant & explore only 3% of the nuclear volume. (B) 1 to 4
DSBs: mobility increases & each locus explores 11% of the nuclear volume. (C) 20
random r-irradiation-induced DSBs: loci explore almost the entire nuclear volume
& their trajectories overlap. The scale is 1pm.

HRREECEEMFEFY  Division of Cytoplasmic Genetics

Sherratt ﬁﬁ%@ Sherratt Group

http://www.bioch.ox.ac.uk
http://www2.bioch.ox.ac.uk/sherrattlab/

SISYh, FIA N
BEYE (F v IR T 4 — RRZHIR)
SHERRATT, David

Visiting Professor (Professor, Oxford University)

Rothsteiniff3L = Rrothstein Group

http://www.rothsteinlab.com/

OXRRTAY, ORZ—
EEHEOOVETREHD)

ROTHSTEIN, Rodney
Visiting Professor (Professor, Columbia University Medical Center)

TFZe3EE), Research Activities

Adjunct Faculty

ZEHZEFT



E NDICHITOBEEMEROEIE

Identification of Autonomic Nervous System of Hydra

RS ITEREREDE D> ELRIBNBESY TH DD
B EMENDENMEIBRNEEZ SN TWD, DED HERD
HIENSHOEIRETICARDDEEZELILEVNS DN
ERTHD.HAE. ERZOTEHEMX 1) ZEL T ER
FITIE T TICHDBRERD—DTH 2 BRI AN ZE R
TWAHEENZ R T 2R Z2 B, BEERRIGED DI
FICESTEETHIMN. ZDEED O EDNARNS DR
MLRADEAE AR LRICHITZIHETHD.E R TICA
NLRAZESZEBEICENICISET 2HBERDGH % RTE
TERAERL IR > TWEHIREER THS N S 25T
T RS DRIDEWRERTH % mEBICIEW < D DEFED
FHERTFRIPFBEIT DB 2) EMBEEICRHRESNT
WBH ZDHBEICDNWTIE L <> TWRW A 1E &
NSDERERTFRICEERNTWSFZRLFYUVYPTEF
LAY YDESREEEEZTE2HEDNEENTWSEE
AT EBO TN D,

1 ERFSOERYES COEBHEELDHELE
ERTDTEP. X ML INDBEERBHERICE ST
FHESNhTVWBZ ENVRERS PICE > 70

H2 & FZOMMBICEH T 2HEXTF N HmM-176 DB
7£(Yum et al., 1998 &£ V) 51H)

Cnidaria is the most primitive phylum that has nervous system.
However, since no structure has been identified as the brain, it
is widely accepted that it took so many years for the nervous
system to develop brain structure and function. From exten-
sive behavioral analysis in hydra (Fig. 1), we obtained evi-
dence that hydra nervous system possesses a function of au-
tonomic nervous system (ANS). ANS plays crucial roles for
homeostasis and one of the functions of ANS is to perceive
environmental stress and to respond to the stress. We tried to
identify the nervous system that shows stress response and
found evidence that the system is localized in the peduncle
region. Former studies identified neuropeptides that are local-
ized in the peduncle region (Fig. 2) although their functions re-
main unknown. We hypothesize that the neuropeptides play
comparable roles to epinephrine and Ach in human ANS and
are currently undertaking functional assays of the neuropep-
tides.

Figure - Fig. 1 Wobbling movement of hydra. The
movement is affected by environmental stress and
the process is regulated by nervous system in the pe-
duncle of the animal.

Fig. 2 Localization of a neuropeptide Hym-176 in the
lower peduncle (Yum et al., 1998).

Department of Developmental Genetics
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Kawaida, H., Ohba, K., Koutake, Y., Shimizu, H., Tachida, H., and Kobayaka-
wa, Y. (2013). Symbiosis between hydra and chlorella: molecular phyloge-
netic analysis and experimental study provide insight into its origin and evo-
lution. Mol. Phylogenet. Evol. 66, 906-914.

= oo /= o

B KL ZE shimizu Group

http://www.nig.ac.jp/labs/OntoGen/home.html
Takaku, Y., Shimizu, H., Takahashi, T., and Fujisawa, T. (2013). Subcellular lo-

calization of the epitheliopeptide, Hym-301, in hydra. Cell Tissue Res. 351,
419-424.

Shimizu, H. (2012). Transplantation analysis of developmental mechanisms in
Hydra. Int. J. Dev. Biol. 56, 463-472.

BK B oBm T8
SHIMIZU, Hiroshi
D. Eng., Assistant Professor
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Neuronal circuit development and function in the mouse brain

EABEOMIEELRBRINBAZ{TVET N ZOEML L4 2  To understand development of complex yet sophisticated
DI B TR S N oM R EIE T4, B8 0D iR neuronal circuits underlying higher brain function of mammals,

. _ _ integrative studies which cover from molecules to whole ani-
X > % BE AN . 1% == Ry /s
EIESMFEZE LKLY S0 F - MRz, < U L8RS (HE mals are indispensable. By using a wide range of techniques,

T/ VI T7 T RRE) THTF MR, HERIRMEE BT, such as mouse genetics (gene knockout), 2-photon microsco-

TERENT /R EBA W2 B WL TWE T, py, confocal microscopy, histology and behavioral analyses,
we are studying mechanisms of development and function of

mammalian neuronal circuits.

FICULTOZODT—TICERDBATWET,
o M BRI O MHIEEMKTFNRE £ NOMNRKRED  Specific Aims:
KERAN % 562 KINEE L B EICSEONESETHhH, @ Activity-dependent development of neural circuits in the
3. BERER. B2, BEA LKA LB R BV ET, 0o .
o - » R We are using mouse somatosensory cortex as an ideal mod-
KB4 DFIEE RS EE NI AR ED S A DR el system of activity-dependent circuit maturation.
BRBDEEZ B ZITENSFZEL LRI AMEEMIE o Roles of RacGAP a-chimerin in neural circuit development

Bl DE#RFEED DT -HEEEZ. ¥V AEEREE (N \";‘\;‘d fU”CtiO(';i _ s of T _ )
. o e are studying roles of a-chimerin in various aspects o
LILE) ZETILELTHIRL TNET, neuronal circuit development and function such as axon

* MIREBRFEICH T 2 RacGAP a X U > DA #iZ[a] guidance, synapse formation and learning and memory.
PEFERISAEAIRE D FE (RHR IR $h3R. & F T AR E) D&
fLZHEWK I MREEROFIEHICELSaF X ) VERE
% B I AR R ER D FE S HBEZ ISt L TWER T,

— IHFEMBICL o THREL A HEF IV INLLHFHEIBOMZMEL Figure - Two-photon images of an RFP-labeled neuron in the barrel cortex
PEBEICKET 3BT BRBEDER (KE) »BUEAL TWEZ Epbh  atP5 Morphological changes during the 18-h-long. Arrowheads: dendrit-
1) E¥, (450, Oh, 18n DENETE:ZIL Ui b - K. BEENDETE # U H,5 IC tips (yellow: elongated; white: stable; blue: retracted). Green: barrel
BORE A LR BREDES EIRK-MBERD T T X2 —,) center filed with thlamocortical axon terminals.

FEEBEGIZESFY  Division of Neurogenetics

Mizuno, H., Luo, W., Tarusawa, E., Saito, Y.M., Sato, T., Yoshimura Y., Itohara, = AN ——

S., and Iwasato, T. (2014). NMDAR-regulated dynamics of layer 4 neuronal = E ﬁﬂ: an E lwasato Group
dendrites during thalamocortical reorganization in neonates. Neuron, in . . .
press. http://homepage3.nifty.com/iwasato/
lwasato, T., Inan, M., Kanki, H., Erzurumlu, R.S., ltohara, S., and Crair, M.C.

(2008). Cortical adenylyl cyclase 1 is required for thalamocortical synapse

maturation and aspects of layer IV barrel development. J. Neurosci. 28,

5931-5943.

lwasato, T., Katoh, H., Nishimaru, H., Ishikawa, Y., Inoue, H., Saito, Y.M., Ando,
R., lwama, M., Takahashi, R., Negishi, M. and Itohara, S. (2007). Rac-GAP
a-chimerin regulates motor-circuit formation as a key mediator of ephrinB3/

EphA4 forward signaling. Cell 130, 742-753. . . _
HEER g w@ KESE om #@
IWASATO, Takuji MIZUNO, Hidenobu
D. Sc., Professor D. Sc., Assistant Professor
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The genetic basis of development and behaviors in zebrafish

INBIEVE B ¥ 7 5 7 v ¥ 2 (Danio rerio) l&. EHEE Y D
HE-BETER THEOEREDRRT EGCFNICHRT
DichDENIZETILEYITY,

BRI AT KD TO2ZRFNBENN SV ARY > TH
5 EZBASMCUTORZERWEHEDORWA T VYAV T
OB T I T vy aFRAEEORBICAINILE LIS
S5 EBEREFNIVITEITVNYY—KTYTIE Gal4-
UASTEDRFICHERICERITTRIILTEE LIz, N5 D
FEICELD FFEDER - Mg 328 TERDELRFZBEIC
HKIZS AR REZ RIS 5.5 2 W ISHEERIRE
5 EmAEICLTEX U

KL INsOAEEREL T BHESYOTE - F2E IR
R E EHEHT B ERERE. D FANDZXLZRESHICTT B0
FICHD A TE D | PRI R ORFE O MR DI D A1,

Zebrafish is an excellent model vertebrate because of high fe-
cundity, rapid embryonic development, and transparency at
the embryonic and larval stages. We identified an autono-
mous member from the medaka fish Tol2 transposable ele-
ment, and developed a highly efficient transgenesis method
in zebrafish for the first time. Further, we successfully devel-
oped the gene trap and enhancer trap methods and the
Gal4-UAS method. By using these methods, we created a
large number of transgenic fish that express the yeast Gal4
transcription activator in specific cells, tissues and organs.
These transgenic fish serve as valuable resources for the stud-
ies of developmental biology and neuroscience. We have
applied these methods to study functional neuronal circuits.
Currently, we are analyzing the structure and function of spe-
cific neuronal circuits that regulate locomotion, learning and
memory. Also, we visualize neuronal activity during animal’s
behaviors by calcium imaging to identify functional neuronal

circuits in the brain.

FTN5S DOEEEEE & TEIFENT. FIRSEBID NIV Y T LA X —
IVTIREDMEZBHNICIT> TWET,

—#BEF Iy T TN Y — NTy TEICEBHMBE-  Figure - GFP expression in specific cells, tissues and or-
B - BB EENGFPRE, (£L) 818, (AL)&K LO# gans by gene trapping and enhancer trapping. (up-

B, (£F) Mm%, (ATF) Bk, per, left) skeleton, (upper, right) cells on the skin, (low-
er, left) blood vessels, (lower, right) sensory neurons.

FHAFEADAZTERPT  Division of Molecular and Developmental Biology

Muto, A., Ohkura, M., Abe, G., Nakai, J., and Kawakami, K. (2013). Real-Time
Visualization of Neuronal Activity during Perception. Current Biology 23,
307-311.

) | | J:ﬁ)tf 7913 E Kawakami Group

http://kawakami.lab.nig.ac.jp/
Asakawa, K., Abe, G., and Kawakami, K. (2013). Cellular dissection of the
spinal cord motor column by BAC transgenesis and gene trapping in ze-
brafish. Front Neural Circuits 7:100.

Wada, H., Ghysen, A., Asakawa, K., Abe, G., Ishitani, T., and Kawakami, K.
(2013). Wnt/Dkk negative feedback regulates sensory organ size in zebraf-
ish. Current Biology 23, 1559-1565.

HiE ¥ om @

MUTO, Akira
D.Sc., Assistant Professor

EINAFE oz @

ASAKAWA, Kazuhide
D. Sc., Assistant Professor

NEE— s =
KAWAKAMI, Koichi
D. Sc., Professor
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Neuronal circuits controlling innate behaviors

BRLOMEZDODEMNIF ET S 70y vafBETTILYR
TLAEUTHREICK> THFRESINDTEZFET 2R [0E
BAEMEBENICATEL BITT 22 ETIT, ZDEMDIH. A
F—EORBICL>THERINDZTH T v A REZBEEL,
EEMNICERDBEOERRDZHEML TWET . CDOT Y
LA RICEVWT. BLIGEEROEESIREDHADNSE
DR EINEZERITDENTELTI  SSICHEIEAT
B ITENICEEDNE U e Sl EDXSBELNZEDE
BERLZEERICELZNZHASMNCT DI ETT,

The general goal of my laboratory at present and in the inter-
mediate future is the development of the larval zebrafish as a
model system for the comprehensive identification and exam-
ination of neural circuits controlling visually induced behaviors.
To that end we have established and quantified a series of visu-
ally induced behaviors and we now analyze their individual re-
sulting motor components. Using these assays we can monitor
neuronal activity throughout the fish brain in an awake and in-
tact preparation. An extended goal is the study of how chang-
es or variations in the behavior are reflected in changes in the
underlying neuronal activity.

— BEFNICO—- REINLANITLA T T — 2 — e HERTRRTZET T 71y
2 1 HADBEHEEIR BE DERIBEHEHEROEES IS X FL -V —EBTBEMEICLS
EREEREDE TS,

Figure - Photomicrograph of a larval zebrafish that expresses a genetically encoded

calcium indicator in all neurons. A single plane, imaged in the same fish with a
two-photon laser-scanning microscope, is superimposed on the left hemisphere.

FIBETCEEMZELFY  Division of Physiological Genetics
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Transcriptional control during development

ERFEZ BT B DIk R - 22 MR F > Fo 8 MR/ —
VTRIBDEGTFHRIETIELTREIFERT D cisHEHE
BIcy 7 FIPEERy N —oNERNSNS & THREBSh
FI LY\ — ORI ZMEEM DRE & F DL
BT 55X TCEDLHTEETY,

FTeBIE. Y3y NI a2 ETILRITHES THEREICHIS
L EMDARAEZ B S EEDREGREZHASMNCT &%
HIEL TWE T ZFD/oic. T\ —DIEAE LiER
FOREMNVANFVIREEE E DL SITHRTET 2HhEIRFELGE
(GFHERY N T = DREZTHET By NT—7IC
MASNIZEFHNRELCSZ Z2EEEHBITL TWET SEENF
SRICHEEET / S v AP HBAYZMNTF L2 HAELE EE
PREDETETE T 2E2HEICT Z2ETILZ/ER L TWET,

Development is driven by complex patterns of gene expression
at precise times and spatial domains. Although a number of
mechanisms fine-tune expression states, it is initiated through
the integration of signalling and transcriptional networks con-
verging on cis-regulatory enhancer elements. Understanding
how enhancers function is therefore central to understanding
metazoan development and evolutionary change.

The aim of our research is to understand the underlying regula-
tory principles of transcription driving cell fate decisions during
embryogenesis, using Drosophila as a model system. This in-
cludes studies of the mechanism of enhancer function and the
interplay of transcription factors and chromatin state, as well as
studies of how gene regulatory networks control development
and how network perturbations lead to specific phenotypes.
To address this we integrate functional genomic, genetic and
computational approaches to make predictive models of tran-
scription and developmental progression.

— A TN Y — FOBEERFOHMH, B: TN % —iEH (GFP LR — 42 —0DFER), C:
Fy hT—UEHE

Figure - A: Enhancer occupancy by transcription factors, B: Enhancer activity (GFP
reporter expression), C: Network activity

FIBETEEEMITEBFY  Division of Physiological Genetics

Engert oR= Engert group
http://labs.mcb.harvard.edu/engert/

IVT)Lh, 7O0-UrY

ZEHIE () \—/\— RKZH)

ENGERT, Florian

Visiting Professor (Professor, Harvard University)

Furlong o= Furlong Group
http://furlonglab.embl.de/

Jr—0OvY, PAU—-VE M
BEHE (EMBLY / LEYFI Y hR)

FURLONG, Eileen E. M.
Visiting Professor (Joint Head of Unit and Senior Scientist, EMBL)
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Evolution of organisms at genomic level

EMOHEET /) AL TV E 12— @i & EBOM
ENSHEL TVWETRHFICHERAEFDELE B MTW e
LZERBEBABDENRICERZH TTVWET,

e HADNARITZE S Hic. S XS TBABEFDYT / L#
BT — 5 DT

We study evolution of organisms at the genomic levels
through computer analyses and wet experiments. We are
particularly interested in evolution of modern humans and pri-
mate and mammalian evolution toward human.

e DNA analysis of human populations: We study genetic affini-
ties of modern humans with special reference to those in
Asia. We also proceed ancient DNA analysis.

Department of Population Genetics

EMETHZR

e Analysis of genome evolution: We study lineage-specific
evolutionary changes at different levels of organism groups,

o HAAPIEY Ic B VW TELLNICREFES NICIED— REED

ﬁﬁﬁ such as vertebrates, mammals, primates, and human.
o 7/ LEAL IR (C B B /R ATE D R R e Development of methods useful for evolutionary genomic
o EEETTIHE(L DR stutides

e Analysis of gene duplication during evolution

— BEHBM T/ LBV TERBERCNS (LR ICRE & h/-3E3—  Figure - The locations of paralogous CNS (Conserved Non-coding

RES) DAIE, 4 L > P EOEMFERERICNS THh ). Zh 5DiEfEIC Sequences) in vertebrate genomes. The orange ellipse is paralogous

MBT S22 /X7EI— FEEBIEREEBTRL Th D, (Wi &3 [2013] CNSs, and protein-coding regions of paralogous CNS-harboring

£4) genes are represented by black boxes. (From Matsunami and Saitou
[2013])

EMEEGIZTERFY  Division of Population Genetics

- A= . Kanzawa-Kiriyama, H., Saso, A., Suwa, G., and Saitou, N. (2013). Ancient mi-
% H§ ﬁﬂ: L g Saitou GI’OUp tochondrial DNA sequences of Jomon teeth samples from Sanganji, Tohoku
. district, Japan. Anthropological Science 121, 89-103.
http://www.saitou-naruya-laboratory.org

Matsunami, M. and Saitou, N. (2013). Vertebrate paralogous conserved
non-coding sequences may be related to gene expressions in brain. Ge-

nome Biology and Evolution 5, 140-150.

Jinam, T. A., Hong, L.-C., Phipps, M. A,, Stoneking, M., Ameen, M., Edo, J.,
Pan-Asian, SNP Consortium, and Saitou, N. (2012). Evolutionary history of
continental South East Asians: “early train” hypothesis based on genetic
analysis of mitochondrial and autosomal DNA data. Molecular Biology and
Evolution 29, 3513-3527.

JFHA TAEY— A % EE)

JINAM, Timothy A.
D. Sc., Assistant Professor
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SAITOU, Naruya
Ph. D., D. Sc., Professor
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Population genetics and genome evolution

KMRETE T/ LEVDANZ X LZREAT ST,
Hif E RERZ AT DU IR ET > TWRIIREDIR
TXRUATDOLSBHDTI,

o U LY NEREY VIRVE & DRIFRFENREN/F —
YOME.FA O 3T 3 T/IRITODTHEIE TFWNE
KEFEFHEREN—RNFHTH B EEZSNET,
BWANEHT 25650 EBEDOET I EEBDE
HEBINEOHEEERZEAANT OV E 21— —Y =0
L—yavER0WT EE EDBWEKERET 270D
FEZHELTWET,

52 IR B O & EBBCEE DT, ¥ >/ B DRSS,
RN TOHEENBARRIRICE > TRBELSNIERTH
BEEZONFTT F VIV BOEESRERIEICE < B
MBREY VIV BORES MR EREREZRDT
Wb EEZONET oI BETFREBEY VIVE
Y= EDEBEENRT 5 EICLD REB LG
FEROMKRICEDL D2@EIGICDVWTHEL TWET,

B —A)NIFUTTOEERICH DB IRILF—DEIE N
FUTOMIBTIRHITE% DI R INF -2 INTEERIED
hTWET (Neidhardt et al. 1990), B) T/ F¥— 23X MIEH
58 NIEOEILKERDST / LERTHDEBDZ VA
PINVBEIRAXMDRVWT I /BEFE-oTEREhTWEZ L
Par)Ed,

Akashi, H., Osada, N., and Ohta, T. (2012). Weak selection and protein evo-
lution. Genetics 192, 15-31.

Osada, N., and Akashi, H. (2012). Mitochondrial-Nuclear Interactions and
Accelerated Compensatory Evolution: Evidence from the Primate Cyto-
chrome c Oxidase Complex. Mol Biol Evol 29, 337-346.

Akashi, H. (2003). Translational selection and yeast proteome evolution. Ge-
netics 164, 1291-1303.

We combine theoretical and laboratory studies to study
mechanisms of genome evolution. Current interests include:

e Studying lineage-specific patterns of silent and protein evo-
lution. Both weak selection and departures from steadystate
appear to be prevalent features of molecular evolution in
Drosophila.

® Modeling evolutionary processes. We employ computer sim-
ulations of weak selection with genetic linkage and fitness
interactions among mutations to determine statistical meth-
ods to detect subtle forces in evolution.

e |dentifying biosynthetic constraints in protein evolution. Nat-
ural selection is thought to act upon protein structures to op-
timize their functions. Selection for efficient synthesis may
also be important to understand protein size, composition,
and evolutionary rate;relationships between gene expres-
sion and protein evolution may reveal adaptation for meta-
bolic and translational efficiency.

Figure - Metabolic economics and microbrial proteome
evolution.

A) Chemical energy allocations for biosynthesis of a bac-
terial cell. About 75% of the budget is used for protein syn-
thesis. Based on data from E. coli (Neidhardt et a/. 1990). B)
Protein adaptation for energetic efficiency. In Bacillus subti-
lis, abundant proteins employ less energetically costly ami-
no acids.

ELEEGIFZTERFY  Division of Evolutionary Genetics

== .
BAAIZTZE Akashi Group
http://www.nig.ac.jp/labs/EvoGen/index.html
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AKASHI, Hiroshi OSADA, Naoki
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Evolutionary Bioinformatics

UIARECTIFIREDT / LEFAE S TE(RR D EFAZEL TW
£,

o JFHTEDIHD T I TV ZLPETFILZREL TWETZ
Nz Elc LU T ABIREBEICHSIT2ENRTOTZ
LZERELTWET . ZNSDIGAE LT B EEFEDEL
SEFETLTWET,

o TR > T RAIERICHRF U IEE BT TEE
BaRd BT DF LWV R ZRIBLE L. 2D 1 T Yy
TRAEETINE. ETIL THEDLN TWDREDZ L IEEBTE
Uiz BAhh S e ZRB L& E L TWSEEERE L
2D HBHWEEIEL TEERWSNAYILITETILAS
D ESEZ 2V IaL—YavVIicbEWSIENTEET,

o IAfe Bt KEEERYT—5 DEITICE E DD > TWET,
Ihs0F—4%0EB%xIyhAO—-)LUIED. 5D TF—5 %
RATS 212D DMERRBTILTY XLPTF— IS EFFRL
TWEd,

My group studies the evolutionary forces that have shaped
contemporary genomes.

e We develop algorithms and models for phylogenetic infer-
ence. The development of such approaches is complement-
ed by an efficient implementation using parallel and distribut-
ed computation.

As an application of phylogenetic inference we are investi-
gating the evolutionary history of animals andfungi.

More recently, we have suggested a fresh view of sequence
evolution that describes the evolutionary process in terms of
tree dependent substitution matrices. These so-called one-
step mutation matrices can be used to test the validity of
model assumptions, to detect regions in an alignment, where
evolution deviates from the rest and also to a simulation tool
that introduces well controlled deviations from typical mar-
kov-models for sequence evolution.

More recently, we started to work on the analysis of deep se-
guencing data. We are interested in approaches to control
the quallity of such data as well as in efficient algorithms and
data structures to analyze the data.

— 3BT B3 1 X7y TRREERTH A ANOIEHET IV

Figure - One step mutation matrix (left) for a three taxa tree and the Kimura 3-param-
eter model (right)

IEEHELE EIRZIEPPY  Division of Theoretical Genetics
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Origin and evolution of new genes

FADIMTERIF. ES5 P> TH L WKREZF > & FN4E
ENTL BN EBESMNCT DT ETT . oNONIEDF T/ L
SO ZEL T EFNTEEBWE W BEFEHEL.
ARZT> TWVWEITUTDOLSBT &ICEENHD FI,

o L WEGEFDORAEBRMEICH T 2L R ICE X 282
o HT L WEERFOHEAIERICEET 2 ENRERT

e Y NNITEMTDEEGT I —HDZIFKNE
MEREREEICEEYT 28R TDEL

o {BY)T / LD BEETOEWVF X S BELFDER
EREOMTE <H L WEIET

My research focuses on how genes with novel functions origi-
nate. We integrate molecular, genomic and population analy-
ses to study young genes because early processes of origina-
tion are directly observable. Some topics of interest include:

® The phenotypic effects and functions of new genes and their
roles in development.

e Evolutionary analysis of gene interactions with new genes.

e Copy number variation within Drosophila populations.

® Evolution of sex chromosomes and sex-related genes.

® Genes and genomes in plants: high origination rate of chime-
ric genes in the grass family.

® Evolution of novel brain genes in primates.

— L FOEETF, RS R REEETNE L, WHBAOMLABEOHER XAaF LOEET
DEZEBEAOL bOEE (L) XEEFR EOREEFEBLEHFLEOL FOBEFORR R
ORI REETELDOR (spermatogonia) , 3% (spermatocytes), # (spermatids) DIk EE

Figure - Retrogenes, meiotic sex chromosome inactivation (Msci) and the emergence
of mammalian sex chromosomes. Retroposition of an X-linked parental gene to an au-
tosome (top). Expression of X-linked parental genes and their autosomal retrogene
copies before (spermatogonia), during (spermatocytes) and after (spermatids) the
process of MSCI (bottom). From Kaessmann et al., Nat. Rev.Genet. 2009 10:19-31.

BB GE EIfZTEFY  Division of Theoretical Genetics
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von HAESELER, Arndt
Visiting Professor (Scientific Director of the Center for Integrative Bioinformatics Vienna)
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Genomic medicine with next generation sequencing technology

AMEZETE XMRY —T o —TB oSN WRBIEER
ISR E ER2TISER U b NEREOER AR DRHR
IHE5F3 3 E2BELTWERTIREYT / LT zﬂ?l&
BoTWBELRTFEE ZUE/RHET L2 LUPDOEEE

U TWEITH REEBICR T2 EEFRIETO7 7 1)L %Y
ND—UBITEHIPEDLED I EICED REAHNZ LT

BICOBITHMROIEL XT . XCZRFERBICHITBIR
BREEECFIECHNLBREEREZE T 5 WL EME

EENBBSEHAATWET,

Our research goal is to elucidate disease causalities and their
patho-etiologies, and ultimately to develop therapeutic tool.
With the advent of next generation sequencing technologies,
it becomes very handy to identify causalities of monogenic
diseases as well as complex diseases. With the vast of genom-
ic information at hand, we will combine gene expression pro-
files of the responsible tissues together with clinical information
to understand the global picture of diseases.

® Exome analyses of monogenic and complex diseases
® Genetic susceptibility of intracranial aneurysms and its path-

physiology
e Haploid seguencing of HLA genes

¢ 2TV YY—T YR L BHEDECERBELTRE e Mathmatical modeling of phenome-genome relationship

o IXNBIERRTIEEE FRE S FRE A 1 = X ARG
e HLABEFD/\ 7O+ RYT ./ LABCHRE
o HEHIBETIIC L 2ERFIR &ERE & DEEE

— HREXHZXLDOEERRICIES / LEFIZ P Th GEETF % Figure - The the basic unit of heredity as disease causality
ECLTOHREENE TN S 25T 25EES L UEFE2E&bHE might well be the regulatory region and not only the gene.
TERTIUBEIH) TR MRS - ¥ —%F-7/-2h 5@ The integrated functional properties based on a Next gener-

BATIC &) EBA N ILERELO T B L EBIELTWE T, ationsequencer wil open the way to understand the disease
mechanisms.

NFEEGIZEERFY  Division of Human Genetics

#/iﬁﬁ%@ Inoue Group

http://humgen.lab.nig.ac.jp/

Jinam, T.A., Nakaoka, H., Hosomichi, K., Mitsunaga, S., Okada, H., Tanaka,
A., Tanaka, K. and Inoue, I. (2013). HLA-DPB1*04:01 allele is associated with
non-obstructive azoospermia in Japanese patients. Hum Genet 132, 1405-
1411.

Hosomichi, K., Jinam, T.A., Mitsunaga, S., Nakaoka, H. and Inoue, I. (2013).
Phase-defined complete sequencing of the HLA genes by next-generation
sequencing. BMC Genomics 14, 355.

Nakaoka, H., Mitsunaga, S., Hosomichi, K., Liou, S.Y., Sawamoto, T., Fujiwara,
T., Tsutsumi, N., Suematsu, K., Shinagawa, A., Inoko, H. and Inoue, I. (2013).
Detection of ancestry informative HLA alleles confirms the admixed origins
of Japanese populations. PLoS One 8, e60793.
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Genetics of epigenetics

HIEDHE IR S N D EIEIEHR OEAIFIERRTI T . —A.
EERTUNDF T BT DON / OFF 5 IBME IC s
D2RENEZL DEY THEEINFEIT . CDLSRTTEY ¢
XTAVIIBRBROEEIIDNADAF LR ED IOV
FUDEBMTH D ENDN>TETWEIT FEE O

To understand control and function of DNA methylation, we
are taking genetic approaches using mutants of Arabidopsis.
An Arabidopsis protein DDM1 (decrease in DNA methylation)
is necessary for methylating transposons and repeats. On the
other hand, IBM1 (increase in BONSAI methylation) is neces-
sary for not methylating genes. In mutants of genes encoding

Department of Integrated Genetics

these proteins, several types of developmental abnormalities
were induced. Characterization of these abnormalities is re-
vealing impact of DNA methylation on genome evolution and
appropriate gene expression.

A XFXFTDT /) LADNAD A F )b EHET 2HRTFOEE
HTERWZZ 7O—F T 7/ LECPEEREICE T2 T
EY TR T v 7 BRHIEIORE & FDOBEEBICDWTHRL
TWET,

— YOAXFIFDibmI RAERICLZHEEREFERBEAE. Figure - The ibm1 (increase in BONSAI methylation) mutation

H3K9 x F UL B3R 815 FKYP X 3ECpG X F VLB FE @ {5F induces developmental defects, which are suppressed by

CMT3NERERTINMEE N 5, mutation in the H3K9 methylase gene KYP or non-CG meth-
ylase gene CMT3. The results suggest that these phenotypes
are due to ectopic deposition of heterochromatin marks,
such as H3K9 methylation and non-CG methylation.

BIEBRITEFY  Division of Agricultural Genetics

Tsukahara, S., Kawabe, A., Kobayashi, A, Ito, T., Aizu, T, Shin-l, T., Toyoda, A.,
Fujiyama, A., Tarutani, Y., and Kakutani, T. (2012). Centromere-targeted de
novo integrations of an LTR retrotransposon of Arabidopsis lyrata. Genes
Dev 26, 705-713.

PR == i
BAEIHEZE kakutani Group
http://www.nig.ac.jp/labs/AgrGen/home-j.html

Inagaki, S., Miura-Kamio, A., Nakmura, Y., Lu, F,, Cao, X., Kimura, H., Saze, H.,
and Kakutani, T. (2010). Autocatalytic differentiation of epigenetic modifi-
cations within the Arabidopsis genome. EMBO J. 29, 3496-3506

Tsukahara, S., Kobayashi, A., Kawabe, A., Mathieu, O., Miura, A., and Kaku-
tani, T. (2009). Bursts of retrotransposition reproduced in Arabidopsis. Nature
303, 423-426
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Approaching brain function through studying development of nervous systems

SRR ORI O BRI R T BirTicies
NERETOAT T LI > T REMENEEN. BE L. i
RemERLU CGCENMREERESNTESNE I, 2 DER
IRE =N B DITENRCEE & W\ o T N EE DR R 0
TWEITRBEPEBICL > TERICE(TE DM TI AN
EDETB WSTAESNEEEDIFEAEIRBEESNT

The brain circuitry is made up of an enormous number of neu-
rons. It is constructed by sequential developmental steps, such
as neuronal differentiation, migration, axon guidance, and
target recognition, under the genetic control. The resulting
wiring patterns determine the characteristics of animals’ be-
havior and mental activities. Although the brain has a plastic
feature and can change through learning and adapting, the

core element of brain circuitry is almost fixed and non-rewire-
able after the completion. We focus on this rigid feature of the
brain constructed by the rules of neural development and are
trying to examine how the developmental wiring design can
shape brain function. We are currently pursuing the following
projects.

ED ESMITETITLHARETIH REIRICOIENS
RO OIRD I — )L & BME T 2E T INOEBERZRILDIC
BOIEWEEZTWETEERMICIEIROT—YTIHERL T
WEd9,

o IR FRARFRAE[OI RS & HBEDAZT
o XA EE DI F

® BRI A R DHF

o INIEIE DELHITFR

e Central Olfactory Circuits and Function
e Neuronal Migration

e Axon Guidance

e Evolution of Brain Architecture

— BEFREOEL Z3ED <y AR & » 5> # - EHAZHRES  Figure - Ventral aspects of three mouse embryonic brains with different
DIRIK (KU V) ORI & R P B R T > TV 3, () EEM T3 8% genotypes. Olfactory bulb (arowheads) neurons and their axons are
[EBERIDB &8 3 & 5 AN E W TR THRER %55, (h-4) 834 labeled in blue. (left) in the normal brain, olfactory bulb axons grow

1 KPFBEFERBLEYYZNM T BROBE/NZ— L HAEL N B around the ventral brain part and make neural circuits. (middle, right)
BESED NS, in mutant brains for axon guidance molecules, the axons ectopically

grow and make aberrant connections.
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A HFZRZE Hiata Group
http://www.nig.ac.jp/labs/Brain/new/j/hirata_lab_j/toppu.html

FERETAZTEBPY  Division of Brain Function

Suzuki, 1.K., Kawasaki, T., Gojobori, T., and Hirata, T. (2012). The temporal se-
quence of the mammalian neocortical neurogenetic program drives medi-
olateral pattern in the chick pallium. Dev Cell 22, 863-870.

Hirata, T., Kumada, T., Kawasaki, T., Furukawa, T., Aiba, A., Conquet, F,, Saga,
Y., and Fukuda, A. (2012). Guidepost neurons for the lateral olfactory tract:
expression of metabotropic glutamate receptor 1 and linnervation by glu-
tamatergic olfactory bulb axons. Dev Neurobiol 72, 1559-1576.

Sato, Y., Watanabe, N., Fukushima, N., Mita, S., and Hirata, T. (2011). Actin-in-
dependent behavior and membrane deformation exhibited by the
four-transmembrane protein M6a. PLoS One 6, e26702.
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Epigenomic regulation of mammalian development

BN S RABBEN M U RIBEIC bz > TEX D
fatlee % RIBT 2 ICIE. DNADIERFINAEZEZ 5 £ R < T
EICBETFREAAHITLSIIEI X TV ANEETT,
IEVIRTAVRAEAFIEPTEFILERED I/ ON
FUEMICEDCHIE THD. OEDDMEOE DO F
MEMIDIIRIZI T EY / LA EMENE T BIE. T/ LA
VIV T EETFTIELU T BHAEORECKHADT
BT LAHIHOBREBZHRTL CWET . TET / AFEDF
BEIE. IPSHIREDIER, AR E DEEBDZRICEEE T,

Epigenetics refers to the biological mechanism regulating her-
itable changes in gene expression that occurs during cellular
differentiation without a change in the DNA sequence. Epi-
genetics is mediated by chemical modifications (such as meth-
ylation and acetylation) of chromatin and an entire set of the
epigenetic modifications possessed by a particular cell type is
called the epigenome. We study the mechanisms regulating
the mammalian epigenomes in development using the epigen-
etic phenomenon called genomic imprinting as a model. The
studies on the epigenomic regulation are important for gener-
ating iPS cells and for tackling many human diseases including
cancer.

—FILATIT 1 2 TDYA TV MEDEIBET TEL 3 707 F ASHDE L (1
ST ) (BFR) D BEEOEREET VIANEE HE S W AR OEETRERERE
ZFo—H AT NIRREBMIB THESN. ZOEHF BTV MPELZ.F
RS TDNA X FILEESR  EDOMAE AL NIZ BN DDH B,

Figure - The cycle of genomic imprinting. Differential modifications of chromatin es-
tablished in male and female gametes (imprints) (blue and red) are maintained and
propagated as allelic differences in the embryo. Imprinting causes mono-allelic gene
expression in somatic cells. By contrast, the imprints are erased in primordial germ
cells. Factors involved in imprinting are being clarified.

BTG EEMZRESFY  Division of Applied Genetics

INEVRNAICRONTOIONTF VDA EB IO T 1L

Inheritance and reprogramming of heterochromatin
with small RNA

ITEY T RT 1 v 7 BEBEMEMEIC O 2R ZHARDDIC,
EYPHAEBRIETIES ULWITEHRERD, NS DEY
TlE hZ YRRV Y OREPATHY AN F > OEPHEIvE
GCFDAV T YTV ITREDIEI T RXT 4V IVRIER
DA S 1T W B FAE (3 70 # B & Schizosaccharomyces
pombe Y 1Y) Arabidopsis thalianaZ AW TAT OV OV
F 2 HDHE] & RNATHC D WTRANRT WD ABY Tl RNAI DA FE
HHREDEEATEY b T > ZRY VEFICEZE R Ehoh > T,
FIDHMER CIE . DNABE IR X #8819 5 2 & TRNA
PLEANSYRRY UHEENHZHNT S N5 DK
BOXBEEN S BEEMDIEI X T 4 v I RAICH
172 RNADREIDFRIAES N EHE LA,

Plants and fission yeast provide excellent model organisms to
investigate how epigenetic information is propagated to
daughter cells, and possess a wealth of epigenetic phenome-
na including transposon regulation, heterochromatic silencing,
and gene imprinting. We are investigating heterochromatic si-
lencing and RNAI in the fission yeast Schizosaccharomyces
pombe and the plant Arabidopsis thaliana. In plants we have
found that RNAI is important in determining germ cell fate as
well as in transposon regulation, while in fission yeast, RNAi and
retrotransposons mediate silencing by controlling DNA replica-
tion and recombination. Parallels between these mechanisms
may account for the role of RNA in epigenetic inheritance in
higher organisms.

—AVOIXFIFOEBCBFEATAVAYFCBTAT S Lo
SeafkDNA () [EREMIL CREE L TV 2 B0 L EEIRE L BENEX b (R)
EET.INODE LI TN ZhOMIETOD241EH L 21IEXDSIRNADEEE# S,

— B.AHBRORNAIZEKICE I E5ATO7OYF UE1E,
1AFE#EHE A 1B1E D 1= . Rad52-YFP #* SE D dicer EEFMAICEEL TV 3,

Figure - A. Heterochromatin reprogramming in Arabidopsis pollen.

Chromosomal DNA (blue) is decondensed in vegetative companion cells, but con-
densed and associated with specific replacement histones (green) in sperm cells. These
changes are associated with the accumulation of 24nt and 21nt siRNA in each cell type.

Figure - B. Heterochromatin repair in RNAi mutants in fission yeast. Rad52-YFP foci ac-
cumulate in S phase of dicer mutant cells due to homologous recombination repair.

OB GEEMZEFY  Division of Applied Genetics
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(e Xiapd

ZEHR UNKZHIR)

SASAKI, Hiroyuki

Visiting Professor (Professor, Kyushu University)

Martienssenfff3iZE martienssen Group
http://www.cdb.riken.jp/Isb/jpn/index.html
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Visiting Professor (Howard Hughes Medical Institute, Cold Spring Harbor Laboratory)
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A new genetics to understand the crosstalk between DNA replication and recombination repair in vertebrate cells

HMAE TR I RBEBEZNFEZIET 5 2 & TEYH
RRICE T 2B FZAIE LICWER > TVWET,, 9 TIC,
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Kubota, T., Nishimura, K., Kanemaki, MT., and Donaldson, AD. (2013). The
Elgl Replication Factor C-like Complex Functions in PCNA Unloading during
DNA Replication. Molecular Cell, 50, 273-280.

Nishimura, K., Ishiai, M., Horikawa, K., Fukagawa, T., Takata, M., Takisawa, H.,
and Kanemaki, MT. (2012). Mcm8 and Mcm9 Form a Complex that Func-
tions in Homologous Recombination Repair Induced by DNA Interstrand
Crosslinks. Molecular Cell, 47, 511-522.

Watase, G., Takisawa, H., and Kanemaki, MT. (2012). Mcm10 Plays a Role in
Functioning of the Eukaryotic Replicative DNA Helicase, Cdc45-Mcm-GINS.
Current Biology, 22, 343-349.

We are aiming to generate a new genetics of vertebrate cells
by employing new technologies. By transplanting a plant-spe-
cific degradation pathway to other eukaryotic species, we
have already established an auxin-inducible degron (AID) sys-
tem, with which the expression of a protein of interest can be
timely controlled by addition of a plant hormone, auxin. We
would like to understand how chromosomes are stably main-
tained in vertebrate cells by using AID and other new genetic
technologies. In particular, we are currently studying the
crosstalk between DNA replication and recombination repair
during S phase.

e Understanding the relationship between DNA replication
and recombination during DNA interstrand crosslink repair

e Understanding the mechanism of DNA double-strand break
repair after DNA replication

e Understanding the relationship between replication fork and
recombination-dependent DNA repair

e Improvement of AID and other gene expression control sys-
tems

e Development of new gene engineering technologies for
making a new field of genetics

Figure - Schematic illustration of the AID system.

(A) Structure of a natural auxin, indole-3-acetic acid (IAA), and a
synthetic auxin, 1-naphthaleneacetic acid (NAA). (B) The auxin
degradation pathway in plants. AUX/IAA inhibitors bind to ARF
transcriptional activators at the gene promoters controlled by aux-
in. In the presence of auxin, AUX/IAAs are degraded resulting acti-
vation of the genes. (C) Auxin binds to TIR1 which in turn promotes
the interaction between TIR1 and the aid degron of the target pro-
tein. SCFTIR1 acts as an E3 ubiquitin ligase to recruit an E2 ligase re-
sulting poly-ubuquitylation of the aid degron. Finally, the target is
degraded by the proteasome.

D FHEBEITZTZE  Molecular Function Laboratory
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http://www.nig.ac.jp/labs/MolFunc/Molecular_Function_HP/Home.html
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Molecular basis of motor development and activity-dependent synapse formation

B ERFEB<ESY TIN. BPOBEFETTFPOTOL
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EBEIHAZOEEIZTZE  Motor Neural Circuit Laboratory
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D. Sc., Associate Professor

Zebrafish is an excellent vertebrate model to study motor de-
velopment. First, all stages of development occur externally
and rapidly. Second, forward genetics can be applied to
identify genes that are essential for proper behaviors. Third,
the embryos are transparent, which makes them amenable
for live imaging of morphology and neuronal activities. Finally,
electrophysiological activity of neurons can be recorded us-
ing patch-clamp methods. We employ two approaches to
study motor neural circuits regulating locomotion and behav-
ior. 1. Characterization of zebrafish mutants showing motor
deficits. 2. Molecular basis of activity-dependent formation of
glycinergic synapse, which plays an essential role in motor sys-
tem.

Figure - (A) A zebrafish embryo shows coiling movement
at 24 hours postfertilization (hpf). (B) By 48 hpf, the fre-
quency of muscle contraction reaches over 30 Hz and
the simple behavior changes into swimming. (C) Mauth-
ner cell is a huge, identifiable neuron in the hindbrain.
(D) Anti-GlyR labeling represents glycinergic synapses at
the surface of the Mauthner cell.

Hirata, H., Ogino, K., Yamada, K., Leacock, S. and Harvey, R. J. (2013). De-
fective escape behavior in DEAH-box RNA helicase mutants improved by
restoring glycine receptor expression. J. Neurosci. 33: 14638-14644.

Hirata, H*, Nanda, I.*, van Riesen, A*, McMichael, G.*, Hu, H.*, Hambrock, M., Papon, M.-A., Fischer,
U., Marouillat, S., Ding, C., Alirl, S., Bienek, M., Preisler-Adams, S., Grimme, A., Seelow, D., Webster, R,,
Haan, E., MacLennan, A., Stenzel, W, Yap, T. Y., Gardner, A., Nguyen, L. S., Shaw, M., Lebrun, N., Haas,
S. A, Kress, W., Haaf, T, Schellenberger, E., Chelly, J., Viot, G., Shaffer, L. G., Rosenfeld, J. A., Kramer, N.,
Falk, R., E-Khechen, D., Escobar, L. F, Hennekam, R., Wieacker, P, Hibner, C., Ropers, H.-H., Gecz, J.,
Schuelke, M., Laumonnier, F. and Kalscheuer, V. M. (2013). Mutations of ZC4H2 are associated with
arthrogryposis multiplex congenita and intellectual disability and through impairment of central and
peripheral synaptic plasticity. Am. J. Hum. Genet. 92: 681-695. (*Equal contribution)

Horstick, E. J., Linsley, J. W., Dowling, J. J., Hauser, M. A., McDonald, K. K.,
Ashley-Koch, A., Saint-Amant, L., Satish, A., Cui, W. W., Zhou, W., Sprague, S.
M., Stamm, D. S., Powell, C. M., Speer, M. C., Franzini-Armstrong, C., Hirata,
H.* and Kuwada, J. Y.* (2013). Stac3 is a component of the excitation-con-
traction coupling machinery and mutated in Native American myopathy.
Nat. Commun. 4: 1952. (*Corresponding authors)
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Evolutionary integration of two independent organisms by endosymbioses
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Miyagishima, S., Suzuki, K., Okazaki, K., and Kabeya, Y. (2012). Expression of
the nucleus-encoded chloroplast division genes and proteins regulated by
the algal cell cycle. Mol Biol Evol 29, 2957-2970.

Miyagishima, S., Nakanishi, H., and Kabeya, Y. (2011). Structure, regulation,
and evolution of the plastid division machinery. Int Rev Cell Mol Biol 291,
115-153.

Miyagishima, S. and Kabeya, Y. (2010). Chloroplast division: squeezing the
photosynthetic captive. Curr Opin Microbiol 13, 738-746.

Mitochondria and chloroplasts, energy-converting organelles
in eukaryotic cells, are relicts of ancient bacterial endosymbi-
onts. In addition to these particular organelles, there are many
other endosymbiotic events which have integrated new func-
tions into eukaryotic host cells. In order to maintain a perma-
nent endosymbiotic relationship, a host cell and an endosym-
biotic cell coordinate their proliferation. The major goal of our
study is to understand how organelle division is controlled by
host cells, how host cells proliferate depending on chemical
energy that are supplied by organelles, and how these sys-
tems have evolved.

e Analyses of regulatory mechanisms of chloroplast/mitochon-
drial proliferation by eukaryotic host cells

e Analyses of coordinating mechanism of eukaryotic cell cy-
cle and energy and oxidative stress which are produced by
photosynthesis/respiration of chloroplasts and mitochondria

e Understanding how these coordinating mechanisms have
evolved through the phagotrophic engulfment of preys, re-
tention of endosymbionts and subsequent establishment of
endosymbiotic organelles

Figure - Reminiscent of their cyanobacterial (A) an-
cestor, chloroplasts replicate by binary division (B, uni-
cellular alga; C, land plant cells). Chloroplast division
is performed by the division ring (D) which involves
cyanobacterial FtsZ and eukaryotic dynamin (E).

HAHMAEE(LIZZ  Symbiosis and Cell Evolution Laboratory
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http://www.nig.ac.jp/labs/SyCelEvo/Index_e.html
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Genetics of adaptive radiation
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REELFISTZE  Ecological Genetics Laboratory

Our research goal is to understand the molecular mechanisms
underlying the evolution of biodiversity. Although many genes
important for animal development and behavior have been
identified in model organisms, little is known about the molec-
ular mechanisms underlying naturally occurring phenotypic
variation important for adaptation and speciation in wild pop-
ulations. Furthermore, little is known about how newly evolved
alleles important for adaptation and speciation spread within
natural populations. To understand these ecological and ge-
netic mechanisms, we mainly use stickleback fishes as a mod-
el. Our research takes an integrative approach across diverse
disciplines.

® Genetic basis of key traits that trigger adaptive radiation

e Molecular mechanisms of hybrid abnormality

® Molecular mechanisms underlying variation in phenotypic
plasticity

® Genetic mechanisms of the evolution of sexually dimorphic
traits

Figure - Our research takes an integrative approach across diverse dis-
ciplines. The first step is to conduct a detailed ecological survey of nat-
ural variation among stickleback populations collected from diverse
environments. Next, we use genetic and genomic tools to study the
genetic architecture of ecologically important phenotypic traits and
also identify candidate genes responsible for adaptation and specia-
tion. Then, we use transgenic and knockout approaches to study the
detailed molecular and physiological functions of these candidate
genes in vivo. Furthermore, we plan to use semi-natural ponds to get
insight into how different alleles behave within natural populations.

Center for Frontier Research
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Yoshida, K., Makino, T., Yamaguchi, K., Shigenobu, S., Hasebe, M., Kawata,
M., Kume, M., Mori, S., L. Peichel, C. L., Toyoda, A., Fujiyama, A., and Kitano,
J. (2014). Sex chromosome turnover contributes to genomic divergence be-
tween incipient stickleback species. PLOS Genetics, 10(3): €1004223.

jlf&% ﬁﬁjgpbﬁ Kitano Group
http://www.nig.ac.jp/labs/EcoGene/

Ishikawa, A., Takeuchi, N., Kusakabe, M., Kume, M., Mori, S., Takahashi, H.,
and Kitano, J. (2013). Speciation in ninespine sticklebacks: reproductive iso-
lation and phenotypic divergence among cryptic species of Japanese
ninespine stickleback. Journal of Evolutionary Biology 26: 1417-1430.

Yoshida, K., and Kitano, J. (2012). The contribution of female meiotic drive
to the evolution of neo-sex chromosomes. Evolution 66: 3198-3208.
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The mechanisms of centrosome duplication and dynamics

L HRE SN/ E TH D RMRIEBUNE R Y T —
TR T/ AREMEMRE SO SR EBERZHEHT 5
Z & TR AL BEER. AEEZ 8O RABREE L BE
KBS L TWET . INSDIRREF 2 LT il RRIC
FORIE—ERLITECERT 2DENH D EF I ZDX N
ZZALICEEU TERBRBIEINEZ L EPFORRKDHAD
—DESINTVWERI HMRETIE e MEEME. YT AR
BEMPE U . ZEAFEZRET 5 & THROMEEE, EH
BREODEARIEZHAT S ZBIELET,

The centrosome is a conserved organelle that serves as the
microtubule organizing center and regulates many biological
processes. However, the mechanisms governing centrosome
duplication and the underlying structural principles remained
poorly understood and represent a long-lasting important
question in biology.

We mainly focus on understanding the mechanisms of centro-
some biogenesis and dynamics by using the combination of
innovative and multi-disciplinary approaches. We are investi-
gating the following specific aims by using human cells,
mouse and C. elegans as model systems.

e |dentification of new players for centrosome biogenesis

e Analysis of centrosomal interactome

® /n vitro reconstitution and modeling of centrosome assembly

e Centrosome dynamics and function in the context of devel-
opment

o HTRFOAEBREAT ORE

o FIVAER DT HAE DA

* In vitro BRI L 2 RIOVMBRERDBEFNET Y > T
o HAEBRICK T 2P OEEER U Z DAEBREZR D

— (A) MBI A IC k17 U 7R/ )M DHEEE, (B) SAS-6  Figure - (A) Cell cycle-dependent centriole formation.
ZEHIH— bRA —BEOHROES EFE L. 9EX (B) SAS-6 homodimers dictate the universal 9-fold
M ERET 5, (C)SAS-BIE IV MAERUCHE TH B, symmetry of centrioles. (C) HsSAS-6, human SAS-6, is
b MEEMIZIC SV TRNAIEIC L V) SAS-6 2 FIBMEI T required for centriole formation in human cells. Cen-
3 &l MEERATEE & h % o Centrin: HilvIME~ —H —,  trin: centriole marker.

IDMAEY)ZIZEZE  Centrosome Biology Laboratory

Kitagawa, D., Vakonaksis, I., Olieric, N., Hilbert, M., Keller, D., Olieric, V., Bort-
feld, M., Erat, M.C., Flickiger, |., Gonczy, P. and Steinmetz, M.O. (2011).
Structural basis of the 9-fold symmetry of centrioles. Cell 144, 364-375.

:HZJ | | ﬁﬂ%ﬁ Kitagawa Group

http://www.nig.ac.jp/labs/CentrBio/Centrosome_Laboratory web_Site/Welcome.htm

Kitagawa, D., Fluckiger, I., Polanowska, J., Keller, D., Reboul, J. and Gdnczy,
P. (2011). PP2A phosphatase acts upon SAS-5 to ensure centriole formation
in C. elegans embryos. Dev Cell 20, 550-562.

Kitagawa, D., Kohlmaier, G., Keller, D., Strnad, P., Balestra, F.R., Flickiger, I.,
and Gonczy, P. (2011). Spindle positioning in human cells relies on proper
centriole formation and on the microcephaly proteins CPAP and STIL. J. Cell
Sci. 124, 3884-93.
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Molecular basis of plant cell morphogenesis

LML O FKA ITEL DAL EYI R RE & T &R
TEZEILL> TRHRUEIToNE T BYMEIFE VW MgEE
ICBLNTED. COMPREDLE/\Y—>aZkstEs
EICE DA BHRZED H U TWET FAIcEDIFRRE T,
e B ILEUR E DJINY — It > T TR EE & LA
ITHAREEEICER U BYHENZEENG/Y —> ZE]D
HIEHEAZARL TWEITJRBICHAR L CARIBEE ML
FER MR/ — Y OBBEEFER AV EICHREE
1 & Rho GTPase DEIE ZFHNTWE T,

o REBWUNE -7 7 F VM O IR T DIFRER & MBS RAT
o HRIBIR & HIRIIE R X > DHBER DR
e Rho GTPase (T & 2 BFMRZER /(Y — > DIEEERE DO

x

o MfIBE /XY —VERODETY VT

— A)REBEE DIk & ZRiMAEREE /N4 — > B) REBEE A LA LR,
ZR#BLEE (FR) DILE N BH 5N B.C) ZRMIBEDILE £ FET BM
/I\&.D)Rho GTPase 7 i&EMAL (£R) L. ZRifif2EE () DikE #EE L T
W3 .E)ffifaBE/ 2 — > DEHEEE.Rho GTPase () N #lf2IE K X 1 > &
FoBk U tVE () CHBEER L T3,

MRz E S EfRE

Cell Dynamics and Organization Laboratory
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A specifically patterned cell wall is a determinant of plant cell
shape. However, the precise mechanism underlying the cell
wall patterning is still elusive. The main purpose of our study is
to reveal how plant cells establish proper cell wall patterns.
We focus on xylem vessel cells that deposit secondary cell
walls in various patterns such as spiral, reticulate, and pitted
patterns. By using our xylogenic cell culture system and pat-
tern reconstruction assay, we have revealed that cortical cy-
toskeletons and Rho GTPases play a central role in the sec-
ondary cell wall patterning.

® Regulation of cortical microtubules and cortical actin micro-
filaments

e Spatial interaction between cortical cytoskeleton and plas-
ma membrane domains.

® Spontaneous pattern formation by Rho GTPases

e Modeling of cell wall pattern establishment.

Figure - (A) Xylem vessels develop various secondary cell wall pat-
terns. (B) Xylogenic Arabidopsis cultured cells. Red signals indicate
secondary cell walls. (C) Cortical microtubules in the differentiating
xylem cell. (D) Secondary cell walls (yellow) and plasma mem-
brane domains (green). (E) Reconstruction assay for secondary cell
wall patterns. Magenta: plasma membrane domains. Green: mi-
crotubules.

Oda, Y., and Fukuda, H. (2013). Rho of plant GTPase signaling regulates the
behavior of Arabidopsis kinesin-13A to establish secondary cell wall pat-
terns. Plant Cell 25, 4439-4450.

Oda, Y., and Fukuda, H. (2012). Initiation of cell wall pattern by a Rho- and
microtubule-driven symmetry breaking. Science 337, 1333-1336.

Oda, Y., lida, Y., Kondo, Y., and Fukuda, H. (2010). Wood cell-wall structure
requires local 2D-microtubule disassembly by a novel plasma mem-
brane-anchored protein. Curr Biol 20, 1197-1202.
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Cellular Mechanochemistry Regulating Eukaryotic Chromosome Dynamics

RN A A ZHILIR D E AL TS T 2EEN I Mgz
PMEENH ETEIEETREHTOLRICE > THE
RAR T HEDOHRECIEL L— -y b PHZ
2774 N=52BWYA7AOXYZE 2L —Ya vy Eife
BREEDENEA A=Y VT FEEZBVT B FEREHE
D FZZ B S HIEACHEENE O K S BB EFE=
BATWENEZRANTWET ZENSDAANZIAEDTR
T AN —DOEREEENICIHASNCT S EZBL T,
HREARE S NI Y 7 FIILICBYICINE T D izhic &
DESICBEINTVWEIIEER L SBRIICIEF DR
HES THBEOES#ERSICHET 22850 THE
LTW&Ed,

— (A)ETNEMELTEILHAVTWVWB T IVDIYAHIINAZD
5R(B) » 5% & h 2 MR EhE R £ BV THSEFR XML % in vito B
R LU IEMET CEENPRETEI LN TE 3, (C)DEHEIL. HHRE
A TR L 7= D P EHIER (BEBR) IC2KDWNHF X T 714 /18—
EAVTHORIBEEZ TV &2 3. E#kIE 7 DEXE,

Takagi, J., ltabashi, T., Suzuki, K., Kapoor, T. M., Shimamoto, Y., and Ishiwata,
S. (2013). Using micromanipulation to analyze control of vertebrate meiotic
spindle size. Cell Rep. 5, 44-50.

Shimamoto, Y., and Kapoor, T. M. (2012). Microneedle-based analysis of the
micromechanics of the metaphase spindle assembled in Xenopus laevis
egg extracts. Nat Protoc. 7, 959-969.

Shimamoto, Y., Maeda, Y. T, Ishiwata, S., Libchaber, A. J., and Kapoor, T. M.
(2011). Insights into the micromechanical properties of the metaphase spin-
dle. Cell 145, 1062-1074.

The cell’s ability to sense and respond to mechanical forces is
crucial to many biological processes, including cell division
and differentiation. Our laboratory uses novel biophysical
methods which combine controlled micromanipulation tech-
niques (e.g., laser tweezers, glass microfibers) and high-resolu-
tion fluorescence microscopy (e.g., confocal and TIRF imag-
ing) to characterize physicochemical nature of the mitotic
spindle and the cell nucleus. Thorough quantitative analyses
of their micromechanics and molecular biochemistry, we aim
to understand the principles of how cells are structured to re-
spond to defined mechanical cues and ultimately to control
cellular behavior.

Figure - A) Xenopus laevis, our primary model organism. Eggs from
female frogs (B) are used to prepare cytoplasmic extracts, in which
the spindle apparatus and the cell nucleus can be in vitro assem-
bled and micromanipulated. Image in (C) shows a metaphase
spindle assembled in extracts and visualized by fluorescently la-
beled tubulin. A pair of glass microfibers are used to apply me-
chanical force. Inset illustrates the geometry of the set-up

TEAN/ I\ AAOYV—ARZE  Quantitative Mechanobiology Laboratory

%Kﬁﬂ%ﬁ Shimamoto Group
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Integrative genetics of mouse complex traits

LR ETIE. YT AR RFPCEAZREORIFEICER
Ul IBBEE E B FREN T A2 AW WEERE D
MARRZBREL TCHEEBERP IR —RHEBEDEXR
AR EHEHT 2EECANZXLDHEENIBEEEDHS L
TWEI T EMETEREZEEL L TCHEYTXHKSR
mEEOHT / ASBBERPERBHBEROINE S EiEx 1T
SEEHICVHEEREOYY IVvIRKRE YD RMET /
LAZDHDINA A YUY —XADFRFEZED TWE T AR
FERBEISLITO®ED T,

s BELFRRFEHHORCHKT IR
o VAFIEEFE L E LB FRIRGIE S X7 LDEL

R

o Y IRYT / LAERIEREKRBUBERONE L F—FR—2
FEEE

e VIRV I RIEEFAU ICETERBERN I DEE X
paty QN

e VI RAVY 2w R MU TERE - O EEHE
SN

— ERAYI XARBESHEEANDBAEETO Y X XERY Y ADFS,
EAYXZAEREY T ZEFRFRH(MSM/Ms, JF1/Ms) & EERE~ 7 2 R #MH
(S BEE A RPESHEENBO S 38T/ LFEHOMER. KBE~ Y
ZDKILIZIF1/MsDBEN RSB > TH Y EHOEBRBARKEDOT / L
IR/ MsRIEE EBENTORA T T Oy IPBETEZ b 570
B THRR L 6FLEHFICH.IF1/Ms(F) MSM/Ms (i) £ SER & RT 7

Oy IPRBIENICRE SN E—2THHLTVWB . ZhHENTOLAT

70y VICEENPEETFORBHIEERO SR Y A U A RGER O 4
ERBMSHEECFE L TWBIEEI S50 3,

In order to understand genetic basis underlying complex traits,
such as morphology and energy metabolism, we are con-
ducting genetic analyses based upon both of “Forward Ge-
netics” using existing mouse mutants and“Reverse Genetics”
using genetically engineered mice. In parallel, we are also
compiling information of the genome diversity of inbred
mouse strains, and developing new inter-subspecific consom-
ic strains, in which every chromosome of a classical inbred
strain C57BL/6J is replaced by the counterpart of a wild
mouse-derived MSM/Ms strain. These bioresources are freely
available for research community.

Current ongoing research projects are as follows:

® Chromosomal dynamics for gene regulation

e Evolution of c¢is -regulation systems of developmental genes

e Data banking of genome diversity and phenotypes of
mouse strains

e Genetic mechanism of reproductive isolation in mice

® Genetic dissection of complex traits by use of mouse con-
somic strains

Figure - Contribution of Japanese mouse subspecies (Mus musculus
molossinus) to phenotypic diversity in the classical laboratory strains.
Marked phenotypic variation is well known between the classical lab-
oratory mice and M. m. molossinus-derived inbred strains, MSM/Ms
and JF1/Ms. Our comparative genomics study revealed that ancestry
of JF1/Ms contributed to origin of the classical inbred strains, and its
genomic regions are integrated into most of the classical laboratory
strains at different genomic positions. Variation of the haplotype
blocks derived from JF1/Ms likely gave rise to phenotypic diversity
among the classical laboratory strains.

IHELENELIINZE  Mammalian Genetics Laboratory

99 ES), Research Activities

WA ZLZE shiroishi Group

http://www.nig.ac.jp/labs/MamMalg/home-j.html
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Tsukiji, N., Amano, T., and Shiroishi, T. (2014). A novel regulatory element
for Shh expression in the lung and gut of mouse embryos. Mech Dev. 131,
127-36.

Kono, H., Tamura, M., Osada, N., Suzuki, H., Abe, K., Moriwaki, K., Ohta, K.,
and Shiroishi, T. (2014). Prdm9 Polymorphism Unveils Mouse Evolutionary
Tracks. DNA Res. 21, 1-12.

Takada, T., Ebata, T., Noguchi, H., Keane, T.M., Adams, D.J., Narita, T.,
Shin-1, T., Fujisawa, H., Toyoda, A., Abe, K., Obata, Y., Sakaki, Y., Moriwaki,
K., Fujiyama, A., Kohara, Y., and Shiroishi, T. (2013). The ancestor of extant
Japanese fancy mice contributed to the mosaic genomes of classical in-
bred strains. Genome Res. 23, 1329-1338.
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Developmental genetic studies using gene engineering technology in mice

FKEBETIEWS WS RERTFHIRER - 2RI IERE R
T THRBELU MEERELEIT . DL S BECF DA
BORBFAEHEE A BT DO~ U 2% B W@
LARIWDEMIZEZTI HIARE TR REETFNF A=A
WCEZLDBRT/ VI T IR IR ERY VINOE /v
DA VYRIAPRNTIVAI T ZY I XTI A%ES51ER UE
ELANIITEITT 52 &l & D EERRNICR T 2ERKDEE
FHEEDBBAZHIEL CWE T &7 U Z/—Z2 AW
BILEFREFMEEAL MR ZHEEL TOWETERMHAR
SR,

o EIEMRIEDEDMLICBE &0 FHE
o IEFEMIEY X T LA DS & I
o AFEHARE D RNA il
BHEBNY) D D ENIERE LIS D AT
DRGSR DFEE

We are interested in the mechanism of germ cell develop-
ment, especially the function of RNA binding proteins, Nanos2
and Nanos3. We aim to elucidate the target RNAs to under-
stand the events associated with Nanos-mediated RNA regu-
lation. We are also interested in the molecular mechanism of
heart formation and somite segmentation. Mesp2 initiates so-
mite segmentation via repressing the upstream factor Tbx6.
We are focusing on the repression mechanism. Recently we
have introduced CAS9-mediated genome editing method to
facilitate mutant mouse production. Our research themes in-
clude:

e Sexual differentiation of germ cells

e Establishment of spermatogonial stem cells
® RNA-mediated germ cell regulation

® Somite segmentation

e Heart morphogenesis

— A-B. fREIC$ 17 B Notch & 7 F IV D&M % GFP LR — & —T Figure - (A-B) Notch signaling is activated only in the caudal
AIHRAE L 7=oNotch 3 7 FILIZRES DL HER T D & 5EMAL.C. BaE#R  part of each somite. (C) Nanos2 proteins (green) are localized

DHEETEMIL(FR) ICH D Nanos2 & > /X 7 E(#@) D B 1E.D.
Nanos2 % #5555 (]}) 5 & ME L -6 F#ig i R b h 5H4ERE (<

T2 2) PHEINT 3. £% 6 BDRMEE,

in the P-bodies in cytoplasm of embryonic male germ cells
(red). (D) A section of adult seminiferous tubule, in which
Nanos2 (green) expression is maintained in the spermatogonial
stem cell (magenta). Only stem cells remain, while sperm differ-
entiation is suppressed.

FRETZHNZE  Mammalian Development Laboratory

Wu, Q., Kanata, K., Saba, R., Deng, CX., Hamada, H., and Saga, Y. (2013).
Nodal/activin signaling promotes male germ cell fate and suppresses fe-
male programming in somatic cells. Development 140:291-300.

Fe) =
HEWR=E Saga Group
http://www.nig.ac.jp/labs/MambDev/home-j.html

Okubo, Y., Sugawara, T., Abe-Koduka, N., Kanno, J., Kimura, A., and Saga, Y.
(2012). Lfng regulates the synchronized oscillation of the mouse segmenta-
tion clock via trans-repression of Notch signalling. Nat Commun. 3:1141

Hasegawa, K., and Saga, Y. (2012). Retinoic acid signaling in Sertoli cells
regulates organization of the blood-testis barrier through cyclical changes
in gene expression. Development 139:4347-4355
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Behavioral genetics using wild-derived mouse strains

MEDEGFTIHMEAAEZEZ DTS T ETNEEDRIBAE
BIRT =N ER> TWETHCEIEITEDSHRIEEEHH
TANZALZBESHNCTDeHIC BRSO SHESN
EBEREY I AZHEDLE WTITENETRE DM R & D
TWEITBHETYTRAES IS NI RTIE BFE
ICRFRRITENICINA T RRBEOEERRFEZ RLET,
CDESBITEDLRIEICE DL BT ZRE L. T DiEE
TRFLAILGRBBL NI EITIEHEL XL THES MU

T ZEZBELTWED,

o BRI U X R/ DITEN /Y — V fRiT
o BHSEBNE DB LERIT

Understanding the genetic basis for individual differences in
complex traits is one of the most important issues in current
genetics. In order to clarify the mechanisms related to behav-
ioral diversity, we are using a series of wild-derived mouse
strains as well as standard laboratory strains. Wild-derived
strains originate from mice that naturally inhabit a particular
area, and they exhibit a prominent degree of wildness and
phenotypic diversity among the strains. We are identifying
genes related to behavioral differences between the strains,
and are aiming to understand the role of these genes in the
molecular, cellular, and neural mechanisms that underlie this
behavioral diversity.

e Comparative studies of behavioral patterns among
wild-derived strains

Genetic Strains Research Center
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® Genetic studies of home-cage activity

e Genetic studies of anxiety-like behavior

e Genetic studies of social/aggressive behavior

e Neurobiological analysis of escalated aggression

o NRARITE DB LR
o HR1TE) WEITE DO BRI
o SBRIZIEITENICEI D HHEX = X L DT

— SESELTEHTRAMETD & HEBR YT IRMPOREERA~YY Figure - In a variety of behavioral studies using wild-derived and

2RI RN TR E R T EDP ALY ET . NS DTEINDFR laboratory strains, we observed notable strain differences of be-

FEICEDIEGHA DX LDBBEED TVET, havioral patterns. We aim to understand the genetic basis of be-
havioral differences between strains.

N AFAFEMIRZE  Mouse Genomics Resource Laboratory (MGRL)

== .
INHBIFZEZE koide Group
http://www.nig.ac.jp/labs/MGRL/index.html

Goto, T, Tanave, A., Moriwaki, K., Shiroishi, T., and Koide, T. (2013). Selection
for reluctance to avoid humans during the domestication of mice. Genes,
Brain, and Behavior 12, 760-70.

Takahashi, A., Nagayasu, K., Nishitani, N., Kaneko, S., and Koide, T. (2014).
Control of intermale aggression by medial prefrontal cortex activation in
the mouse. PLoS ONE in press.

Umemori, J., Mori, A., Ichiyanagi, K., Uno, T., and Koide, T. (2013). Identifica-
tion of both copy number variation-type and constant-type core elements
in a large segmental duplication region of the mouse genome. BMC Ge-
nomics. 14, 455.
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Genetic modification and analyses of regulatory factors in zebrafish germ cells

YIS 740y yald BN EBRTREBETCEHCETTFAERA  Zebrafish have become a laboratory favorite because their

BICBWET ZENTED S BN-EBRETYE L TRE embryos are transparent: geneticists can easily observe gene
LTETWEF A 1. - DD TERS . BEs effects in the developing fish. We have developed techniques

to culture male germ line stem cells, spermatogonial stem
cells, and focus on developing reliable protocols for produc-
ing transgenic lines by the culture system. In addition, male
germ cell culture systems are useful also in analyzing the sper-
matogenesis. We have already isolated several ENU-induced
zebrafish mutants that have a defect in spermatogenesis. We
are working on the molecular mechanisms to regulate sper-
matogenesis of vertebrates, through analyses of genes re-
sponsible for these mutants both in vivo and in vitro.

HiRDEEREMHIL L MREEREBVWCHICRBLGFR
ZHEEREINOMEL ZED TWET, F o MEAETEME DG
BRIEIBETFEAHIEHEFOBITICHEENTWRIBRICHE
FRICEEZ S DENUFBELEFRZT W DO EEELTE D,
FN S OREEEET % In vivo & in vitro Z A S o TRRAT
U BHEBY ICE BN FRAHIEEFOMEZED TN
ESCIS

e Establishment of protocols for producing transgenic lines by

the spermatogonial stem cell culture

® Analyses of genes to regulate spermatogenesis with sper-
matogenic mutants

o BREFMREERIC & 2 BEFUERFEDRIM DML
o BT HEBREEMRIC L BT HBHIEE T DT

— €75 71y EEBMIEOEEA, B. vas:efgp fEEMAEZNIE  Figure - Successful propagation and maintenance of zebrafish

#3HE.C. £E4HE T1EE DMK ER. KEISHEREMIZE R T.D. ¥ spermatogonial stem cells in culture. A, B. Culture of vas:.egfp sper-

#F10H B T2 E DM E%R. KB IEBEMEIERIC DL N 57/ & 2 matogonia for 3 days. C. Spermatogonia (arrows) just after a first

% %&IRTLE, F. #%&30H B A RMIVIFEN L GFP A RE L T3, replating on day 4. D. Spermatogonia (arrows) just after a second
replating on day 10. Arrowheads indicate chain-like structures of
spermatogonia. E, F. A clump of vas::egfp spermatogonia after cul-
turing for one month that express GFP.

JN\EVERSBREFIASIZE  Model Fish Genomics Resource Lab

Shinya, M., Kobayashi, K., Masuda, A., Tokumoto, M., Ozaki, Y., Saito, K.,
Kawasaki, T., Sado, Y., and Sakai, N. (2013). Properties of gene knockdown
system by vector-based siRNA in zebrafish. Dev. Growth Differ. 55, 755-
765.

;@#ﬁﬂ%g Sakai Group

http://www.nig.ac.jp/labs/FishDev/index.html

Kawasaki, T., Saito, K., Sakai, C., Shinya, M., and Sakai, N. (2012). Produc-
tion of zebrafish offspring from cultured spermatogonial stem cells.
Genes Cells 17, 316-325.

Saito, K., Siegfried, K.R., Nusslein-Volhard, C., and Sakai, N. (2011). Isolation
and cytogenetic characterization of zebrafish meiotic prophase | mu-
tants. Dev. Dyn. 240, 1779-1792.
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ZFHEBELTWET  CORT EENBHODTHAHTZX

4B ROLTBRREREA N Z X LD

Studies on genetic diversity of Oryza genomes/species and mechanisms in reproductive isolation

We are carrying out two major research subjects. One is anal-
ysis of genetic diversity of Oryza species in genome structure
and phenotype by sequencing and phenotyping of a large
number of strains. Genetic association studies are going to
done to identify responsible genes for genome and pheno-
type differentiation. The other is analysis of genetic factors
playing roles in the reproductive isolation mechanism. This is

Genetic Strains Research Center

RIEDMT 5 —

performed by combining with the analysis of genetic pro-
grams underlying the processes from gametogenesis to em-
bryogenesis in rice. We are also responsible for managing,
preservation, propagation, and distribution of rice genetic re-
sources of wild rice species collected in the NIG under the
NBRP.

LD AEREBEICE T 2EENT 0T S L DA
ICEMDBEATWET A RELEREEXE L TRRER
SRR DR, BPAE A R DIFIEREAT 72 & DI, BAFE. DD 1T -
TWETY,

o BAA RELMSRIE LLRY / L E(LRRIT
o LIERFREEICBI D S BIEAFORE
o 1 RAETEREBEDETNT AT 5 LDIRHA

e Analysis of genetic diversity of wild species of rice for com-
parative genomics and speciation studies

e Analysis of genetic factors working in the reproductive isola-
tion mechanism for speciation

® Dissection of genetic programs underlying in reproductive
development

— 1 XL OBEIRH, HIRAVEE R, (a) 446D O. rufipogon R % &£ 1083 M 0. Figure - Genetic and geographic origins of rice domestication. a, Phylogenetic
sativa BIEDS5DFIELRIKESEIC S 1T 2 BETEH, S EH L - L R (b) tree of 446 O. rufipogon accessions and 1,083 O. sativa varieties calculated

LB % BB T 5620 RER OB LS. REBOE 1t BENIEE 551 (aics oM SNPsin the 55 major domestication sweeps. b, Geographic locations of 62
Héét;ﬂ:b) o o ) O. rufipogon accessions, whose phylogenetic positions during domestication

are indicated. Color index represents the average of the genetic distance of O.
rufipogon accessions to all cultivated rice accessions.

TBYIEIGITZTZE  Plant Genetics Laboratory

Kubo, T., Fujita, M., Takahashi, H., Nakazono, M., Tsutsumi, M., and Kurata, N.
(2013). Transcriptome analysis of developing ovules in rice isolated by laser
microdissection. Plant Cell Physiol. 54, 750-765.

% EEl ﬁﬂ: gpl.. E Kurata Group

http://www.nig.ac.jp/labs/PlantGen/japanese/home-j.html

Sekine, D., Ohnishi, T., Furuumi, H., Ono, A., Yamada, T., Kurata, N., and
Kinoshita, T. (2013). Dissection of two major components of post-zygotic hy-
bridization barrier in rice endosperm. Plant J. 76, 792-799.

Huang, X., Kurata, N., Wei, X., Wang, ZX., Wang, A., Zhao, Q., Zhao, Y., Liu, K.,
Lu, H,, Li, W,, Guo, Y., Ly, Y., Zhou, C., Fan, D., Weng, Q., Zhu, C., Huang, T.,
Zhang, L., Wang, Y., Feng, L., Furuumi, H., Kubo, T., Miyabayashi, T., Yuan, X.,
Xu, Q., Dong, G., Zhan, Q., Li, C., Fujiyama, A., Toyoda, A, Lu, T, Feng, Q.,
Qian, Q., Li, and J., Han B. (2012). A map of rice genome variation reveals
e the origin of cultivated rice. Nature 490, 497-501.
BHDD i mE
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Genetic dissection of the cell division mechanism using single-cellular model organisms

KIGECEA L MEBEOREAA NI LEMREAT S LT
BHTHENRETILEY T, CNFE TICRIZMRE & B
ez BE ICED W\ REERY 7T XS R DNADE) < EHHE A
HRROFEHIARE DTHAZEDHREED TVWE T ERER
H U IHHIRRAEYZRT EAERAVWT HMIBATREC2BRE
BRUTWET BT VI/IVEICLDDNAYY VOB
DAA=IVTICED MIRBHEDBETHUVWEREHER
ULCEFUBIC.COES>BMBERERICELcY v/RZ
NANDHBERIIERIEE S MERAPOET LA E L TE
LTWET,

s KIFH &L MERICE F 2 R EERO DS

o FIZEY) DR EAEEEFMETF DnaA DHEEE & IR D)
R

KIBEICEIT B/ b T Y ERE RO HEEE

Yy RZANADKBEROREHE - ZIREER F DT

Vv RN ADHBER O ERTERL O HEHE, SIS EHE

Bacteria and yeasts are suitable model organisms to under-
stand the fundamental mechanisms on cell proliferation. Our
laboratory studies the mechanisms behind chromosome or
plasmid DNA dynamics in the cell or the mechanism underlies
cell shape formation. Genetic methods as well as cell-biologi-
cal methods were used to observe those intracellular events.
We have made several novel observations in cell proliferation
mechanism by using fluorescent-based protein or DNA imag-
ing. Especially S. japonicus yeast suits for those cell biological
analyses, and studies of hyphal growth and cell cycle add
special value on this organism.

® Chromosome separation mechanism in £. coli and B. subtilis
cells.

e Dynamics and function of DnaA, a replication initiation fac-
tor, in E. coli cells.

e Synthetic pathway of pantothenic acid in E. coli cells.

e Genetic analysis on S. japonicus chromosomal and nuclear
envelope segregation.

e Hyphal growth mechanism and photoresponse mechanism
in S. japonicus yeast.

KIGE/NAAYUY —Z  http://www.shigen.nig.ac.jp/ecoli/strain/top/top.jsp

ERE/NAA YUY —X  http://www.shigen.nig.ac.jp/bsub/

— Vv RZHZXHHEER X b2 EIMER >IN E Figure - Image of S. japonicus cels. Histone and a nu-
ICZNZFNREBEKZLNVEEMEE TS & T4t cleolar protein were fused to different fluorescent pro-

(vt 2) EBIMEER) DB % # £ MR CHESCEZR teinsin a cell. This made it possible to observe dynam-
TBZENTREE o 10 ics of chromosomes (magenta) and nucleoli (green) in

living cells simultaneously.

[FEREYEGIFZIZE Microbial Genetics Laboratory

— =
ZARKIFEZE Nk Group
http://www.nig.ac.jp/labs/MicroGen/

Nozaki, S., Webb, M.E., and Niki, H. (2012). An activator for pyruvoyl-depen-
dent l-aspartate alpha-decarboxylase is conserved in a small group of the
gamma-proteobacteria including Escherichia coli. Microbiologyopen 1,
298-310.

Aoki, K., Shiwa, Y., Takada, H., Yoshikawa, H., and Niki, H. (2013). Regulation
of nuclear envelope dynamics via APC/C is necessary for the progression of
semi-open mitosis in Schizosaccharomyces japonicus. Genes Cells 18, 733-
752.

Okamoto, S., Furuya, K., Nozaki, S., Aoki, K., and Niki, H. (2013). Synchronous
activation of cell division by light or temperature stimuli in the dimorphic
yeast Schizosaccharomyces japonicus. Eukaryot Cell 12, 1235-1243.
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Comprehensive analyses of genome function in Drosophila

auIVgUONIOEGCFIEELF I AGTEEHTESN.Z  Although the entire human genome sequence has been de-
D70% Il N BEFEBETT. NS DBEETFAEYT &4  termined, real functions of human genes are far from being
KICEDESBEENBENDION. BHEWNNE D LS ICHE completely understood. Drosophila has a total of 15,000 genes
U CAERDIEEEIE > T N2 DN, b MEET DML 4] 2 which is about half of the genes found in humans but a large

_ - . amount of these genes (approx. 70%) were discovered to
- - £ N = 20 e o io=]
feDIZ BN\ TEE > fe AR BERFHIMATHLE XTI have similar functions and shows significant homology to hu-

F9, mans. We are planning to investigate the function of fly genes
WBRYaDIYa3IVNIORELFICDOVWTDOEREZ  comprehensively as a suitable model for studying the func-
ER U B FOMEEZMENICEITT 25322 /ED UL, tional genomics of multicellular organisms.

3= ERNAIT9, RNAI & (2. — A RNA D WIFIN ¢H2%]  The RNAI is one of the post-transcriptional gene silencing phe-
RN ICOBGEFOMEEAEET 2SR T ., ¥ —~ v g% homena in which douple-gtr.anded RNA produceq wit‘hin host
BET O E RS REEI O TN 5, o e e with GALLUAS gone
/AT ff%@zt - ﬁj\ UTTRERRATEED & j"\GA_LA'_ expression system, we can utilize the RNAI for knocking down
UASEIRFHIRTEZ A L T JE > /e el c — & gene expression in a target cell or tissue at a specific develop-
HRNAZ N TRIES B RIFENICERF DA mental stage. We are trying to construct inverted repeat
FEELET.CDLDICL THBELIZRNA ZEMAE/NV 7L transgenes and to establish transgenic fly lines covering al-

BIEL ~NJL T 0BG TFEEEEDIER D EEFRED R Y K 7—  most genes in Drosophila. This RNAI mutant fly library is now
OEBSMNCT ZEHODEREY—ILTHH %< DERH providing us a fundamental tool for understanding gene func-
TAED SN TNET, tions and genetic networks working in the fly individuals.

— FHARNAIEFAB U NIERENL I DIER. Y / s Figure - Schematic representation of the inducible RNAi
HSHEE SN 2150000 EEFICDVTUAS-#FERER mutantlibrary.
FIDNRY 2 —EBEL . ZThZThEBALINIDN V%D B,

HEHHYIELITNZE  Invertebrate Genetics Laboratory

oT 7= Kondo, S. and Ueda, R. (2013). Highly improved gene targeting by germ-
J: E ﬁﬂ: an g Ueda Group line-specific Cas9 expression in Drosophila. Genetics 195, 715-721.

http://www.nig.ac.jp/section/ueda/ueda-j.html

De Graeve, F.M., Van de Bor, V., Ghiglione, C., Cerezo, D., Jouandin, P.,
Ueda, R., Shashidhara, L.S., and Noselli, S. (2012). Drosophila apc regulates
delamination of invasive epithelial clusters. Dev Biol 368, 76 — 85.

Kondo, S., and Perrimon, N. (2011). A genome-wide RNAi screen identifies
core components of the G2-M DNA damage checkpoint. Sci Signal 4, rs1.

FH B oz mg G B wm =2 M BE pm 8@
UEDA, Ryu KONDO, Shu HAYASHI, Takashi
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Sophisticated utilization of biological resource information

AVET—FXY IDESEAFTEET—FYEFFERTID. NG
5T UHAHBOEMICIEDRND T ABHDH D15
OHBICIETRDIRETY,, R OBE (=AY Oy —))
ERERBRRPHELFZEDOERBENERBDCOZTDER
TREUTETHETERWERZ KL B L R TE
BELTEMCHBELELSEWSEZ AT,

LRE CIHECERBROBEICZOAEESHL. EY
BICE > TNRINRTICEEH SN TWSBERZHEHNDEL
BRI EYBEENNICHATEZ L2V AT L%H
FEKLUTWETD,

o EEMRE/NAAYY —ZADTFT—F R—AEHE
o EMIERERTHIFIFE > R T L DRFIR

o EMRA Y NOY— DR - FIA

o BETBRDF / T—av

— FYaFrINAFYV—ZXTAY LT MEABIREY 1 b+ (BRW)-
£V —2#6307 14 % , keyword, sequence, gene ontology, disease
ontology, Reference % & TIRERT 2 Z &N TE S,

Shimada, T., Yamazaki, Y., Tanaka, K., and Ishihama, A. (2014). The Whole
Set of Constitutive Promoters Recognized by RNA Polymerase RpoD Holoen-
zyme of Escherichia coli. PLoS ONE 9(3):€90447.

Laurel, C. et al. (2013). The Plant Ontology as a Tool for Comparative Plant
Anatomy and Genomic Analyses. Plant and Cell Physiology, 54:2.

Rice WRKY Working Group (2012). Nomenclature report on rice WRKY’s —
Conflict regarding gene names and its solution. Rice. 5:3.

It is important to have an intelligent data retrieval system to
extract meaningful information from huge amount of data
through the internet. One of the solutions is to use ontology.
The term “ontology” means a structure of concepts. The use
of ontology enables data which were originally defined differ-
ently to be compatible on a conceptual level. By applying
various biological ontologies such as gene ontology, plant on-
tology and disease ontology to biological resource databas-
es, we have been developing an advanced retrieval system
that allows users to conduct cross species search for experi-
mental resources.

e Database construction of biological resources

® Developing cross-species data retrieval system

e Construction and utilization of biological ontologies
® Gene annotation

Figure - National BioResource Project — Integrated BioResource
Database (BRW)-

The BRW provides access to a collection of 6.3 million records on
bioresources and supports summary browsing, keyword search-
ing, and searching by DNA Sequences, gene ontology, disease
ontology, or references.

RIIETRINZE  Genetic Informatics Laboratory

kv = .
LI 282 vamazaki Group
http://www.shigen.nig.ac.jp

LIS F e =
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Genome biology of C. elegans development

7 ) DNERHSEENE SV >TTELON? 17D X We are performing a systematic analysis of expression and
= X LB - 0 I8 Celegans % LW T & s ¢ function of the genome of the nematode C.elegans, aiming
o i -, . atunderstanding of the genetic program for development.
x A NI A\ =] \ P o
W % ERE=ChEe |ﬁ*&?%@%§mj“\ﬁ %’VE% & AERIER BTN We have already identified 14,000 genes through EST project,
NZ VAKX BENIOES LS ODNTTOWETEHEBEHRE  and have analyzed their expression patterns by using of whole
ULTIEcDNAZOY Y a2 HFEAE LU TERELRFDOED mount in situ hybridization and their function by RNAI. All the
B EO#14.0008BEFORE/) (Y —VAEBRESMNCL TS E :m:rmation t}as bee; inte?]rate;nl in NEXTDB http://nen;atode.
< . g o N . ab.nig.ac.jp/. Based on the information, we are conducting
U7oo & SICRNAIUAERIR EIC & - THREERITEED. T e following studies:
DELFH. WD EDHIETHAZL TSI ENWST S
LDFE - HEEY Y 77— X—XNEXTDB http://nema- ®Mechanisms of localization and translational control of ma-
. PN o~ = ternal mRNAs
tode\.lab.mg.aC.Jp/ IcHEaib LT L\_i 9. jﬂ S0EHER e Clustering analysis of gene expression patterns
KEER UTcERIR TE AT OT =N TEOTNET, ® Functional analysis of microRNAs
e Systematic identification of regulatory elements of genes
HADES R T ICE D 2 BB ET O mRNA BE Y E RS e Comparative genomics using closely related nematodes
ﬁki])f N=AL _ R - X We are also organizing a supporting system for large-scale ge-
E{K?%Eﬁ,7 ZRE) Y ﬁgjﬁ tE{K?jﬂ AT —R @ﬁgjﬁ nome analysis in the academic domain.
N1 7 O RNA OH#RE AT
SRR AIRFAEEH O FE & H4 OB F IS
ITEABDFA /Y — > CBIFFI/Y — > O BT

T EMICH T DT/ LADBFO KRBT ZIRAEHEBEE
EHTWET,

— BM#E{EF glp-1 (Notch & €0 7)) D pos-1, spn-4@{zFIZ & 28 Figure - Translational control of glp-1 gene (a Notch homologue)
FREAEIA) B £ RRE, B)pos-1Z £ 1F, C)spn-4Z RAD 43 HAE by pos-1 and spn-4 genes. 4-cell stage embryos of A) wild type, B)
GLP-1#ifk(C & 5 68, B4R T 13 2 2IFkIC mMRNA P 1277 2 %, BifllE]  pos-1, C) spn-4 were immunostained using anti-GLP-1 antibody.
EkAba, ABp DIFAED A ICGLP1 2 N VEF RSN 3 . ERETOR

B/X%— > 5 pos-1 & spn-4BInFHHEZOBRGEEHZ L > TV

b B,

EYBEERIEHRIIZLZE  Genome Biology Laboratory

oo 7 Sumiyoshi, E., Takahashi, S., Obata, H., Sugimoto A., and Kohara, Y. (2011).
/J \ J? ﬁﬂ: gt g Kohara Group The beta-catenin HMP-2 functions downstream of Src in parallel with the

Wnt pathway in early embryogenesis of C. elegans. Developmental Biology
355, 302-312.

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

Mangone, M., Manoharan, A., Thierry-Mieg, D., Thierry-Mieg, J., Han, T.,
Mackowiak, S., Mis, E., Zegar, C., Gutwein, M.R., Khivansara, V., Attie, O.,
Chen, K., Salehi-Ashtiani, K., Vidal, M., Harkins, T.T., Bouffard, P., Suzuki, Y.,
Sugano, S., Kohara, Y., Rajewsky, N., Piano, F., Gunsalus, K.C., and Kim, J.K.
(2010). The Landscape of C. elegans 3'UTRs. Science 329, 432-435.

Andachi, Y.(2008). A novel biochemical method to identify target genes of
individual microRNAs: Identification of a new Caenorhabditis elegans let-7
R . target. RNA, 14, 2440-2451.
INREER wazus =ie ECE o =9
KOHARA, Yuji ANDACHI, Yoshiki
D. Sc., Project Professor D. Sc., Assistant Professor
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3D-organization and dynamics of human genome chromatin

AFEZETIE. Te b/ LADNADHIERE D B h I, =R ITH)
ICEDEDITHDEFEFN. ZLTEDKDICT / LhHEEE
TWBDOM? 12U TWab. i B0 s Ox F v
ETHERRABIETHDEFN TWS I EZRBE UL S5,
COMBZ BEFRIE.SSICEY T RAMEZ B\ CHKE
M TEY R T oy AREBEWHEICDRIFTWL
CFETHDNDTFXILAY =LA XA—=I T XEREEL
BT VI aL—yay . a5iEFHLnWsOvTF s
BRETHHIPEDLE T I —URMRZEIEL T\,

CINFRULAYV =LA ARA=I VT AN C/ONF VD
BiE &1+ 30 XD

o XIRMELE B Wc b b ON F v DS REERNT

o YU XMfaZE DM o il MbiC B T B/ O F Y DER
BEZ(EIEY X T AV IR

LW/ ONTF UBEIAE 5 Wy AN F  OELRERRIT

— 7ATF 2 (FRVA IV EFRIR) BRI O RISAARRIIH &

Our research interest is to know how a long string of genomic
DNA is three-dimensionally organized in the cell, and how the
organized genome functions during cellular proliferation, dif-
ferentiation, and development. We are using a novel combi-
nation of molecular cell biology and biophysics to elucidate
3D-organization and dynamics of human genome chromatin.
Recently, we found that the chromatin in mammalian cells is
iregularly folded without a 30-nm chromatin fiber. This kind of
iregular folding has a high dynamics (chromatin fluctuation),
and leads to advantage of various genome functions.

e Analysis of chromatin structure and dynamics in live cells by
single nucleosome imaging.

e Structural study of nuclei and mitotic chromosomes by X-ray
scattering

® Genome-wide study and epigenetics of higher-order chro-
matin change(s) during mouse cell differentiation

e Analysis of chromatin function by a novel chromatin purifica-
tion procedure

Figure - In the cell, chromatin (red balls) is irregularly folded.

NhTW3,70%F > DESE(NIHLEE) DELIFT.Z2/Y A chromatin fluctuation, driven by Brownian motion, facili-
THE(FOR—IV)IE LY BHRICENT S, ZOFER. 2—4 v M(FR— tates chromatin accessibility and proteins (green ball) to
INTZENBER T B D, target a certain site (blue ball).

£SO FIARE  Biological Macromolecules Laboratory

Hihara, S., Pack, C.G., Kaizu, K., Tani, T., Hanafusa, T., Nozaki, T., Takemoto,
S., Yoshimi, T., Yokota, H., Imamoto, N., et al. (2012). Local nucleosome dy-
namics facilitate chromatin accessibility in living Mammalian cells. Cell
Rep 2, 1645-1656.

Sz == .
B ST 2= Maeshima Group
http://www.nig.ac.jp/labs/MacroMol/index.html

Nishino, Y., Eltsov, M., Joti, Y., Ito, K., Takata, H., Takahashi, Y., Hihara, S.,
Frangakis, A.S., Imamoto, N., Ishikawa, T., et al. (2012). Human mitotic
chromosomes consist predominantly of irregularly folded nucleosome fi-
bres without a 30-nm chromatin structure. EMBO J 31, 1644-1653.

Maeshima, K., Hihara, S., and Eltsov, M. (2010). Chromatin structure: does
the 30-nm fibre exist in vivo? Curr Opin Cell Biol 22, 291-297.
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Design principles and mechanical bases of the architecture of the cell

HEEHSDICelly & WS TEBEERICIEUNS RIE & W
SEHLHDETITHMILENHLEOAEZEZ S5 & ST
FEb 78 & OERZ EY /AT XITHEE U BYIRIZETA
ERBL TWET AMEETIie s Z2REICEBt SN
EREEYERZ.THRANICE DL S BT A VRENGEE
T20MFFAUERET DNENRERIEMMNICD
WTIRZ T ITHTWETAMRC. elegans DYIEIE % F 72
WHRELUTEEMREY IV E2—4FYIal—Yay
BREBWD ANTMARZTITHTNET,

o MfEA D EFHEAEDEEYCIE D < D QT
o LEERDENE & D < D DR
o HREARBDEEL S BIRT T IL DB

— (A)VFARICAW TV 3 R RINEIE, (B) M3 HZUME S #5
SEHRMENDY I 2L -3, (C)MIRE R E OERAE, (D)
REiES A F 37 XD,

The word “cell” means “a small room”, as well as the basic
structural unit of living organisms. Just as we design the interior
of our room, inside the living cell, intracellular structures are
positioned in the right place with the right size at the right
time. Our group is searching for design principles in spatial or-
ganization of cell architecture, and analyzing mechanical
bases underlying such principles. We are using the nematode
Caenorhabditis elegans embryo as a model system. In addi-
tion to molecular biology and cell biology approaches, we
exploit quantitative measurements and computer simulation
to investigate the physical bases of the construction of Cell
Architecture.

e ntracellular positioning and morphogenesis of the nucleus
and spindle

e Dynamics and morphogenesis of the chromosomes

e Quantitative measurement and modeling of cytoplasmic
flow

Figure - (A) A Caenorhabditis elegans embryo. (B) Com-
puter simulation of spindle elongation during cell division.
(C) Image analysis of cytoplasmic flows. (D) Quantitative
analysis of chromosome dynamics.

HHREREEMTZTZE  Cell Architecture Laboratory

W%;EED, Research Activities

7'(4“] Jﬂ-ﬁjgpbﬁ Kimura Group

http://www.nig.ac.jp/labs/CelArchi/cell_archi_home.html

AR BE ogzer g AR g g
KIMURA, Akatsuki KIMURA, Keniji
D. Sc., Associate Professor  D. Phar., Assistant Professor

Hara, Y., lwabuchi, M., Ohsumi, K., and Kimura, A. (2013). Intranuclear DNA
density affects chromosome condensation in metazoans. Mol Biol Cell 24,
2442-2453.

Hara, Y., and Kimura, A. (2013). An allometric relationship between mitotic
spindle width, spindle length, and ploidy in Caenorhabditis elegans embry-
0s. Mol Biol Cell 24, 1411-1419.

AEHEZ, AAIBE (2013). MET D RO SFHVIEAR. M2 TS 32, 280-284.
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Mechanisms of asymmetric division in C. elegans

SHMIAE AR DEE(ICILZELE LM EKER > T/ED  Proper development of multicellular organisms requires orga-
HEMENB D £T,—DODHENDH L TEL DD nized production of a variety of cell types. Asymmetric cell di-

vision that produces daughter cells with distinct cell fates is a
NIAPAS
R /s & (ZDRODMENEELEDHE XN E 5 fundamental mechanism by which cellular diversity is pro-

DI D TR D LR Z £ H BT ERNLHEE  duced. For example, a variety of stem cells undergo self-re-
T9, BIZIEERIBIIIERIRCHHEL CElgEE & LD newing asymmetric divisions. The nematode C. elegans is
AU MR E D L 24 Ao 5 (4R = T L\ 2 ke Pest-suited to study asymmetric division, because we can

easily analyze cell lineages. By combining genetic and cell lin-
ROBEGZHRRT SN TSIRBETTILELTHY eage analyses in C. elegans, we showed that asymmetries of
FERTAHEDANZZXLZMRFTL TWET K/ EZ < DIE a number of cell divisions that occur during development are

TR DBLUMNE D LS ICHFASI NEEEN S MBEM%Z/ED H  controlled by Wnt signaling. We will elucidate how asymme-
tries of divisions are coordinately regulated to produce func-

N \
TOMIATRL TWET, tional tissues and organs.
o IENIAHICEHES T 2EEFDRE e |dentification of genes involved in asymmetric cell division
o SESIFIA B O HI LA oD R BR ® Elucidation of mechanisms of asymmetric cell division

e Elucidation of mechanisms that coordinate cell polarity
e Elucidation of mechanisms of cell invasion

o HHRTARIE AV 7R EE = 1 B 1A D R AR
o HHATEE DR D R BH

— EMHANEFDOL AT = DIEMFHLEFBE (A)  Figure - Asymmetric localization of -catenin during
AEEDBIE (B) PRI TORE XMIFMEINE  an asymmetic division. The localization before the di-

ERT FROBEIIERDIT & A EDMEISZEsC  Vision (A) and at telophase of division (B). Arrow-
mEIND, heads indicate cell boundary. Similar localization can
be observed during most cell divisions in C. elegans.

SHMBIFEEEITZIZE  Multicellular Organization Laboratory

Ihara, S., Hagedorn, E. J., Morrissey, M. A., Chi, Q., Motedi, F., Kramer, J. M., oo ==
and Sherwood, D. R. (2011). Basement membrane sliding and targeted ad- /% ﬁﬂ: an E Sawa Group

hesion remodels tissue boundaries during uterine vulval attachment in C. e/- . : ; ; ;
egans. Nature Cell Biology 13, 641-51 http://www.nig.ac.jp/section/sawa/sawa-j.html

Sugioka, K., Mizumoto, K. and Sawa, H. (2011). Wnt regulates spindle asym-
metry to generate asymmetric nuclear 3-cateninin C. elegans. Cell 146,
942-954

Yamamoto, Y., Takeshita, H. and Sawa, H. (2011). Multiple Wnts redundantly
control polarity orientation in Caenorhabditis elegans epithelial stem cells.
PLoS Genetics 7, 1002308
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Mechanism-oriented protein structure determination by X-ray diffraction

BEEYZDOIGH S R TEERY VNV B, FDEAE (B
DF)DIUGEEERELUET AMmETZ DHLBEES
DFLANITEBRT 212 ICIE. F T TEC Y /7B % T
DE U FOIUABEDHBNEE LRI ERIZITHS

T UAEETIFZDIHIC X IREREITEEZRWET,
INET. ZNZNDEERNER OIFEMEEZ D,

e ATPAREIEER

° B ERF

o MIEREEREF

o MG MERESR

BREZIRICTE DN FOBERINTEIT> TSR UIIRE R

BRI INSDMRETEDDEREICHD T,

—F1-ATPase a3B3y e B AR DR EZRTEBE LY T1 =y Md &,
AaALLY, Y B eRTRTHAD. X7 LFF KiEEREE e T2y b

SR A=Y 3 2 PR

BN FHEEMNZE  Biomolecular Structure Laboratory
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We have worked on protein structure determination using
X-ray diffraction techniques, in order to understand the work-
ing mechanism of the proteins that are broad in biological
function spectrum, but are each with the unique and interest-
ing action mechanism. The proteins under current investiga-
tion include:

® sub-complexes of F1-ATPase, ATP synthase

e transcription factors

® translation factors

e salt-tolerant glutaminase

Some of those targets have exhibited extreme difficulties.

We are now making full efforts to summarize all those studies
mentioned above.

Figure - Crystals and a schematic representation of structure of a333ye com-
plex of F1-ATPase. Crystals were grown in absence of added nucleotide. In
the structure figure, -subunits are shown in yellow, a-subunits red, y cyan
and &€ magenta. The structure shows a novel nucleotide occupancy and a
novel conformation of the € subunit

Matsutani, M., Shirakihara, Y., Imada, K., Yakushi, T., and Matsushita, K.
(2013). Draft Genome Sequence of a Thermophilic Bacillaceae Anoxybacil-
lus flavithermus Kn10 Isolated from Kan-nawa Hot Spring in Japan. Genome
Announcements. e00311 - e00313.

Yoshimune, K., Shirakihara, Y., Wakayama, M., and Yumoto, I. (2010). Crystal
structure of salt-tolerant glutaminase from Micrococcus luteus K-3 in the
presence and absence of its product L-glutamate and its activator Tris.
FEBS. J. 277, 738-748.

Itou, H., Watanabe, N., Yao, M., Shirakihara, Y., and Tanaka, I. (2010). Crystal
structures of the multidrug binding repressor Corynebacterium glutamicum
CgmR in complex with inducers and with an operator. J Mol Biol. 403, 174-
184.
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Molecular and cellular mechanisms for neural network formation and maintenance

LR E TIFHROIEE O CH#RF. RO BEDOA N =X
LEEFINEYTHZB a3 INNIZEVWTIHEL T
WEIMENMMEE L TCEDLSBDTFRY hT—UN
BWCEDESIKHBAL TEVWTWEDH, & Wo FEIEIC
FEHUDTEGCFEOFREFRABAA—I VT DFEEK
LU TCHBITEZT> CWE T, X /o ARIEBEDE SIS
BICOWT HRRICIMZ TINECHBEREZFDHREICDW
THMRZIT>TWVWET,

IRELLT O EFEEICEDBAATWET,

o O F T AR #ER - PIBIED T - M B DI

o AR AR (O] BR OO SE BN I A DT 5T

o HBBROEE MRS ICR I 2MiEE e MENHERIR.
RO ERHRRS R O HIEEE DR

— (A)#fiEE 2 > NV EDBIETFRAZER (cadN) - & 3 BE#HE
BERM@ DT TR (T E L 2)REZRE, (B) ShRFEE 2 HRRIETHE D
RESBBE -1 -0 . (C)PRETHOBE LR THE S M- k2
BAICE D mahj- 70— (FVi%) ORI (RHD) EEFER s O—> (K
B0 ORMEMEIEIEX (KH) .

Kurusu, M., Katsuki, T., Zinn, K., and Suzuki, E. (2012). Developmental changes
in expression, subcellular distribution, and function of Drosophila N-cadherin,
guided by a cell-intrinsic program during neuronal differentiation. Dev Biol
366, 204-217.

Suzuki, E., Masai, |., and Inoue, H. (2012). Phosphoinositide metabolism in
Drosophila phototransduction: A Coffee break discussion leads to 30 years
of history. J Neurogen 26, 34-42.

Yasunaga, K., Kanamori, T., Morikawa, R., Suzuki, E., and Emoto, K. (2010).
Dendrite reshaping of adult Drosophila sensory neurons requires matrix
metalloproteinase-mediated modification of the basement membranes.
Dev. Cell. 18, 621-632.

Our laboratory is studying the mechanisms for neural network
formation and maintenance using a model organism Dro-
sophila melanogaster. We are focusing on the molecular net-
works involved in these processes, by the analyses using mo-
lecular genetics and various imaging techniques. We are also
studying the non-nervous systems, such as the ovary and ima-
ginal discs, for the understanding of tissue homeostasis. Cur-
rently, the following projects are on going.

e Studies on the molecular and cellular mechanisms for forma-
tion, maintenance, and plasticity of the synapse.

e Studies on the regulatory mechanisms for the neural activi-
ties of the somatosensory system.

e Studies on the mechanisms for cell competition, compensa-
tory cell proliferation and compensatory cell hypertrophy, in
homeostasis of the tissue organization.

Figure - (A) Impairment in synapse (magenta) development of mo-
toneuron terminals (green) by genetic mutation of a cell-adhesion
protein (cadN). (B) Larval nociceptive sensory neurons tiling the
body wall. (C) Cell competition-dependent apoptosis (arrows) in
mhj” clones (blue nuclei) and compensatory cellular hypertrophy
(arrowheads) in wild-type clones (pale blue nuclei), induced in
post-mitotic follicular epithelium.

B FOIRIAZNZE  Gene Network Laboratory

ﬁ%ﬂiﬁﬂj"%ﬁ Suzuki Group

http://www.nig.ac.jp/labs/GenNetwk/kairo-hp/home/index.html
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Study for molecular evolution using genome sequence and gene expression

AARETIF EDHHIROELHEEZES T 2/HDD
FEBEZOEMBEOHPZBIE L. BYYHE. T
2R E LTT / AR OB FRIRIERD BT Z 1T -
TWETHFIC() AT T/ AR ERBWICEEREN D%
REE YA F 20 XORBH, Q) PIRERAPRERDENL
ICHESERFRREZCOHER. )b RD EFEEDMBBALE
EODTEBORA, (4> 3o yavNNIILRITZEET
EREBEOEBEOHERA. CHEEFNTHRZIT>TH
DEI KL UTOLSBHRFBICHIDBEATNET,

RERY—T oY —Z2BWeT ZHETE EHEROELRTF
FIR R

NTAROCGAYE S UDT /) LERHIRE
REBRHERY / LAICR5ERBEDA D= A
KRRy =T T =53 NEINBEROBITTFED/C
1754 VR

s EEAMBET—F U TV ROBEETEY

We have studied the evolutionary process for acquisition of
novel phenotypic characters by comparative genomics and
molecular evolutionary approaches, using animals, bacteria,
and viruses. Particularly, we have recently focused more on (1)
Biodiversity and dynamics of marine microbes based on
metagenomic analysis, (2) Evolutionary dynamics of gene ex-
pression profiles underling the evolution of central nervous sys-
tem and sensory organs, (3) Molecular and genetic bases of
the endosymbiosis between hydra and alga, and (4) Evolu-
tionary process of dosage compensation in Drosophila. In ad-
dition, we have tackled the following projects.

e Digital gene expression analysis of apical nervous system in
sea urchin larvae

e Genome sequencing of susabi-nori and tuna

e Comparative genomic analysis of cephalopods and the gi-
ant brain evolution

e Developing pipelines for analyzing data from next-genera-
tion sequencers

e Establishing cloud computing system for structural biology
and its sophistication

— 2K FIBIEIC 3\ B paxB & six1/2DFB, () I X754 (F) TL7 > Figure - Expression of eye patterning genes, pax8 and six1/2 in two species of
755 0celli:lRE I XI5 EHy TIR.IZT IS5 L > XIREH Do pax6  jellyfishes. While pax6 is well known as a master control gene for eye forma-
(paxB) I3 EMEMRICBE VW TIROTR T2 v X2 —BIZF TH 57 FIRREMNICH  tion, six1/2 is also expressed in the area adjacent to ocellus and possibly
WTIEsix1/2F & IROEBICHEBLTHY BERICEVWTEELEE 2R/ L  takes a major role in the eye formation of these jellyfishes.
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BIGEHRDMTIAZE  Laboratory for DNA Data Analysis
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Nozawa, M., Fukuda, N., Ikeo, K., and Gojobori, T. (2014). Tissue- and
stage-dependent dosage compensation on the neo-X chromosome in Dro-
sophila pseudoobscura. Mol Biol Evol In press.

Nakamura, Y., Mori, K., Saitoh, K., Oshima, K., Mekuchi, M., Sugaya, T., Shig-
enobu, Y., Ojima, N., Muta, S., Fujiwara, A., Yasuike, M., Oohara, ., Hirakawa,
H., Chowdhury, V., Kobayashi, T., Nakajima, K., Sano, M., Wada, T., Tashiro, K.,
lkeo, K., Hattori, M., Kuhara, S., Gojobori, T., and Inouye, K. (2013). Evolution-
ary changes of multiple visual pigment genes in the complete genome of
Pacific bluefin tuna. Proc Natl Acad Sci USA 110:11061-6.

Nakamura, Y., Sasaki, N., Kobayashi, M., Ojima, N., Yasuike, M., Shigenobu,
Y., Satomi, M., Fukuma, Y., Shiwaku, K., Tshujimoto, A., Konayashi, T., Nakaya-
ma, |, Itoh, F., Nakajima, K., Sano, M., Wada, T, Kuhara, S., Inouye, K., Go-
jobori, T., and lkeo, K. (2013). The first symbiont-free genome sequence of
marine red alga, Susabi-nori (Pyropia yezoensis). PLOS ONE 8: e57122.
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Biosynthesis of metabolites and their network

FEREHE VWS EENRT LS I HIEOR TIIEMTHD
—IRELTBICY VIVBEBPREMIMED BRESINTWET,
%< DWEYOEYIEY VIV BEBRT 27 3 /20
EETEMTERINENTIZEDSEIEHEENYNS
EBHRUGBSTREBDEBAWEBT I /). 2> ULIAHD
BOWP EBRECREERLUILEYDIE 2B8E=EYARDL
NILTHSEMNCT 5 ENBETT A IEHEET metabo-
lism (XZ/RAU L) EWWN ENEMBERICEITT 2%
HEXSROI VX EMOET,

o XHROI Y RADT—4H N— AL
o EEEIRER D EEAT > T
o ERA NI LOEBETIL

In a cell, proteins and metabolites are continuously synthe-
sized, maintained, and degraded to produce energy for life,
and the whole process is called metabolism. Most bacteria
and plants can produce all 20 amino acids required for pro-
tein synthesis, but human must intake as many as 9 of them as
essential. Our goal is to clarify details and differences of met-
abolic pathways in the living world. The comprehensive study
of metabolism is called metabolomics.

® Databases for metabolomics
e Analysis and prediction of metabolism
e Mathematical models for biological mechanism

— HAREOER & & H T VB wikit 1 b EICHEWICE  Figure - A wiki-based website for our laboratory. Most in-
ETABEREREL TV, formation is related to higher plants.

EmRw FJ—2UHf%ZE  Laboratory of Biological Networks

ﬁ EEl ﬁﬁ 7#% E Avrita Group

http://metabolomics.jp/

Ogawa, T, Furuhashi, T., Okazawa, A., Nakai, R., Nakazawa, M., Kind, T,
Fiehn, O., Kanaya, S., Arita, M., and Ohta, D. (2014). Exploration of Polar Lip-
id Accumulation Profiles in Euglena gracilis Using LipidBlast, a MS/MS Spec-
tral Library Constructed in Silico. Biosci Biotech Biochem 78(1) epub

Hasegawa, Y., and Arita, M. (2014). Circadian clocks optimally adapt to
sunlight for reliable synchronization. J R Soc Interface 11(92), 20131018.

Tsugawa, H., Arita, M., Kanazawa, M., Ogiwara, A., Bamba, T., and Fukusaki,
E. (2013). MRMPRORBS: Data Assessment and Metabolite Identification Tool
for Large-scale MRM-based Widely Targeted Metabolomics. Anal Chem
85(10), 5191-5199.
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Promotion of DDBJ as an infrastructure database for lifescience

BRY— 7 T OEME & HICIEERIND T —5 R—
AFEKBRIBIEDEATWET  INED T—FIEMH L <
RO EAERTEPRHHIBEROLEHRD bEBE L G> TV
LI PRAEE L BADNAF—4 /N> 2 (DDBJ) #7518
UAREE L T IR—NERDOSE EBISEROE
M EICE A & TR IC. OXRER Y —2 T2 (NGS) DX
ETYERINEN.QV 70 RBEF—5 8T 27 LA,
Q7 / LARIEROFHIMREM T Z RIS, T/ LT D 7
JTF—vay-Fal—yaVABOWERERELET,

Ultra high-throughput sequencing technologies allow biolo-
gists to obtain larger amounts of nucleotide sequence data.
Reliable database operation and high-quality annotation sup-
ply are essential. As the core part of DNA Data Bank of Japan
(DDBJ), Nakamura laboratory attempts 1) to develop ad-
vanced database management systems, and 2) to improve
quality of annotations in DDBJ databases. We have been
constructing an automatic analytical system "DDBJ Read An-
notation Pipeline" in NIG supercomputers, and “TogoAnnota-
tion” system as the integrated support tool for manual cura-
tions. Structural and functional annotations by automatic and
manual processing are evaluated by using proposed statisti-
cal methods.

— NGS B 8yE& 58847 > X 7 [DDBJ Read Annotation Pipeline]® Figure - A screenshot of reference mapping tools on a NGS auto-

reference mapping @Y — JLEIREE

=i

SEGIEHRIIFRZE  Genome Informatics Laboratory
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http://charles.genes.nig.ac.jp/
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matic analytical system

Fujisawa, T., Okamoto, S., Katayama, T., Nakao, M., Yoshimura, H., Kaji-
ya-Kanegae, H., Yamamoto, S., Yano, C., Yanaka, Y., Maita, H., Kaneko, T.,
Tabata, S., and Nakamura, Y. (2014). CyanoBase and RhizoBase: databases
of manually curated annotations for cyanobacterial and rhizobial ge-
nomes. Nucleic Acids Res. 42(Database issue): D666-70.

Kosuge, T., Mashima, J., Kodama, Y., Fujisawa, T., Kaminuma, E., Ogasawara,
O., Okubo, K., Takagi, T., and Nakamura, Y. (2014). DDBJ progress report: a
new submission system for leading to a correct annotation. Nucleic Acids
Res. 42(Database issue): D44-9.

Nagasaki, H., Mochizuki, T., Kodama, Y., Saruhashi, S., Morizaki, S., Sugawara,
H., Ohyanagi, H., Kurata, N., Okubo, K., Takagi, T., Kaminuma, E., and Na-
kamura, Y. (2013). DDBJ read annotation pipeline: a cloud comput-
ing-based pipeline for high-throughput analysis of next-generation se-
quencing data. DNA Res. 20(4): 383-90.
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Large scale data processing methods of genome data and biomedical knowledge

BEA—/N—AEa2—9 X7 LZFBLET /LB
WIIBADLHNDEL D > B2 —T « > 7R RE D BULIE
BT OB B L O/NNA A AT 1 AILABOIEEBE T+
2 N7 —4 O ETNERNR BT 217> TWET,
BHICRENIERT 28 BERTBRBEN T —F ZNIET
L2AEDEMELT EYI T2\ RY VTS EHHD
KIEAF) D BULERANT (Hadoop. 7B KeyValueStore %) D
BRMEEIT> TWETEIo REREBEAT YR KRS
HBTHIEL TWREAREDB T~ 2. 7—FY2DEX
ICHENBRGBRARRN T A =XV ADEVWDEAEY R
Vo AYEEK L TERNIET S5HBDMTRZIT> TVET,
INAAATFT 4 DIVAFDEZ < (FREBEBORERET—FVES
ICEBEHENTED B TRRELICCVLWEAXX TEMTWVS
TeDICTHTERESNTVWSEIRFEAE T A, ZDEBEICH U,
BHRER - DB BEARASBLEOEAN S DRDEHAEITS
TWET,

We have been conducting application study of parallel-dis-
tributed computing technology and wide area distributed
computing technology to genome data processing. We have
also been carrying out a study for statistical classification and
semantic disambiguation of large-scale unstructured text.

We conduct feasibility study for applying new parallel-distrib-
uted computing technology such as Hadoop and distributed
key-value store to genome data processing. We conduct re-
search to handle large genome data in distributed-memory
type parallel cluster computer which has elasticity for rapid
data growth in bioinformatics.

Most biomedical knowledge are not fully utilized because
they are embedded in large unstructured databases, and
also because they are written in free text with limited machine
understandability. We are tackling the situation by exploiting
the methodologies based on computer science.

— Hadoop #FIFA L 7= 587 — 243807 X b Figure - Data processing tests using Hadoop distributed environment

Kodama, Y., Mashima, J., Kaminuma, E., Gojobori, T., Ogasawara, O., Taka-
gi, T., Okubo, K., and Nakamura, Y. (2012). The DNA Data Bank of Japan
launches a new resource, the DDBJ Omics Archive of functional genomics
experiments. Nucl. Acids Res. 40, D38-D42.

Ogasawara, O., Mashima, J., Kodama, Y., Kaminuma, E., Nakamura, Y.,
Okubo, K., and Takagi, T. (2013). DDBJ new system and service refactoring.
Nucl. Acids Res. 41(D1), D25-D29.

— . . Laboratory for Research and
T—INR—EFRHRENRE Development of Biological Databases
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SRR E Takagi Group
http://www.nig.ac.jp/section/tt/tt-j.html
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Knowledge discovery through genome-wide measurements

1. Sharing and Integration of Data and Knowledge in Life Sci-
ence

Science of 21 century is a discovery from digital observatory
data of complex phenomena. Digital literature is also one of
such data. For the fair competition of new knowledge from
such data, data integration is inevitable. For data integration,
we have to overcome semantic, syntactic, and pragmatic
problems in science data. Being Involved in data sharing cen-
ter for DNA sequence (DDBJ) and for literature and observa-
tory data (DBCLS), we engineer technologies and resources
which is necessary for sharing and integration of knowledge
and data.

2. Theoretical studies of gene expression evolution

Gene expression evolution has long been hypothesized to
serve as a bridge from molecular to phenotypic evolution. The
advent of genome-wide gene expression profiling techniques
have prompted the studies of this field, but some conflicts
have arisen in the interpretation of the observations. Those are
caused by the lack of definite theoretical models, and instead
the use of inadequate analogies of molecular evolution.
Therefore, we are constructing a theoretical model of gene
expression evolution which provides consistent explanations of
the pattern in the observations.

1. 7= B ICHBOHEICET 20K
SHIEORZIFEDRAICRS TEMEBRBEROT VY ILE
BICHEDREERETT T YT I LI NIBERBEE —
BOTF—9TI. 7Y DLZAMNEH+ELEICLZ2ERKED
DICIET =Y 2 BEICHEAEDEZ2HENIDEICHRD FT,
F—IHEIEMREZBA TiToND ) FEICIEERK L.
TR L HSHE EORENFELE T DDBI B L UHET —
IR—AEVHT—OEZBICSMULBHI S EEOHEICEEL
TEUZBEEICHEZREY I ICED A T 0HRIEPE
IR gELRERZE> TWET,

2 BETREOELCETILOESE
BETREOERISFEELE D FELZ DRSIZHD ]
DDPEEZEZSNTWET T/ LATARBERRBTIOT 74
JLDBITEEDERIC K D ZFDEEAL DIFFRDEEA & 73
DEUHIEIBREOBINICDOWTIEELEEETULI.ZD
HRIGEGTRRECOPERETFILIEEE T B DS
FEAEOTFFOY—ZFHWTERNThh TWeh & EX
ENFETZITHAIFINETOBRREZFHE—HIICHBEIT 2
BLFREEELCDETILOEEZT> TWET,

— DNAF— 2~ — X (DDBJ/EMBL/GenBank) #% & #%%.DNA 7 — Figure - DNA database (DDBJ/EMBL/GenBank) overview and
AN—2EMRTAD 7 MNENTRE-BRT I ENTE D, search. This enables that the DNA databases are browsed and
searched in terms of research projects.

URL
http://lifesciencedb.jp/ddbj/
http://lifesciencedb.jp/cc/
http://lifesciencedb.jp/ag/

BIoFRIRFFTIIZNZE Laboratory for Gene-Expression Analysis

j(i{% ﬁﬂ%‘%ﬁ Okubo Group

http://www.nig.ac.jp/section/okubo/okubo-j.html

Kosuge, T., Mashima, J., Kodama, Y., Fujisawa, T., Kaminuma, E., Ogasawara,
O., Okubo, K., Takagi, T., and Nakamura, Y. (2014). DDBJ progress report: a
new submission system for leading to a correct annotation. Nucleic Acids
Res. 42(Database issue): D44-9.

Ogasawara, O., Mashima, J., Kodama, Y., Kaminuma, E., Nakamura, Y.,
Okubo, K., and Takagi, T. (2013). DDBJ new system and service refactoring.
Nucleic Acids Res. 41(Database issue): D25-29.

Ogasawara, O., and Okubo, K. (2009). On theoretical models of gene ex-
pression evolution with random genetic drift and natural selection. PLoS
One. 4, e7943.
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Comparative genomics through ultra-large scale sequencing

LRECTIH ENZEOERELNS AR LOEESE
YR AR & DIRRIRIBICER T 2EWE T 7/ LEE
SR DBIEMN SRR ZE U CTEMRR O RIERA % 2R
I35 & BREICHRERNZT> TWET,

LIAREF KRy /I 0 AMELE Y Y — LTI
WY — T oA Y TANT VA% AT T S 5E0H
T IO AAREED TE D % < ONIIFTHEES & DFF
Mz EBNICESD TWET,

UMEDEEE U CUTDOT—YICEDHATWET,

° 7/ LK & LRI DRRER
o HAVBRERZEY D SRR
o MY — U VY ICEID SHERTE & OEAMEAR

— W8S LERRRZE T/ LRSEEER L 2EW b,
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B§E!Y >~ 7  http://genome.nig.ac.jp/

Nikaido, M., Noguchi, H., Nishihara, H., Toyoda, A., Suzuki, Y., Rei Kajitani, R., Su-
zuki, H., Okuno, M., Aibara, M., Ngatunga, B.P., Mzighani, S.I., Kalombo, H.W.J.,
Masengi, KW.A., Tuda, J., Nogami, S., Maeda, R., lwata,M., Abe, Y., Fujimura, K.,
Okabe, M., Amano, T.,, Maeno, A, Shiroishi, T,, Itoh, T., Sugano, S., Kohara, Y., Fuji-
yama, A., and Okada, N. (2013). Coelacanth genomes reveal signatures for
evolutionary transition from water to land. Genome Research 23, 1740-1748

Huang, X., Kurata, N., Wei, X., Wang, Z.X., Wang, A., Zhao, Q., Zhao, Y., Liu,
K., Lu, H., Li, W., Guo, Y., Lu, Y., Zhou, C., Fan, D., Weng, Q., Zhu, C., Huang, T.,
Zhang, L., Wang, Y., Feng, L., Furuumi, H., Kubo, T., Miyabayashi, T., Yuan, X.,
Xu, Q., Dong, G., Zhan, Q., Li, C,, Fujiyama, A., Toyoda, A, Lu, T, Feng, Q.,
Qian, Q., Li, J., and Han, B. (2012). A map of rice genome variation reveals
the origin of cultivated rice. Nature 490 , 497-501.

Hamaiji, T., Smith, D.R., Noguchi, H., Toyoda, A., Suzuki, M., Kawai-Toyooka,
H., Fujiyama, A., Nishii, I., Marriage, T., Olson, Bradley J. S. C., and Nozaki, H.
(2013). Mitochondrial and Plastid Genomes of the Colonial Green Alga Go-
nium pectorale Give Insights into the Origins of Organelle DNA Architecture
within the Volvocales. PLoS One, 8, e57177

The Comparative Genomics Laboratory was established in
April 2008 with the task to understand basic rules of biological
systems based on actively reading and analyzing various ge-
nomes of interest using cutting-edge DNA sequencing and
analysis technology. Currently, we are analyzing personalized
genomes of primates in addition to the organisms those living
in the extreme environmental conditions. The figures in the left
column show examples of such activities.

Figure - Picture of the animals whose genomes have been analyzed

T/ LEETIF9IZ  Comparative Genomics Laboratory

E%% IJ_I ﬁﬂ: 7713 E Fujiyama Group

http://www.nig.ac.jp/section/fujiyama/fujiyama-j.html
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Molecular cytogenetics of plant germ-cell development

BEDHIE AROECFNMEBZICED Yy v TILEh,
FILWEGCTFHAEDEZ S DREERNEIHEI NS, EICE
TORFZR/ITRRTIHEFEADDO B RMIZIZ TED
BERBEDHEMTT LI ERIC HERS & OIS O RERES
T SEIERFHREN KB OFERAIRERES LI
LD ENE T AICEETICA RORAEEFEZBNT,
Y OETEMIENE D L S I U RS L TREDRIC
ELDNMCDOVWTHIREL RILDOEREP DT LRI OB
EMBEWFREZREL THEL TWET,

o YA FAELE L DEREEDFERELETDRETE & MBI

o ETEMARR A - BN HDHEITICH ST 2 small RNA RS
DHEBERRAT

o KHHREN D SHBAEADBITEFHHTZAHZ LD
FRAT

o HEA XRFOREF - IRML & BEFH - EL PR ETERT
FTADFA

— HTEMRRAE R & 1 % Argonaute SBIEF MEL 1 DEAT
(A)mel1 =R 2 EF i (B) £JE#MAE THRE, (C)IEEE (1) &mell
TR (2) DI B RNA R & ILRE. (D) MEL1#5&21-nt RNA 121,000
HFFLLEOBE=FREIHESE (B) (CHK. (BE) ERA T RIS HEBEHD
BERTZEP1IOBRNEI 5K,

A-BIZ Plant Cell 19: 2583-2594(2007) D[ % . C-E |4 Plant J(2014)
DR % Z hZh—E5AZE L TE#E,

Meiosis is a central event of genetic inheritance, since it gen-
erates a new gene combination different from that of parents
by homologous recombination. Meiocytes of angiosperm spe-
cies are produced by several rounds of mitotic division of pri-
mordial germ cells, which differentiate at hypodermis of an-
ther (male) and pistil (female) primordia. How do plants
differentiate and maintain germ cells subsequent to floral de-
velopment, and how do they achieve meiosis? We aim to set-
tle these questions by means of various techniques from cyto-
logical observation to molecular level analyses, mainly using
rice mutants.

e Analyses of causal genes for seed-sterile mutation

e Analyses of small RNA pathways promoting germ-cell devel-
opment and meiosis

e Studies on the mechanisms controlling transition from mitosis
to meiosis

® £x situ conservation and distribution of wild rice accessions,
and the use of them for genetic and evolutionary research-
es on reproductive events

Figure - Analysis of MEL1, the rice Argonaute gene with specific ex-
pression in the germline.

(A) The mel1 mutant is sterile. (B) MEL1 is expressed in germ cells. (C)
RNA-immunoprecipitation of wt (1) and muntat panicles (2). (D)
MEL1-binding small RNAs derive from >1,000 intergenic loci (blue).
(E) ZEP1 doesn't elongate between homolog pairs in me/l meio-
cytes.

Panels A-B and C-E were cited from Plant Cell 19: 2583-2594 (2007)
and Plant J (2014), respectively, with slight modifications.

EEXEYS Experimental Farm
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B A ZLZ= Nonomura Group
http://www.nig.ac.jp/labs/ExpFarm/jweb/jtop/jlab.html

FoNE— i @ BIBESHD oz @

NONOMURA, Ken-ichi MIYAZAKI, Saori
D. Agr., Associate Professor D.Agr., Assistant Professor

Komiya, R., Ohyanagi, H., Nihama, M., Watanabe, T., Nakano, M., Kurata, N., and Non-
omura, K.I. (2014). Rice Germline-specific Argonaute MEL1 protein binds to phasiRNAs
generated from more than 700 lincRNAs. Plant J. (published online ahead: http://on-
linelibrary.wiley.com/ store/10.1111/tpj.12483/)

Nonomura, K.l., Eiguchi, M., Nakano, M., Takashima, K., Komeda, N., Fukuchi, S., Miyaza-
ki, S., Miyao, A., Hirochika, H. and Kurata, N. (2011). A novel RNA-recognition-motifpro-
tein is required for premeiotic G1/S-phase transition in rice (Oryza sativa L.). PLoS Genet.
7, €1001265 (PMID: 21253568).

Yamaki, S., Nagato, Y., Kurata, N. and Nonomura, K.I. (2011). Ovule is a lateral organ fi-
nally differentiated from the terminating floral meristem in rice. Dev. Biol., 351: 208-216.
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Communicate research findings at NIG with the outer world

o HIMEEF — A o Intellectual Property team
WEREEMMTRIAY NOBESTEOIRW, F/ED Intellectual Property team manages the intangible and tan-
e gible products resulted from research activities of NIG scien-
BNCET SRR - FATL CONK T REFOEE B, tists, including management of patent, licensing and MTA
MTAB KO Ty aEBL TWERT S 5T from the viewpoint of effective utilization of basic life scienc-
ERREBEYPCEYPECERE LU CORDIEWETS & & es for innovation. Furthermore, we provide consultation for
HIT. FTNSDHEEBIDFWHEICDWNWTOEKRNILZE appropriate access and benefit sharing for genetic resourc-

_ es.
?T’J T\/\iﬁo

o [[HRF— I ® Public Relationship team

EHF — ACRAEFOWEREE TEB2 FhA D BT Public Relationship team is actively engaged in publicizing
the research results of NIG through our website contents,

WETHEPHREII 2 ZTr—ICRELTVWETE press releases, brochures, annual reports, open symposiums
R IE ARFIR—LAR—I TOMERRFEEDIHD and public events to enhance scientific communication
AT VVER.BERE DNRERER. AFEERE D with citizen and society.

[REA R M ZREL TVET,

IP QUANTITY

BFER (BN 4

Patent registration (domestic)

MTA
Material Transfer Agreement

1,235

Talks and Publications HMEFEEE (JL3R)  Intellectual Property Unit (Public Relationship)

AUTM Asia 2013 Kyoto, Need for Lowering of International Barrier to Material Transfer http'//WWW nig ac jp/Iabs/IntProp
(2013) . . . .

; e P o http://www.nig.ac.jp/labs/PubAff
EI$%DJE1?%(TOEJ;¢EB@$¥ BRI VRS Y L AR $ 17 5 ABS OFEE- Z D DM &
Zo0OME-(2013

BRERDY 7 X ENFEDICET 52 HEERTEOENBEORR-FICHMICH T 5RE
IZ211\T-(2013) Microbiol. Cult. Coll. 29(2), 113-120.

AEER =r =@
SUZUKI, Mutsuaki
D. Phar., Director

HBIEIEEZ  Intellectual Property Unit
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Strengthening and support of research at NIG

BEFE ENEHAEEZ T2 T THELKEDH T2 National Institute of Genetics (NIG) aims not only to conduct

EYDBECHEOBTOENE N AEES AMOBRZ 6 & high quality research, but also to create new research fields

for the future science and to nurture human resources that
I . Rz — A== 7o 5
LTWET U —=F PRI =AML =5 =R WD play key roles in this process. To contribute to this end, the Of-

MDD ZDRENZ RARBRICHE L S SICRENZMIEITZHIC.  fice for Research Development offers various help to the insti-
IFIFRBFEWELETT, tutional personnel for further development of its research and
MEDEBO—BELT. T—2 Y3y TREPESHx  (eseachabiites. g .

- A~ o= s . . Activities of our office include organizing workshops, mediate
MO EHIXFERP T LEYT—2 3 OYR— b EER collaborative research, support preparation of manuscripts
EBEEE) BB OERTE. RETTVWET L/ MR and scientific presentation, arrange international coopera-
PR ERFBICOVWTOERPEISZE LU T AFEENE L tion, and support research infrastructure such as operation of

WP A PP T 21D DEB T E LE T, 2Dk S commlon equipment. We will qlso act as a “sounding board
on which you can try out your ideas on your research and re-

ENAVEEM OBN M ARBEPRRBMAIMNEHEREIDR  search proposals. Synergizing with the superb research envi-

ERIFUMAEFMOFRENERD T &HBIBLTWEY, ronment and the interactive atmosphere of NIG, we hope
that our activities will be an additional appeal of the Institute.

SGREINGIE THFEHE i FR FrUTTYT N\
Enter NIG ~ - Project Planning Research Presentation Career Progression
, /Publication

FARILE LIFHR—

Support for Research Start-up Counseling for Research

HEFAFHA
Matchmaker for Collaborative Research

AFREREE(ER T R— b

Support for Preparation of Grant Application

X EFBERR Y R— I Support for Japanese Paper Work

FBCLBIHEHK Child-raising Information service for NIG members

HEEREARA
H@tnEEY/R— b Career Counseling

Support for Common Equipment

mX « L] &5

Scientific Writing/Presentation DOJO

Bl Workshop/Symposium Planning

UY—F 7R=ZAR—45—ZF Office for Research Development  \/\/]t] ngs and Talks

http//wwwrng _aC_jp/section/ORD/indeX_j_htm| I #2(2001)°NIG 50 Years Ago” (HILERFIAFAT2001 F 5 4R)
http://www.nig.ac.jp/labs/AnnualRp/AR2001ja/ten.html
B #(2005) EEIFICE T 2 BLARSE - BRI ZEBREN L VWD IFIFRD P D T
SORBKRTY”
http://www.nig.ac.jp/jimu/danjo/

Yasushi Hiromi “Humor in Scientific Presentations” 2nd Asia-Pacific Drosophila Research
Conference, Seoul, Korea (2013.05)

LB 8 =5 g SRR Uv-—F7rES2-5— B
HIROMI, Yasushi KURUSU, Mitsuhiko
D, Sc., Director D. Sc., Research Administrator

UH—F - P RZZRAKLU—%—ZF Office for Research Development

T92;E8), Research Activities
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Advanced Genomics Center

EIrEEEMEREEZMII 22T 5DORERT / A
BTOZELICIOA EAE—DF HTI7DNAY—T T Y
Aty —ZEBERALTEX U DB XY HT / LRy
T L RIBRDRYT /) LOBESREP . BBEOEYENR E
U7c cDNARITZ 4 < DERZE EIFTWET,

201V F10RICHRIL S NIcKIRT / 27 AHEEE Y T —I3,
22274 —HISDORERYT ./ LBFTOEFBICK U &
DT LB ERE & U RiRmnNT / AREMROH
FMA-HEFEFEIR & U TOEREIZED TWRT,

L FEims’ / =0 AEL > 5 —DiEE

o I WNIERIEITINA T T4 > DFFF & R

o FTASN & DEE(IC £ B HFEFIA - HREFFTOHEE
o BFERHEBLBEREFT 1Y T v KHIDHEIL

o EMMBENBTANDEYT / IV ADISAH & XE
o IHT ) U ANFED AT B

L REPABDOM KRS S EE L T S E ST EEYE
DT/ LWPBEIGF DB 21T o CWVET

L JBimy / SO AME L 5 — 3 BICRTmDEM S IF R I 1 =7 « [ CTED L s DB EDH TLE T,

NIG Advanced Genomics Center was established Oc-
tober 1st., 2011, with the aim to combine the latest ge-
nomics technology, i.e., next generation sequencing,
for example, and the genetic resources, that have
been collected and constructed throughout the history
of this institute, to create resources for new-generation
genetics. Since such resources should have links among
biological (phenotypic) annotations, data from genet-
ic as well as genomic researches, this center will work
closely with other laboratories of Genetic Strains Re-
search Center, and research communities around the
country. This center is also expected to become core
facility for research communities to provide latest tech-
nologies and tools of the present-day genomics. To an-
swer the expectations and heavy demand of genome
analyses from the universities and research communi-
ties, the target projects that will be conducted in this
center will be chosen through NIG’s Collaborative Re-
search Program that is open to researchers outside of
NIG

L] HEHER - HEFIADRN

FAi72EE) ~ Research Activities [

HEFFASEET Y — Intellectual Infrastructure Center



HEFASEE TS — Intellectual Infrastructure Center
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Genetic Resource Center

EMEEEREY Y —TIE KBE/HER. AR Y TVRA V3
TYIUNRI BT T4y VA MR ERTREDEYREIC
DWT AEMBPERET 2HEABBERERREYRFEZREAEL.
TN OREHRE EENNORZPHAFTEEANODET —EX
ZITo TWET INSDNAA YUY —XICEET 215 IF. BE
TRAHBEHE EBICTRAMT A MO STHERICHREL TW
Fo . E o ABE/ HER. AR Va3 vIa v ETI5 71y
VAT XERBEED S 3 FINAA VY =T OY Y
M (NBRP)ICEBE L. SEMEO R E/ G T THEE U TE
BLUTCWEI,TSIC.NBRPOIEREZ VY —& LT BERD/X
AAVY —IAEEBFRREEOPREL TESHL TWET,

=UNIEAwPEA

NIG Mouse Genetic Resources
www.shigen.nig.ac.jp/mouse/nig/

BLIFOE R 5%

Hydra Genetic Resources
www.nig.ac.jp/labs/OntoGen/keitou.html

The Genetic Resource Center (GRC) takes responsibility
for development, preservation and distribution of fore-
front bioresources of various organisms including E. coli/
B. subtilis, Rice, Mouse, and Drosophila, Zebrafish, C. el-
egans and Hydra. The above information is open to
the public through web sites shown below. The GRC
participates actively in “National BioResource Project
(NBRP)” of MEXT for E. coli/B. subtilis, Rice, Drosophila
and Zebrafish as central or sub-central organization for
each organism in the project. Furthermore, the GRC
also contributes to NBRP as the national center of
bioresource information, taking responsibility for sup-
porting development and management of the rele-
vant databases.

BEHOEIST 4wy BEF IV\VY—NSy TR
Zebrafish Gene trap & enhancer trap DB
kawakami.lab.nig.ac.jp/

N RARKE SNP 15

NIG Mouse Genome Database

molossinus.lab.nig.ac.jp/msmdb/ www.nbrp.jp

FYaFIAFUY=RTOI L7 MERRFYA b

National BioResource Project HP

ARBEET —IN—R
Integrated Rice Science Database
www.shigen.nig.ac.jp/rice/oryzabaseV4/

HADN D%

Japan Mouse/Rat Strain Resources Database
www.shigen.nig.ac.jp/mouse/jmsr/

NIG Fly Stocks

BEWOY 3 DY 30N THRR

www.shigen.nig.ac.jp/fly/nigfly/

BTHOXEBED Y —X
NBRP E.coli Strain
www.shigen.nig.ac.jp/ecoli/strain/

239V 30N\IT-HEREEENEF
Asian Distribution Center for Segmentation Antibodies
www.nig.ac.jp/labs/DevGen/segmentation/

BIGIOEFEA ZRRT —F X=X
NIG Wild Species of Rice; Strain Database
www.shigen.nig.ac.jp/rice/oruzabaseV4/strain/wildCore/
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National BioResource Project (NBRP)

L F2aF )b\ (7Uy—x70Y 7 MNBRP) &I

F 3 FI)UNAADY — 270 =7 b (NBRP) & ). 1BV 3.
R OCBLETMRIEDNA A )Y — X EDBGRER) 2 EHE U
THENICEFET 2XERPEOER 7OV o7 T Sitelc
AD ELRIEERTANEIIE & 752D & & wAEES U f FtHeE S e
BET SV 10— REV T XHRFZEDA =T T« 7 DT, 2002
FEMNSHEMO 7OV V7 MU THBEINEUZ.2007TEED
SFE2BD 7Oy 7 M EBEI N 201 2FEEN SIFEIEHDO 70O
IV MESIERNIN TWEIFEIELE2HO 7OV 17 hD&E
TEBUTIFEAEDINA AV Y —ZUTEWTUER R FEHR
BB OBEENERING - BEBICHELTE LU, —EBD/ 1
AV =R OWTIHFRREREICEL TV EFHIESNTWET,
FEIPTEFNAAVY —XDE-EFENBESZEISICEDDEEDIC,
VY =207/ AEEIIER O AP IEF O RIERFEMTED
ERIFTITORIFICEH LS. BARD MRS T HFEDAEMRILIHTE D F
BOWEBRL5L588ULTENDET,

L A 8B

NBRPFZ 17U+ T AIAFTRDHANEE 7525/ A YUY —X
DEEETO>EEBILNAAYY =DM IIEEESH. S5
A A Y =R B EROEfZERT 220, (1) RIZAIHL
REBEIOT L. Q)T / LABEREREFETOT S L ()ERE
WEFHE7OAT L DBEREVY—EFEIOT T L0D4D0DT7O
ToOLERT KTV T LANEEERD DDOERBL TWET
0yt 7 NOEEF HEZESDIEEDO TICEEMERENZEN
PROT7O7 T ALITA>TEEZEREL TCWET 7OV b
L2\ L T W AR IF . £ ERF208EI8. B L P I R AT,
ILEREMTRT. B IERIEM AT B A Y I AT AR
BT hve S DNATHITRT. RS R FURT. EEZERATHR AT IR,
E R P EYEE T o ABEOHEAE(ITH o> T STEBRL
BEPNAAYY —RADI—HY—0I 127 4 —DIEEPIIES
W EWTE D £ NBRPEHFIF20094 K I E LB FH
WHRICHREBESN. VAV LY b ERAENICHET 271D VL E
REBBEEZT>TWET, NBERSEORESRLE 2)L3F
EE) 3)TOVY MEBEDLLOHDTIBEY 4)EREE

LINBRPOUY—=XERMBTOTS I

The National BioResource Project (NBRP) is a national project
designed and strategically established to secure biological
genetic resources (bioresources) such as animals, plants, mi-
croorganisms, cells and genetic materials. NBRP started in
2002 as a project under “The Plan to Promote Priority Re-
searches in The New Century” following the initiative of the
Ministry of Education, Culture, Sports, Science and Technology
(MEXT). The purpose and general outline of the NBRP is to pro-
mote the collection, preservation and provision of bioresourc-
es that support the intellectual basis of life sciences research,
and also includes developing analytical methods of genome
information and preservation technology in order to add high-
er value to the resources. An information center to publish in-
formation related to bioresources was also established. To
achieve the above purpose, NBRP set up four projects includ-
ing: (1) a core facility upgrading program, (2) a genome infor-
mation upgrading program, (3) a fundamental technology
upgrading program and (4) an information center upgrading
program, all of which are promoted through coordination with
each other. The mission of the secretariat of NBRP is the follow-
ing subjects; arrangement to hold relevant meetings, public
relations activity, operational assistance to promote the proj-
ect and international partnerships.

(] NBRP D&

http://www.nbrp.jp/office/

kR 5 =pEE ER
SATO, Kiyoshi Dr. Agr., Director
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>FUaFIIAFUY—RTOI T ~ National BioResource Project (NBRP)
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DDBJ Center

DDBJ(DNA Data Bank of Japan) I&1987 €I 5%11 & W 2245w
NPT ABREZE L TARNICSNSBERIFT—F ZITNRT
WRUMRONET S U CHFEERT 2EBRFNEEXZT-
TWEI,

T DEZEILHBE25ER. B D ENA/EBI & & UKE D NCBI &
D3ZFDHHAEFI TITON THE D . 3ZFDOHETEZHMEARHIN
5745 [FHEHRBES N HRLBED T —5 R—TINSD EHF
BERAHF—IR=2 gD 5hEd,
L/-DDBIEXEFFANEESTH L DNATF—IMEINREES
ICh0Z T EBINCBIDDBINENZNERT ZNAIMEESTH D
RERMEERICL > TEBEINTWET URILA),
2009FENE Wb ZRIER Y- TV hsDENT—F %
V59 % Sequence Read Archive EfEED I —T T h 5
DHEAT—4 %INET % Trace Archive ©H INSDC D X > JR—|(C
b FE U,
DDBJOBHADEHEF ZHEE TR T BH-T—
SEREODLIDDENSRDHEDIRET TCIOMLZT DOV Y
ZFET /T —EFHDICThNTWE T DDBINIEEE
3000~4000DRZL 7 IL— T h T —4 Bix L A TIZ2INSD
DI10% % HEHTWET (USRILB) . E o HAKE BN D%
T O AT & 2R O AFREE T HEBRIBAHM ICEHEF
BEIREITF—IR=ZANMHAINTE D HARICINZ CEER
FFARDODTFT—FEEBENAA A Y TN T v I HER
(KOBIC) 1% TDDBJ e &Sk 97, (J{xJLC) . DDBIA
BT 2MRAHIFEAOHERENFLTT N, 7 I T7EELF
AEOMREELEFNET (URILD),

7o 201 3F £ D BRI RATIREERE (UST) L HRA T MBI
BMRT — I HBEDILHDHIRAFRT —F BT —45~—Z (JGA)
DEAZEMBL TVET,

A B

DDBJ (DNA Data Bank of Japan) was established in 1987 and
joined international data exchange and archiving scheme
between NCBI and ENA/EBI. This tripartite collaboration is
called INSDC (International Nucleotide Sequence Database
Collaboration).

DDBJ, as well as NCBI and EBI, is serving as one of three data
inlet and outlet to the “INSD”.

DDBJ is reviewed and advised by its own advisory board and
also by international advisory board to INSDC (panel A).

In 2009, INSDC added a collaborative meeting to deal with
mass sequence data produced by the “next” generation se-
qguencers (Sequence Read Archive) and traces produced by
traditional sequencers (Trace Archive).

Daily operation of DDBJ is performed by every about 10
bio-annotators and system engineers under staffs’ supervision.
Every year, sequence data are submitted to DDBJ by almost
constant number of groups, 3,000~4000, for the last 10 years. It
always consists about 10% of INSD records (panel B).

Since 1993, sequences related to patent claims are also sub-
mitted to DDBJ by Japan Patent Office because INSD is used
as a framework of sequence data exchange among JPO,
USTPO and EPO. Recently, KIPO started to join this data shar-
ing though DDBJ with help of Korean Bioinformatics Institute
(panel C).

Researchers who use DDBJ to add their data in INSD have
been mostly Japanese (>90% of Japanese submit the data to
DDBJ), but recently researchers in neighboring countries also
uses DDBJ to some extent (panel D).

In 2013, DDBJ started a service of database for controled ac-
cess data (JGA) in collaboration with JST.

The Number of nucleotides by Contributors to DDBJ Release

-~ (
DDBJ
DNA Data Bank of Japan P 140
DDBJ Sequence Read Archive 9
DDBJ Trace Archive 8120
BioProject c
2 100
z
pra
I 5 80 H GenBank
o
I ’ < k-1 mEMBL
I d E; E 60
2 1 DDBJ
40
GenBank ) EMBL-Bank 0
Sequence Read Archive Sequence Read Archive
Trace Archive Trace Archive
BioProject BioProject N
v
)
D

C D

(2) Proportion of entries for
each patent office

(1) Proportion of PAT division entries
in DDBJ release 95.0

Intellectual Infrastructure Center
submission count

= Other 39 2 25 127 68 52 8 86 144 135 120 141 165 287
= Egypt o o 2 0 1 4 0 15 21 10 2 9 23 48

rovin
=india 0 )
= Thailand 0 B 1 36 29 25 64 56 7 84 62 89 % 99
=China 46 ) 14 57 79 58 52 183 52 59 57 111 89 143
= South Korea 69 66 61 55 95 101 110 119 a7 61 66 78 146 106
mJapan 4123 | 4110 | 4134 | 3884 | 4311 | 4084 | 409 | 4109 | 3734 | 4103 | 3628 | 3755 | 3851 | 3450

HEMASEEEYS—
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NIG Supercomputer System

EBEFICIEERNIEROEGRA—/N—I V1 —F V5 —
D—DONHEINTWET VY —TIERFTIMD I TR 5 —
NI V(TR ZREPEEMFRBEED FICHEBL TED. £
RICEHL UTBITREC TR U AT — 5 DRI E B 5
TWEd,

FEFEICIF40ZEBZ 2 KES L UOMRERED 1957 — Y DIt
ICHAShE Ui,

http://sc.ddbj.nig.ac.jp/index.php/continue-users-info

ltems Specifications

Ca— VAT “]NiG

NIG has one of the three publicly funded supercomputer cen-
ters for life sciences in Japan. The latest high-performance
cluster machines (tables) are open to the research uses in Uni-
versities and other organizations along with the optimized set
of mathematical and bio applications and public data ar-
chive.

Last year, more than 195 research projects across more than
40 organizations used our computer system for their research-
es.

EAHE
Amount of hardware

Thingt&./— kK 352 node
1 Thin node Memory 64GByte CPU Xeon E5-2670x2 16 Core (B4&ICGPGPUER)
202 node

Memory 64GByte CPU Xeon E5-2680v2x2 20 Core

(B4BICGPGPU, 3261 Xeon Phifs)

Mediumst&./— R

2 Medium node Memory 2TByte CPU Xeon E7-4870 x10 80 Core 10 node
Fatst&/— K
3 Fat node Memory 10TB  CPU Intel Xeon E7-8837 768 Core 1 node
T RO EE (BEIHEE) N O 7w T F7—hATAE&
) . . 5.5PByte
Electric power saving storage For archive or backup use.
5 A AU #E (EnREE) WET 7 AV RAT LlLustrelCRD2EE./ — R 7PByte

High performance storage

D ODOBRALFN T & ADEBERT « A T8,

7R—L/ scratch$8iE (T H A

Every computing node can access the high performance
storage via Lustre file system. This storage used as

home area or job scratch area

£1 2012FEHBKLVU2014FEEASEE I AT LBE  Tablel: Computing system installed in 2012 and 2014

VAT LERR012FED)

B/ — RBKLUEE ./ — FREEERER = v hD—2 (InfiniBand QDR)

ENLEGEMERRA—/(—OE 21— XF A NIG supercomputing system
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Transdisciplinary Research Integration Center
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DECHEE AT LAZ]TOI T b

Systems Biology of Genetic Function

BEREEE Y X T AR ZTRERE R EEF BHRE ME
FICK DAL B Le BRREKROREBEY AN
ALEY AT LhEUTEBBRIZSIEZENELTVWET AT
Ay b TRELECAMAAPSEEENRET 28R
BLUOPHREREZEEICIE LLEGEREZHIC.KEY / A
ENZREHRECTFRRZBEFR RRESZHORKELED
LRI S RGECRFOMBNT — 5 215 £ EILBIWRAT
ST D IBERAIBEAN St BIB AR DMt TET U v I Bl &
BELT T/ AECELNRY b7 =7 OHEZTVWET,
EYD R DEMIGELT (7 / L) ez  EYRIRELITE)/Y —
VEMHNERBEDESRER Y AT LAE L THRAES ZET,
BLFVBRE M ZEME LU EDRROMICBBITDOAE
MO ZBIELET,

Systems biology is a data-centric inter-disciplinary study of ge-
netics, informatics, and statistics focusing on complex interac-
tions in biological phenomena. This project aims to describe
multi-dimensional gene network systems that create biodiver-
sity of organisms in gene expression, morphogenesis and be-
havioral pattern. Production of massive sequence, gene ex-
pression and phenotypic variation data of unique and rich
genetic resources at the National Institute of Genetics (NIG),
development of information technology at the National Insti-
tute of Informatics (NII), and of statistical modeling at the Insti-
tute of Statistical Mathematics (ISM) will be performed and be
combined together to understand complex functional genet-
ics network.

— ZRMRBY OB ERFHOX v M7 — VRS 2T LDOHEE
Figure - Development of analytical systems for revealing functional genetics net-
work.

SEMFAKE | EIXLETRIMER. Mt MIEMEM. EXERAMEA. KRR
P RRIERR. BEREYZWRA. BEPMRR. BRERRZ. BHAFR
R, RERZ. TUNKE BERIRAZRAT. MEAZE, RELEMER?. &
HTIBKRZ. KBRAFILAF
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'R BE 2R #=¥F
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Members at NIG

® Postdoc KISO, Ayako
TATSUMOTO, Shoji
HARUSHIMA, Yoshiaki
CHEN, Chaoyan
WADA, Hironori
FUKUTA, Kentaro

® Project Researcher HORIUCHI, Yoko
HOTOYAMA, Ayuko
MOCHIZUKI, Takako

[k Em> AT LF]TOIT O b
Systematic Analysis for Global Environmental
Change and Life on Earth (SAGE)
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The interaction between life and the surrounding environment
should have great impact on the evolution and diversity of
life. “Systematic Analysis for Global Environmental Change
and Life on Earth (SAGE)” project integrates researches on
geoscience, bioscience and informatics in order to under-
stand the life system on the earth. The Transdisdisciplinary Re-
search Integration Center is responsible for SAGE project, col-
laborating with National Institute of Polar Research, the
National Institute of Genetics, the Institute of Statistical Mathe-
matics and the National Institute of Informatics, and several
universities. We are currently approaching functional analysis
of adaptation mechanisms to cold and dry environment, us-
ing microorganisms and nematodes isolated from Antactica.

— [E]FEOHE CRER Sz A7 hE|EERD 558 S h /- Pseudomonas [EHIE.
[A 1587 & FIEMNE % #5 DR ARAR R Plectus murrayi

Figure - [Left] Bacteria Pseudomonas sp. isolated from “Moss Pilar”, ecosystem on bottom
of an Antarctic lake. [Right] Desiccation tolerant Antarctic nematode Plectus murrayi.
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Members at NIG

® Project Assoc. Prof. YANAGIHARA, Katsuhiko @ Postdoc KAGOSHIMA, Hiroshi
BABA, Tomoya
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YANAGIHARA, Katsuhiko BABA, Tomoya
Project Associate Professor  Project Associate Professor
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Activities and Events for Research Promotion
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[ NIG Colloquia

Seminars are held every Friday by researchers at the insti-
tute to discuss their progress during the past year. Presen-
tations are made not only by faculty, but also by fifth year
graduate students as a part of their D5 Progress Report.

[J Biological Symposia

The Biological Symposium is held throughout the year, fea-
turing distinguished speakers in many areas of biological
sciences, from universities and institutions worldwide.

IAFOIAIVVRI T Dr. Stephen KowalczykowskisEa
Biological Symposium Presented by Dr. Stephen Kowalczykowski

[J Open House

As one of the events of the Science and Technology
Week, NIG opens its grounds and facilities to the public.
Visitors attend exhibits and special lectures as well as en-
joying cherry blossoms in the campus.

Open House on April 5, 2014

[ ] Public Lecture

Once every autumn, NIG holds a public lecture in Tokyo,
presented by its faculty.

RHFEER IS 1BBIEHER

Public Lecture Presented by Dr. Maeshima Kazuhiro
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International Activities

LI BANDIRE & DHEER [] Collaboration with researchers from foreign countries

[] =57 International Activities
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National Institute of Genetics promotes collaborations not only
with Japanese researchers but also researchers from foreign
countries. Division of Molecular and Developmental Biology
(Kawakami lab) has the world largest transgenic zebrafish
resource that is useful for developmental biology and neurosci-
ence. In 2013, researchers from UC Berkeley (USA), Chinese
Academy of Science, Nanjing University (China), Academia
Sinica (Taiwan), King’s College London (UK), College de France,
CNRS (France), and Academy of Athens (Greece) visited
Kawakami lab and performed genetic screens to find fish that
will be useful for their research (“shelf-screen”). Thus, National
Institute of Genetics is aiming to establish a basis of international
collaborations.

(] NIG International Symposium

In order to contribute to advancing the frontiers of genetics, NIG
has been organizing and sponsoring international symposium
and promoting academic interactions among researchers from
diverse backgrounds and disciplines. This year, we supported an
international symposium “The Causes of Genome Evolution”,
held in Shizuoka, Japan.

This conference (organized by Hidenori Tachida, Kyushu
University & Hiroshi Akashi, NIG) focused on research at the
interface of evolutionary genetics and functional genomics. The
conference was attended by about 60 investigators (40% from
abroad). The conference size and format were designed to
promote interactions among junior and senior as well as
domestic and international investigators.

Dates: March 14 - 17, 2014
Venue: Toray Conference Center and National Institute of
Genetics, Mishima, Japan




I AEAREEICHT DY R— b

BEMOEBNBHTREZEZR RES TS0 IC BRI bHEE
EEANFRABENET> TOWE T HEANES - BRAENEE
DEZRU 2 ERARICEZTED LS HRMLHEES )L—7
(GIP) M EBARIOETHFN S KABROEBEFHE EBFRLP=
BETY7OEFBROEMICEDZECRAVWVYR—MZEHELT
WEFT HARZEBOERL v AVEHT>TVET,

(] Support for International Researchers

NIG is committed to support international researchers so that
they can dedicate themselves to research in a stimulating but
yet unfamiliar environment. New international NIG members will
receive assistance from the Group for Internationalization Pro-
motion (GIP) with their initial move to Japan - and throughout
their stay at NIG / SOKENDAI. The support offered by GIP
includes help in visa applications, administrative procedures
upon relocation/employment, flat hunting and medical care.
GIP will also provide useful information of the area to enrich your
academic and personal life in Mishima. Free Japanese lessons
are offered to those who wish to learn Japanese language.

For more details, visit GIP web page: http://www.nig.ac.jp/jimu/
soken/GIP/index.html

Please feel free to contact us if you have any questions about

working/studying at NIG/ SOKENDA.

GIP Help Desk Coordinator (General Affairs /Education Team):
MIURA, Chikako cmiura@nig.ac.jp

NEAAFREDR(F AL  Hosting foreign scientists

Chair of Internationalization Promotion Committee:
Professor AKASHI, Hiroshi hiakashi@nig.ac.jp

K& /7R /Fi/E  Name / Subject title / Affiliation

1A Postdoc A XBDLBFMEEDT U Y — AEBDHEE TEYETITRE

F ?ﬂ WANG, Zi-Xuan  Development of resource basis for promoting diversity studies in genus Oryza. Plant Genetics Laboratory
LIRS Postdoc A RBDOLRMB SOEEZEDREFN TEYEEHTEE

SHENTON, Matthew Richard ~Characterization of biodiversity and species variation in genus Oryza. Plant Genetics Laboratory
B1HIRE Postdoc DDBJ [CHITDIRREIIAESIFITROZ AN INE SKEL DDBJ /%5 —

Zs PBE#E LEE, KyungBum Reception and quality control of the massive submissions at DDBJ. DDBJ Center

LIRS Postdoc AEADEODHEREDD FHEEETOREDNAICHITHEZEDEHR ST EGIRZERF

PERPELESCU, Marinela Molecular mechanism for chromosome mis-segregation and its implication in carcinogenesis.  Division of Molecular Genetics
BLHRE Postdoc T bOXTPHEBICBT 27 ONF VEEDEN S FEEHRER

?Eﬁ ﬁ:ﬁ% SHANG, Wei-Hao  Analysis of chromatin structure in centromere regions. Division of Molecular Genetics
BEfRE Postdoc N O A TEREE R EME T Nanos2DIEH RNA DEIE & HEBERRAT FETHHRE

5 %E',j ZHOU, Zhi Identification of target genes of Nanos 2 in germ cell. Mammalian Development Laboratory
RS Postdoc N RAETEMRB DD LR ERIB DEET RET SRR

9':'5 7? WU, Quan Study on the mechanism of sex determination of murine germ cells. Mammalian Development Laboratory
ELHRE Postdoc A XOETEHIRFE A (CBSD S RNA S EEE DR RRES

%U LU, Hua Analysis of RNA-binding proteins promoting germ-cell development in rice. Experimental Farm

ISEHFE Postdoc FRBRDIEN IR D BB DI R SHIBERE

% EREFE JIN, Yinhua Study on asymmetric cell division in C. elegans. Multicellular Organization Laboratory
RHEMZE ProjectResearcher ERFFIZ T 7 A JUEENTE K UHIEIIRER(IC K S BERERARDREA NIEETHZTERRS

GURUMURTHY, Aishwarya

Gene expression profile and regulation for understanding disease pathophysiology.

Division of Human Genetics

EFE3A, International Activities
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Cyber Museum of Genetics http://www.nig.ac.jp/museum/
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http://www.nig.ac.jp/jimu/soken/index-j.html

National Institute of Genetics (NIG) functions
as the Department of Genetics, SOKENDAI
(The Graduate University for Advanced Stud-
ies) and offers PhD programs in Genetics. Our
5-year program accepts those with a bache-
lor's degree or equivalent. Those with Master's
degree or similar qualifications are also eligi-
ble to apply to our 3-year program.

Our graduate programs provide interdisciplin-
ary education with frequent seminars, journal
clubs, and workshops on scientific writing and
presentation. Highly qualified students can
receive financial aid.

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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FekZ - Rl IZTR - B2 E R Department of Genetics, School of Life Science, SOKENDAI

[J High quality research

United under the term "Genetics", graduate students at NIG con-
tinue to expand the frontiers of life sciences in molecular and
cell biology, development, neurosciences, evolution, structural
biology and bioinformatics. The quality of NIG research is evi-
dent from the frequent citations of papers published from the
institute and the high funding rates for our grant proposals. NIG
houses tremendous resources for basic research in life sciences,
such as the well-established DNA database (DDBJ), an extensive
collection of natural valuable and mutant strains of various
model organisms, and state of the art research equipment.

[] Excellence in graduate education

Unlike most other Japanese universities that retain the "pyramid"”
lab structure, professors and associate professors organize inde-
pendent research groups at NIG. Each group is small; a typical
lab consists of fewer than ten people. Thus, the ratio of faculty to
students is extremely high, an average of 2.08faculty/student.
This enables the graduate students to have frequent and in-
depth discussions with faculty-something not possible at institu-
tions with an undergraduate program, which must accept sev-
eral students per faculty every year, not counting
undergraduate students!

[] Diverse courses and frequent seminars

The Department of Genetics offers diverse courses aimed at pro-
viding in-depth as well as basic knowledge on various fields of
life sciences. For example, in the course "Perspectives of Fron-
tiers", students can obtain credit by taking two short lecture
series that deal with fundamental principles at the boundary of
biology and another field. Molecular and Cellular Biology and
Developmntal Biology are offered in two forms: e-learning in
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which you can learn basic consepts over the internet, and
courses that center on critical reading and discussion of the pri-
mary literature. Courses on scientific presentation and scientific
writing are also offered.

A large number of seminars covering various fields of life sci-
ences are held by NIG. About 90 "Biological Symposia" featuring
eminent scientists from all over the world are held annually. In
addition, members of NIG present their progress during the past
year at weekly "NIG Colloquia." These seminars also include
question and answer session with active discussions in which stu-
dents can learn how to discuss and debate various scientific
issues. Graduate students are invited to lunch with seminar
speakers, where students have a chance to personally talk with
internationally renowned scientists. Almost all the seminars are
given in English, and the graduate course lectures are also given
in English. Knowledge of Japanese is not required for completing
the graduate program and obtaining PhD degree.

[] Team teaching

NIG has a policy that "all" faculty members should be involved in
the education of each student. As in other institutions, most
research activities of a student are done in a particular research
group, headed by a thesis advisor. However, each student in the
NIG graduate program elects four faculty members outside their
own research group as members of their "Progress Report Com-
mittee." This committee meets with the student once per year (or
more often if requested by the student) and gives advice on the
student's thesis project. Every year students will have opportuni-
ties to present their work in poster sessions or at the NIG Collo-
quium, and have discussions with the committee, as well as the
audience. By providing a friendly and stimulating environment to
have in-depth discussions with researchers in other fields, this pro-
gram helps students to broaden their views and to find break-
throughs when research is not going smoothly. It also gives
opportunity to prepare for presenting seminars at conferences.

AR AZRAR  EmilRfER BEGEFEER - Department of Genetics, School of Life Science, SOKENDAI
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BEMBERERARE i 2 MTRE - B FER Department of Genetics, School of Life Science, SOKENDAI

[] Close network of research groups

NIG is famous for active interactions and discussions among the
in-house researchers. Because each research group is small,
many groups have joint lab meetings with other labs, and
collaborations between groups are very common. Graduate
students also actively and freely visit other research groups to
acquire new techniques and knowledge, which is another merit
of small groups. NIG also hosts various types of researchers, such
as postdoctoral fellows, collaborative researchers and visiting
scientists from abroad. Interacting and networking with
researchers with diverse levels and backgrounds is an ideal way
for students to develop broad and balanced views as mature
scientists.

[ Life science joint retreat

SOKENDAI houses the largest number of life science faculty in
Japan. In addition to the Department of Genetics in Mishima,
the Okazaki area has two departments the Department of
Physiological Sciences and the Department of Basic Biology and
a fourth department, the Department of Evolutionary Studies
and Biosystems, is located in Hayama. These four life science
departments hold a joint retreat every year for scientific
interactions.




PH(CHT DIRCEZIEES)  Various aids to students

REGAEE U TOEFBESAEDORTRL TIEAFFHTEHD F
Bho— ABIDIRE EEAKICEWLNILDORRERZHITHI &
TR SN TVBICHEI D DS T HEEZZIT TWE 1 ZEE NS
BN THZ O MHEET DIDIFERETINDbRITNIERD =
B 7 AU DT KREREDEERIZEPIEEHEDRFT
27T ML oTaBIN, FLREICIEIHES (stipend) A G
ENBZONEE T IBEDOHARDOHE TIERERDFEICEE
HREBIE S5 X 2 AT ASEO TRENTWET 2D & S 744!
KOTTH BLREERIG. ZEN - ARIOHREICEDIEES
BIEZEMRT 2/CHICHRLBEDDETEZLLISELTWVWET,

L] BB

BLEEFR TR KREREZ VT —F 7YXV MNTERAL GBS
ZXH L TWERT RIS 5 F—8H) 1. 28 RNFERE5T5M. 3HER
M ENFEEOLATY . e ARFAETERBORZEDES %
HETLEH I AFREZD DS A HREEERBICHEEL XTI,
BOLDORE T HEZELENMRIFHHAEROSNTVET A
FRLVRERC O W TR BEANEHIC K DA EET A DFE
BELGEZFICN U AZRREED S 2 FERRNISHIIE TR
HENBHENHD XY,

L BIZRRDEZE

MEREICE > TS BITHRENL T TR ZDRBENCHEEKT
DEENE ARV TIMFICERE TR BT DEE0 IEE RN ICERE
FTEIEHICIEBIEFIC DT WBEN T B LESEEE Clc M35
TR KRR FERT 5 EEBTE LS BERERIENEE
fIC L 2 RBHRIEETEESPHEN U F2TLICLDRET
LEYT—ya Vv RERE BHRARBRBDEAZT> TWET M
[FULTDURLZ CEBEL 22 LY,

Scientific writing : http://www.nig.ac.jp/jimu/soken/courses/sciwri/
Scientific presentation : http://www.nig.ac.jp/jimu/soken/courses/EfS/
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NIG and the Department of Genetics conduct various activities
to support graduate students and enrich its graduate program.

[] Financial aid

Students accepted to the International Graduate Program at
NIG will be nominated as candidates to receive the scholarship
from the Japanese government (MEXT fellowship). Third year
students can also apply to a “Research Fellowship for Young
Scientists” grant sponsored by JSPS. Other financial aids are also
available.

[] Courses on scientific writing and presentation

Scientist must not only make new discoveries, but also
communicate new findings effectively to others. The ability to
present and discuss science in English is thus an essential skill that
must be learned within your graduate career. The Department
of Genetics offers many courses and workshops on scientific
writing and presentation, including a newly developed
curriculum: English for Scientists. For details please take a look at
the following URLs:

Scientific writing : http://www.nig.ac.jp/jimu/soken/courses/sciwri/
Scientific presentation : http://www.nig.ac.jp/jimu/soken/courses/EfS/

[J Aid in finding a job

To help our graduates find jobs after obtaining their degrees, NIG
collects recruitment information for positions such as postdocs
and assistant professors and informs the graduate students and
alumni using a web page and a mailing list.

[] Travel funds

Once you have obtained interesting results and polished your
presentation skills, it's time to show them off at international
meetings. Indeed, many NIG graduate students have been
selected to present their work as oral presentations at prestigious
international conferences. NIG students are eligible to apply to
several travel funds to cover the costs of attending international
conferences.

AR AZRAR  EmilRfER BEGEFEER - Department of Genetics, School of Life Science, SOKENDAI



KEFEFZZEZTVNDAN |

Prospective Students!
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[] SOKENDAI - E-ZFHEHDVD
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ABRICDWTBNLIcDVDZHIMEL £ U e Bt (FEE) £ HE S
N 5773 BILEGFMRAARFEFEY (info-soken@nig.ac.jp) &
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HREMRAKRERAZR  EmiFIMRE - ELFHEI Department of Genetics, School of Life Science, SOKENDAI

(] Undergraduate research internships at NIG

NIG offers a 10-week undergraduate research internship
program for international students who wish to gain experience
in scientific lab work. Each intern will join ongoing research
projects in a world class research group, and will be provided
with latitude as well as responsibility to conduct “real” research,
i.e. something that no one in the world has done before. Interns
also participate in various Departmental activities, such as
lectures for our graduate students, journal clubs, and seminars by
outstanding researchers in and out of NIG. Japanese lessons are
also available. Stipend will be provided to cover travel and living
expenses. If you want to find out what it is like to do research, this
is the best way to spend a summer.

http://www.nig.ac.jp/jimu/soken/intern/index.html

[l Promotional Video of the NIG Graduate Program

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 affairs
section (info-soken@nig.ac.jp).
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Publications by NIG Graduate Students

[] Graduate education at NIG

Educating future generations of scientists is central to the mission
of NIG. Our undergraduate and graduate programs provide
many opportunities for students to gain scientific knowledge and
experimental techniques as well as professional skills. However,
though less tanglible, we also believe that developing the “spirit
and attitude of research” is critical for young scientists. The
accomplishments of our students are perhaps the most
important testament to the success of our research and
education programs. The figure below shows some NIG
graduate students and their first-authored work recently
published in top scientific journals.

Heterogeneous tempo and mode of conserved noncoding sequence evolution among four

mammalian orders.
Babarinde, |., and Saitou, N.

Genome Biology and Evolution 5, 2330-2343 (2013)

Isaac Adeyemi Babarinde (D4)

REMDIER. RES UWAM KD ZWRZHER. © U TERNR
BEIAZI 22570 — DRy NT—=U&EGIHE Ny TI S RADKE

BRI D% T Yo

Ilsaac Adeyemi Babarinde (p4)

The-state-of-the-art facilities, great human resources,
productive scientific discussions, as well as established
networks with international science community make NIG one
of the best for graduate studies.

An allometric relationship between mitotic spindle width, spindle length, and ploidy in Caenorhabdlitis elegans embryos.

Hara, Y., and Kimura, A.

Molecular Biology of the Cell 24, 1411-1419 (2013)
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Hara Yuki (Graduated in March 2010)
NIG has a good environment to concentrate on your own
research. Please enjoy your research through a lot of
discussions with colleagues in NIG.

Egfr signaling controls the size of the stem cell precursor pool in the Drosophila ovary.

Matsuoka, S., Hiromi, Y., and Asaoka, M.

Mechanisms of Development 130, 241-253 (2013)

ARSI (2011.3 %)
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BRIACHZE UKD Varied program to host researchers

Matsuoka Shinya (Graduated in March 2011)

Thanks to the favorable environment to develop a scientific
career in NIG/SOKENDAI, especially the intensive teaching
about the scientific writing and presentation.

BRI AMRKZORZREDHEBICHERL TWET BEFEF
INICEEY 2FBINHTEZERL TWHRFERE (EL-FLFER) T
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SEAIE http://www.nig.ac.jp/welcome/howtowork-j.html & & & < 72
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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 international exchanges. In addition
to institutionally-founded posdoc positions (NIG postdoctral fellow;
http://www.nig.ac.jp/english/about/recruit.html), 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.

AR AZRAR  EmilRfER BEGEFEER - Department of Genetics, School of Life Science, SOKENDAI
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The Advisory Committee gives advice to the Director-General on administrative affairs including joint research programs.

IINEF EFEERPAFRIZR FEFRERST RERZRZ MBI FRIZER

OGAWA, Tomoko Vice-Director, lwate College of Nursing NISHIDA, Eisuke Professor, Graduate School of Biostudies, Kyoto University

Bl —1t MAATECEN B EZMAPMREE RRIZMR Y Y —K Efsth RRAF KPR Z R R

SHINOZAKI, Kazuo Director, Center for Sustainable Resource Science, RIKEN KURODA, Sinya Professor, Graduate School of Sciences, The University of Tokyo

E3m]iz5S RBEEMAZ AR Y Y —& Z N RIERFERFF LR R

SEKIGUCHI, Mutsuo  Director, Advanced Science Research Center, Fukuoka Dental College SUGIMOTO, Asako Professor, Graduate School of Life Sciences, Tohoku University

BEFER RRAF R R R R 2SR 280R R ST BTBEANBCEMAMASE - BERZREMR I —TT4Lo5—

SUGANO, Sumio Professor, Graduate School of Frontier Sciences, The University of Tokyo ~ MATSUZAKI, Fumio Group Director, Center for Developmental Biology, RIKEN

fzfmareg:iil TUNARZRZ IR TR IR ESN|V = &) ERsEmRmTF—T7UY—F 70—

TACHIDA, Hidenori Professor, Faculty of Sciences, Kyusyu University MORIKAWA, Kousuke Chief Research Fellow, International Institute for Advanced Studies
(FIHNEE)

WOEE ElFrE N EE— BB R FT 5 NZREN-S iR ey Y —K

SHIROISHI, Toshihiko  Vice-Director KAWAKAMI, Koichi Head, Department of Developmental Genetics ~ OKUBO, Kousaku Head, Center for Information Biology

FARshZ RIS ARt EANECIM R RN TR S BEHR - 7V =Tt 5—K

ARAKI, Hiroyuki Vice-Director SAITOU, Naruya Head, Department of Population Genetics ~ NIKI, Hironori Head, Radioisotope Center

RIEER DFECIFERER =y HWaBECM R ERE IS Ky S OAEEY Y —K

FUKAGAWA, Tatsuo  Head, Department of Molecular Genetics ~ KAKUTANI, Tetsuiji Head, Department of Integrated Genetics ~ FUJIYAMA, Asao  Head, Advanced Genomics Center

I\MEEZ TR E T RN T 5 BHDD RREYRR Y —R (FINZES)

KOBAYASHI, Takehiko Head, Department of Cell Genetics ~ KURATA, Nori Head, Genetic Strains Research Center

7 R)I\A T U—R— K  Advisory Board

MEAMCELDEEFRIC OV ITRXIGEERBEDORD ICISUBIEZTT 5,

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

EWRFE RRAFZREHR Walter J. Gehring  Emeritus Professor, Biozentrum, University of Basel
IWATSUKI, Kunio Emeritus Professor, The University of Tokyo Tim Hunt Principal Scientist, Cancer Research UK, London Research Institute
o EZ BB John Sulston Chair, Institute for Science, Ethics and Innovation, The University of Manchester
SAKAKI, Yoshiyuki Emeritus Professor, The University of Tokyo Eric Wieschaus Professor, Princeton University
IR MIATEOE NI CRRARFRL - BERERamA Y Y-k
TAKEICHI, Masatoshi Director, Center for Developmental Biology, RIKEN
&1 ESZE  Council for Strategy Planning and Coordination Z&EBIZEES  NIG Committees
FIROIEBOT MAMOERICHIT 2ERAAHOIELREZTO>EE ZFBR ZBk RS ZER
5T MR AR & EET B, Committee Chair Committee Chair
RS A = HE AT S A =
Under the Director-General’s supervision, the Council makes basic plans and policies on h;E”*FE"’TEK HAEE o BEtRR2RE S FASLZ
NIG management in addition to coordinating with the ROIS headquarters. Future Planning SHIROISHI, Toshihiko RI Safety ARAKI, Hiroyuki
N - W srgL f== BLTERZ ERTLRES b
FRLELY  WERE FEMBATR 5 — 8% (AR TRERE FoAshe 0 METEMABRSSRE [E H
Research Planning SHIROISHI, Toshihiko  Transdisciplinary Research  NIKI, Hironori Budget ARAKI, Hiroyuki =Z N ,ﬂy
ALY Integration Center MR HEE R IV NGWES @J#@%%ﬁ%ﬁﬂ HA%E N
ARAKI, Hiroyuki STIEY Nl %‘E Facility Management KOBAYASHI, Takehiko Animal Experiment SHIROISHI, Toshihiko
! i . oo = N W RBESS S =4 IR
%’Bﬂ@ H Evaluation UEDA, Ryu B R ES J | |J:>%:_ BTJA Eﬁ)\ E}¥§§E E.igugﬁ
KTIJRATA Noti fﬂ?ﬁ . %I]E!Z?Ei—% I’f‘%xﬁ__ﬁtﬂa Common Equipment KAWAKAMI, Koichi Fire & Disaster Prevention Generél ~Manager
— ’ Public Relations/Intellectual SUZUKI, Mutsuaki = ET%%ééA E%UJ*W{ZE;‘E 954@%155/@%%% E%ﬁ&grﬁt\/g_ﬁ
s’ Property 5 [SEE : /
Computer FUJIYAMA. Asao Genetic Resources Head, Genetic
HIROMI, Yasushi p ! Resource Center
HEZ8R b= RONEER WOEE
BESZFHEEFIFAZES  Inter-University Collaboration Committee  tbrary SAWA, Hitoshi Mouse Bioresource SHIROISHI, Toshihiko
E=F—%&ER BFONE— A RINEER BHDD
(ZEE&) chair Seminar NONOMURA, Kenichi Rice Bioresource KURATA, Nori
=2y BT R R IR BERER Aaf— KEE/NEER {ZART=ER
KAKUTANI, Tetsuiji Professor, Department of Integrated Genetics NIG Projects KAKUTANI, Tetsuji E. Coli Bioresource NIKI, Hironori
(FA%ZE) Non- NIG members LHREER BE—1& NIZAAVNGLE - Hi%EER BIFTR
ABFaER FUNKER R IR S bR Publicity MAESHIMA, Kazuhito ~ Harassment Prevention  Vice-Director
TACHIDA, Hidenori Professor, Faculty of Sciences, Kyusyu University %Dggﬁjfiégé _H‘T].%_Tﬁ} E';?'A/L\r_‘éﬁiﬂﬁﬁ ki{%ﬁ%
NG HIFRENBSTATRE BENSRARREY S~ J7(95—  Intelectual Property MAESHMA Kauhio ~ DUMEEESRE
MATSUZAKI, Fumio Group Director, Center for Developmental Biology, RIKEN Genome Research '
EEsE RRKRFRZHEARE BRI R HUR TEHLEERER H ./ e
SUGANO, Sumio Professor, Graduate School of Frontier Sciences, The University of Tokyo Safety & Health INOUE, Ituro
(FTNZE) NIG members MR EES mE
BEE— BRI R EIE Conflict of Interests Director-General
KAKUTANI, Tetsuiji Professor, Department of Integrated Genetics BLFEYERZER %_ﬁ%ﬂﬁ‘zm
= Ny 1 donc] Museum of Genetics SAITOU, Naruya
II\HEE TR E LI 7T R HUR > cenele "
KOBAYASHI, Takehiko  Professor, Department of Cell Genetics B}?ﬂﬂﬁﬁéﬁn EHE *’ﬁ
,% § *%ﬁéfﬁ?ﬁﬂ%ﬁ)@—%lﬁ Internatpi‘(;r;ia\IiizEationl=l‘A AKASI—lI,\Hiroshi
SAWA Hitoshi Professor, Structural Biology Center BIARSEERER I\WMEE
N PD Selection KOBAYASHI, Takehiko
WakE RITEMIAREY 5 —HIF ~ o '
DNAF—9HZEFIRZER BAF]R

SHIROISHI, Toshihiko Professor, Genetic Strains Research Center

DNA Database Advisory

TAKAGI, Toshihisa

B =,/ Management
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DNA Database Advisory Committee (Non - NIG members)

T

KINJO, Akira
I
KUROKAWA, Ken

BAAREET
SHIROKIZAWA, Yoshiko

RIS

NAGASU, Takeshi
RNER
NAGAMURA, Yoshiaki

AREBIEF
HATTORI, Masahira

BHEC
FUJITA, Nobuyuki

BLFHERAKBRLZEEZER

KBRS EREMRATAERR

Associate Professor, Institute for Protein Research, Osaka University
RRITERFAPEEHERAE DI EIR

Professor,Tokyo Institute of Technology School and Graduate
School of Bioscience and Biotechnology

() REEIREEE A VA TYVRAT IRV —rEEEER
Director, Department of Planninng and management,NBDC
Japan Science and Technology Agency

TP AR ESE - CSOHE=EHE

OFFICER, Special Associate to Chief Scientific Officer, Eisai Co., Ltd.
BUAHEAREENERMERREENTRY /MR ey /L))-A1 bk
Director, Genome Resource Unit, Agrogenomics Research
Center, National Institute of Agrobiological Sciences
RRRFERZ G AL RN 2R IR

Professor, Graduate School of Frontier Sciences, University of Tokyo
BUIREAREHERMEREE) (475 /0t 05— LREEE
Senior Counsellor for Genomics and Biosafety, Biological Resource
Center, National Institute of Technology and Evaluation

&8

N
MATSUOKA, Satoshi
K&
MIZUSHIMA, Hiroshi

=5
MIYANO, Satoru

HEEH
MUTO, Kaori

BEFR
SUGANO, Sumio

Sang-Hyuk Lee

=%
&

RRIERFAMERIER T -8R
Professor,Tokyo Institute of Technology Global Scientific Information
and Computing Center

BN REBEENZ RIS ER RN Y — LREEHNEE

Chief Senior Researcher, Center for Public Health Informatics,
National Institute of Public Health

RRARZERZMERE N/ LBz 5—H504%
Professor, Human Genome Center, Institute of Medical Science,
University of Tokyo

RRAZERZMRFTE S LTy 5 —5i%

Professor, Human Genome Center, Institute of Medical Science,
University of Tokyo

RRARF KRG RI R A 2R IR
Professor, Graduate School of Frontier Sciences, University of Tokyo

Professor, Ewha Womans University (Systems Biology Research
Institute)

Recombinant Experiments Committee (Non - NIG members)

BRI BRI EEN AT Y — MR R AR e R JH F HARPEFBHIER

AKIYAMA, Yasuto Chief, Immunotherapy Division, Shizuoka Cancer Center Research Institute ODA, Tsukasa Professor, School of Law, Nihon University
FYERBREES FIMEE  Animal Experiments Committee (Non - NIG members)
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SHIOJIRI, Nobuyoshi  Professor, Faculty of Science, Shizuoka University

EYVETERZER
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Genetic Resources Committee (Non - NIG members)

A B
AKASHI, Ryo
(G
ABE, Jun

RME IE
ISA, Tadashi

NEEE—58

INABA, Kazuo
REFF
URUSHIHARA, Hideko
PN

EZURA, Hiroshi
KAEREE

OKUMA, Moriya

N\ IRESR
OGASAWARA, Naotake
EEZE

OKADA, Kiyotaka
A 1Z
OKAMOTO, Hitoshi
J\BE—

OBATA, Yuichi

INEktk—
KATO, Shunichi

ETFE=E

KANEKO, Yoshinobu
JTHREE

KAWASE, Makoto
SOt 1F fe

KAWACHI, Masanobu

Bi5 B

KUSABA, Makoto
EAEE
KURAMOTO, Takashi

/J\FRIEES

KOBAYASHI, Masatomo
R
SAKAIZUMI, Mitsuru

{EREMIL
SATO, Kazuhiro

Sl RS EBREERI R IR

Professor, Department of Animal and Grassland Science, Miyazaki University
UBERER AR FRER

Professor, Research Faculty of Agriculture, Hokkaido University
BRI B IR AT R E L IR IR EIR
Professor, Department of Developmental Physiology, National Institute for Physiological Sciences
FORAF THEERBREY Y —&

Director, Shimoda Marine Research Center, Tsukuba University
FURARFEMREREIR

Professor, Faculty of Life and Environmental Sciences, Tsukuba University
FORKPEMREREIE

Professor, Faculty of Life and Environmental Sciences, Tsukuba University
WIATROE NIRRT A 7)Y — AV 5 —MEMRERER
General Manager, Microbe Division, RIKEN BioResource Center
REEWAIZRMAERAZR

President, Graduate School of Information Science, Nara Institute
of Science and Technology

BARIE R IEIES

Executive Director, National Institutes of Natural Sciences
BUATEE N C R AR E R am AR ey —altr 5 —k
Deputy Director, RIKEN Brain Science Institute
WIATBUEANIBEZMER) A F Y-V —K
Director, RIKEN BioResource Center
RBRPEZHBIFELDHIR

Professor, School of Medicine, Tokai University
KBRARZ KRB TARFTRIZIR

Professor, Graduate School of Engineering, Osaka University
WITBEANREEYEFMRMETER Y Y —K

Director, Genetic Resources Center, National Institute of Agrobiological Sciences
BUTHENEIREMARLY  CERRENR 9 -ENEBRREN T BERR

Head, Biodiversity Resource Conservation Section, Center for Environmental
Biology and Ecosystem Studies, National Institute for Environmental Studies

[LERFARZEEARARMBEYEC T RERRERE

Director, Laboratory of Plant Chromosome and Gene Stock,
Graduate School of Science, Hiroshima University

FERFAZGEZA AR BRI IR IR

Associate Professor, Institute of Laboratory Animals, Graduate
School of Medicine, Kyoto Universiry

WBIATBUENB L EMRA) A 7Y -2 5 —RRIEVBERER
General Manager, Experimental Plant Division, RIKEN BioResource Center
R EEANEREE

Professor, Faculty of Science, Niigata University
BILAFEREYRIZMARNEAL - SEBYERAR LYY —HE

Professor, Barley and Wild Plant Resource Center, Research
Institute for Bioresources, Okayama University

AE—EA
SUZUKI, Kenichiro
{FHIF=

SUMIDA, Masayuki
SEFEIT
TAKANO, Toshiyuki
PRED
NAKAGATA, Naomi

iE PR
NAKAGIRI, Akira
FRIEER
NAKATSUJI, Norio

HRAT KRB
NAKAMURA, Taro
SAINESS
NAKAMURA, Yukio
AREEF
NASUDA, Shuhei
s B
NARUSE, Kiyoshi
mEE Al
NISHIO, Takeshi
ZHR%EZ
NITASAKA, Eiji
CEREE

NITO, Nobumasa

#HEH =
BANNO, Yutaka
THER
HIRAI, Hirohisa
e B
FUKAMI, Kaoru
EHATE
FUKUDA, Hiroo
HSHIE

FUJISHIMA, Masahiro
BH M\

MASUI, Tohru
ENES

MATSUI, Yasuhisa

M TREA R MTEEEE \(470./09—tV 59— LREEE
Senior Counsellor, Biological Resource Center, National Institute of Technology and Evaluation
[RERERLFIEL AN B R R R

Professor, Laboratory for Amphibian Biology, Graduate School of Science, Hiroshima University
R TR FYa0I3a0 N\ TEGEREY Y —H%
Professor, Drosophila Genetic Resource Center, Kyoto Institute of Technology
RAKRZERERMT - BRI —EE RN R EBIIHUR

Professor, Institute of Resource Development and Analysis Center
for Animal Resources and Development, Kumamoto University

BRAZERIHNEEREOCETERAAEYY—K
Director, Fungus/Mushroom Resource and Research Center,
Faculty of Agriculture, Tottori University
RERPYE - HIRFE Y AT ARE

Director General, Institute for Integrated Cell-Material Science, Kyoto University
KR KRFRZ BRIRA TR R

Professor, Graduate School of Science, Osaka City University
WIATBUENB L Z R A VY =205 — e RBERER
General Manager, Cell Engineering Division, RIKEN BioResource Center
RERFRLFRZ I FRIBIE

Assitant Professor, Graduate School of Agriculture, Kyoto University
BRI AREER AN R IME L SR P REEZR
Associate Professor, Evolutionary Biology and Biodiversity, National Institute for Basic Biology
RIKRER LRI FRIEIR

Professor, Graduate School of Agricultural Science, Tohoku University
TUNKZ R Z IR T Fe b AR

Lecturer, Graduate School of Science, Kyushu University
AR T PRI 5 —R

Director, Regional Exchange Center, Faculty of Biology-Oriented
Science and Technology, Kinki University
TUNKEZE R F BRI e 2%

Associate Professor, Graduate School of Agriculture, Kyushu University
RERFEREMF TR

Director, Primate Research Institute, Kyoto University

BITRE NIRRT 4 Uy~ 22— B R &
General Manager, Bioresource Information Division, RIKEN BioResource Center
RRAFRFHIRZ RN R RIHIT

Professor, Graduate School of Science, University of Tokyo

LIAKRZ KGR T F AR RIEIR

Professor, Graduate School of Science and Engineering, Yamaguchi University
IRTTELE NSRS - BB R =
General Manager, Department of Disease Bioresources Research,
National Institute of Biomedical Innovation

RIERFIMEZR AP BERMRER Y ¥ —8%

Professor, Institute of Development, Aging and Cancer, Tohoku University

E = Management
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MATSUURA, Keiichi Project Researcher, National Museum of Nature and Science MORI, lkue Professor, Graduate School of Science, Nagoya University
MEF— PEEAZAZREGEIHRRMERE (FTUAIVARRLY Y-k KROEE FERFEREZMA LYY — /A FVY—AERER
MATSUDA, Yoichi Director, Avian Bioscience Research Center, Graduate School of YAGUCHI, Takashi Associate Professor, Management Unit, Medical Mycology Research Center, Chiba University
Bi icultural Sci , N Uni i = T N — . N
—ssT %ig;’%z;j ;ﬁgi%;?"_y;éfgi - 2 BITFTRENBL SRR A UV —A b I —EREYEREE
=85 . = FEEF AP — .q— = . YOSHIKI, Atsushi General Manager, Experimental Animal Division, BioResource Center, RKEN Tsukuba Institute
MITANI, Shohei Head Professor, Department of Physiology, School of Medicine,
Tokyo Women’s Medica University
NORANEER FIHEE Mouse Bioresource Committee (Non- NIG members)
HEE— WITBENBEEMRRE - BERNSERARR LY S —HpEE ) \mfE— FORAKRZEZERREIE
AIZAWA, Shinichi Senior Advisor, RIKEN Center for Developmental Biology YAGAMI, Kenichi Professor, Faculty of Medicine, University of Tsukuba
I\iER— MAATEUEANIBIEZ MR AUV -y —RK HAR OE WATBUE N E AR A VYA 5 —RRBYRHRER
OBATA, Yuichi Director, BioResource Center, RIKEN Tsukuba Institute YOSHIKI, Atsushi General Manager, Experimental Animal Division, BioResource Center, RIKEN Tsukuba Institute
PR F RRAEER AR BRRE YN R K128 RRHEAREMEEENRE
KAl, Chieko Director, Laboratory Animal Research Center, Institute of Medical Science, University of Tokyo ~ YONEKAWA, Hiromichi Visiting Researcher, Tokyo Metropolitan Institute of Medical Science
PN FRARFERZRERFHEMARIZENRE MITEA HEEANEREYPRIFRFTICLASEZSY UV Iy —RAE
KOMINAMI, Ryo Visiting Researcher, Graduate School of Medical and Dental Sciences, Niigata University ~ HAYASHIMOTO, Nobuhito  Deputy Director, ICLAS Monitoring Center Central Institute for Experimental Animals
FRED BEAXRZERERMR - LBV —BYEFREMASIIZIR  EASS RECKRZRF BRI R EEN Y RER SRR

NAKAGATA, Naomi

M E—ER
MATSUDA, Junichiro

1RINERER FNEE

Professor, Institute of Resource Development and Analysis Center
for Animal Resources and Development, Kumamoto University

BUTHEA EEREMARER KRBTSR T SRS ZRAU-5 -

Project leader, Laboratory of Experimental Animal Models and Experimental
Animals Resource Bank, National Institute of Biomedical Innovation

KURAMOTO, Takashi

Rice Bioresource Committee (Non- NIG members)

Associate Professor, Institute of Laboratory Animals, Graduate School
of Medicine, Kyoto Universiry

BENET BEERFEREERAN AR T 5 -3 TH—T BEERZRZREmREMARIERIE
ASHIKARI, Motoyuki  Professor, Bioscience and Biotechnology Center, Nagoya University  Doi, Kazuyuki Associate Professor, Graduate School of Bioagricultural Sciences,
— ORI N N - School of Agricultural Sciences, Nagoya University
allE= ShRTASE R it B BIR . - o A ;
. JmTost | N s w Ny N7
ISHIKAWA, Ryuiji Professor, Faculty of Agriculture and Life Science, Hirosaki University NE;\ETEM%RA Yoshiaki E}Lﬁﬂtﬁ)\ii?%ﬁﬁ ﬁﬂ;Fﬁ’E%E%ﬁT’I_/ iﬁﬂnt/g 7/ _AJ / ? A=y I\f
N s . e — e N N — , Yoshiaki irector, Genome Resource Unit, Agrogenomics Researc
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R = OE Director-General ~ KATSURA, Isao
IS WARE Vice-Director SHIROISHI, Toshihiko
BT = NGy Vice-Director ARAKI, Hiroyuki
AmREHG) F)|BER Head FUKAGAWA, Tatsuo

DFBEGZEERFS  Division of Molecular Genetics

B NN Prof. FUKAGAWA, Tatsuo
By % B Eih Assist. Prof. HORI, Tetsuya

By # ToERES Assist. Prof. NISHINO, Tatsuya
BEHELHEE SHEAT NIG Postdoc FURUTA, Maiko
[CRiiEt=] &EF Postdoc KAGAWA, Naoko
BLARE NIUNUAY, ¥1U%Z Postdoc PERPELESCU, Marinela
BLARE B #=R Postdoc SHANG, Wei-Hao

FHK DS BARER D5 Student SOKENDAI  TAKAGI, Keiji
fapx D2 F4)C), J\JL/2 D2 Student SOKENDAI  NAGPAL, Harsh

O] 5 FHMEfZE= Molecular Mechanism Laboratory

By # JEEFIARA Assist. Prof. SEINO, Hiroaki

[ #E{tZ2EEMRZTEFY  Division of Nucleic Acid Chemistry

ZEHIR NIEUN, 7URJ1- S, Visiting Prof. BELMONT, Andrew S.
28R FhwH—, 37 Visiting Prof. DEKKER, Job
WEREeGE)  J\MEE Head KOBAYASHI, Takehiko

(] RS (aiZEERFT  Division of Cytogenetics

B ® I\ = Prof. KOBAYASHI, Takehiko
B % EREEHESE Assist. Prof. IDA, Tetsushi
B % TR T Assist. Prof. AKAMATSU, Yufuko

SRTHIERE (o KEIBF  IsPSResearchFelow SASAKI, Mariko
#epK D5 BEES
#eiK D4 o RIS D4 Student SOKENDAI  UNOZAWA, Eri

fabitR D4 SiBAX D4 Student SOKENDAI  TAKAHASHI, Akihiro

BRIEENATRE
s =R

D5 Student SOKENDAI  HAEIWA, Haruna

Special joint researcher  WAKATSUKI, Tsuyoshi

(] #AEYE(GHTZREPY  Division of Microbial Genetics

e FeARshZ Prof. ARAKI, Hiroyuki
By # 2 [==Eit=] Assist. Prof. TANAKA, Seiji
By # Faw =) Assist. Prof. HIZUME, Kohiji
BifREe HdesE Postdoc TANAKA, Yoshimi
BEMRE ES- Postdoc YAGURA, Masaru

[ fiREE R EMEFY  Division of Cytoplasmic Genetics

BEHIR JTIYN, T4 Visiting Prof. SHERRATT, David
REHR OAZXTA Y, ORZ— Visiting Prof. ROTHSTEIN, Rodney
HERERGE )| EE— Head KAWAKAMI, Koichi

(] R4 ERIFFEERFY  Division of Developmental Genetics

B # EK B Assist. Prof. SHIMIZU, Hiroshi

(] e BEGFZEERFS  Division of Neurogenetics

B ® HEBCH Prof. IWASATO, Takuiji
B % KEFFHE Assist. Prof. MIZUNO, Hidenobu
SR GIERE REUEA J5PS Research Fellow KATORI, Shota

Tﬁiiﬁﬁn,%l F={salnns Postdoc
FSER D 24 D5 SOKENDAI, )
é?ggig%ﬁg{%) [RENHES 15PS Research Fellow bc. SUZUKI, Ayumi
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#ebrR D2 FRIES D2 Student SOKENDAI  NAKAZAWA, Shingo

IWATA, Ryohei

(] ¥JHRFEETAZTERFS  Division of Molecular and Developmental Biology

£ N _EE— Prof. KAWAKAMI, Koichi
Bl % &) 0T Assist. Prof. ASAKAWA, Kazuhide
By # R ¥ Assist. Prof. MUTO, Akira
BEEMRE HsE Postdoc TANABE, Hideyuki

BtifREg 3l I5T7«—7 Postdoc
#eK D5 ST D5 Student SOKENDAI  YOSHINO, Akiko
febK D4 745, 74—)\w D4student SOKENDAI AILANI, Deepak
FREA D2 35— 274=7Y TNJ1- D2 Student SOKENDAI MILLER, Steven Andrew

LAL, Pradeep

(] £EEEEEMZEEFY  Division of Physiological Genetics

REHIR IVFIN, JO0-U7Y Visiting Prof. ENGERT, Florian
REHE Jp-0Y4, 7A=Y E M. Visiting Prof. FURLONG, Eileen E. M.
HEERGE)  BHERAH Head SAITOU, Naruya

[ EEME{RiAZTE8FY  Division of Population Genetics

B B’ R Prof. SAITOU, Naruya

B % JFh, T4EY— A Assist. Prof. JINAM, Timothy A.
FaHAR D4 JUUT, 74y 77413 D4 Student SOKENDAI  BABARINDE, lsaac Adeyemi
#ebTK D4 NyFP5F, V2277471 D4 Student SOKENDAI  HETTIARACHCHI, Nilmini Nadeeka
AR DI 33N, YA 5— D1 Student SOKENDAI  XIAOKAITI, Xiayire
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O E(EEEIAZEERFY  Division of Evolutionary Genetics

B ® AT O Prof. AKASHI, Hiroshi

B % RHBH# Assist. Prof. OSADA, Naoki
[T = N 7 NI Postdoc MATSUMOTO, Tomotaka
fepK D3 =3/27, &)\ D3Student SOKENDAI MISHRA, Neha

F8HFA D1 HDIY &>/ Distudent SOKENDAI KAWASHIMA, Kent

O EimEEREMZEFY  Division of Theoretical Genetics

BEHE T# N=t5— T—IN Visiting Prof. von HAESELER, Arndt
BEHE E E= Visiting Prof. LONG, Manyuan
AREHG) BERC Head KAKUTANI, Tetsuji

[ AN$EEEIfFeEBPY  Division of Human Genetics

£ ] H ./ _REA Prof. INOUE, Ituro

By # meE—= Assist. Prof. HOSOMICHI, Kazuyoshi
BiMRg  chEfEse Postdoc NAKAOKA, Hirofumi
[EamiiEei=] BEsxR Postdoc HAYANO, Takahide
[CRuiiE=] LLIEZBER Postdoc YAMADA, Shirou

HERRE JbJT4— 749177 Project Researcher GURUMURTHY, Aishwarya
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TOMIYAMA, Tetsuro
OMER, Waleed Hussein
ROMERO, Vanessa
CASINGAL, Cristine
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Prof.

Assist. Prof.

Assist. Prof.
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D5 Student SOKENDAI

Special joint researcher
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Prof.
Assist. Prof.

JSPS Research Fellow

KAKUTANI, Tetsuiji
TARUTANI, Yoshiaki
INAGAKI, Soichi
TO, Taiko
HOSAKA, Aoi

ITO, Tasuku

HIRATA, tatsumi
KAWASAKI, takahiko
MOHRI, Akiko

O] InAEGEEMZTERFY  Division of Applied Genetics
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SASAKI, Hiroyuki
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SAGA, Yumiko

(] D THEERF3E=  Molecular Function Laboratory
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Assoc. Prof.
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JSPS Research Fellow
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Postdoc

Postdoc

KANEMAKI, Masato
NATSUME, Toyoaki
YANAGIHARA, Hiromi
KANEHARA, Yoshiki

Motor Neural Circuit Laboratory

HIRATA, Hiromi
OGINO, Kazutoyo
YAMADA, Kenta
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MIYAGISHIMA, Shin-ya
HIROOKA, Shunsuke
SUMIYA, Nobuko

ERA, Atsuko
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KITANO, Jun
TAKAHASHI, Testumi
ISHIKAWA, Asano
YOSHIDA, Kohta
KAWAJIRI, Maiko
RAVINET, Mark
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JSPS Research Fellow
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D2 Student SOKENDAI

Assoc. Prof.

Special joint researcher

Assoc. Prof.

Postdoc

Head

Prof.

Assist. Prof.
Assist. Prof.
NIG Postdoc
Postdoc
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JSPS Research Fellow

MATSUURA, Rieko
OHTA, Midori
SHIRATSUCHI, Gen
YOSHIBA, Satoko
TSUCHIYA, Yuki
GUPTA, Akshari

ODA, Yoshihisa

NAGASHIMA, Yoshinobu

SHIMAMOTO, Yuta
TAKAGI, Jun

KURATA, Nori

Mammalian Genetics Laboratory

SHIROISHI, Toshihiko
TAKADA, Toyoyuki
AMANO, Takanori
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Prof.

Assist. Prof.

Assist. Prof.
Postdoc
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D5 Student SOKENDAI
D5 Student SOKENDAI
D5 Student SOKENDAI
D4 Student SOKENDAI
D1 Student SOKENDAI

Special joint researcher

SAGA, Yumiko
KATO, Yuzuru
AJIMA, Rieko

WU, Quan

ZHOU, Zhi

KOIKE, Hiroko
SAKURAI, Takayuki
SAKAGUCHI, Akane
PUI, Han Pin
FUKUDA, Kurumi
ZHAO, Wei

O YO ABAHEMMFE Mouse Genomics Resource Laboratory
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Assoc. Prof.

Assist. Prof.

NIG Postdoc

D5 Student SOKENDAI
D2 Student SOKENDAI

Special joint researcher

Assoc. Prof.
Postdoc
D3 Student SOKENDAI

Prof.
Assist. Prof.

KOIDE, Tsuyoshi
TAKAHASHI, Aki
HORII, Yasuyuki
TANAVE, Akira
MATSUMOTO, Yuki
IMA, Yuiji

Model Fish Genomics Resource Laboratory

SAKAI, Noriyoshi
KAWASAKI, Toshihiro

TAKEMOTO, Kazumasa

KURATA, Nori
KUBO, Takahiko
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Prof.

Assist. Prof.
Postdoc
Postdoc

Postdoc

NIKI, Hironori
AOKI, Keita
NOZAKI, Shingo
OKAMOTO, Sho
YANO, Koichi

JSPS Research Fellow  NAKAI, Ryosuke

Invertebrate Genetics Laboratory

Prof.
Assist. Prof.

Assist. Prof.

UEDA, Ryu
KONDO, Shu
HAYASHI, Takashi

[ Z#IERIAEZE  Genetic Informatics Laboratory

HHIR

U EMECERIBHRTE

IR
B #
ISR
ISR
BT

11

il

Yy —RGH

LIS ERfCF

INREER
T
FARFEH
HERDIHF
THRL

FeAshZ

Assoc. Prof.

YAMAZAKI, Yukiko

Genome Biology Laboratory

Project Prof.

Assist. Prof.

KOHARA, Yuiji
ANDACH]I, Yoshiki

Project Researcher HIRAKI, Hideaki

Project Researcher UETA, Yumiko

Postdoc

Head

KONNO, Hiroyuki

ARAKI, Hiroyuki

O £489 FIRZE Biological Macromolecules Laboratory
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Prof.

Assist. Prof.

D2 Student SOKENDAI
D1 Student SOKENDAI
D1 Student SOKENDAI

Special joint researcher,
JSPS Research Fellow

MAESHIMA, Kazuhiro
IDE, Satoru

IMAIl, Ryosuke

SASAKI, Asuka
NAGASHIMA, Ryosuke

NOZAKI, Tadasu

(] #MARFREEFZR=  Cell Architecture Laboratory
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Assoc. Prof.

Assist. Prof.

NIG Postdoc

D3 Student SOKENDAI

KIMURA, Akatsuki
KIMURA, Keniji
KONDO, Tomo
YAMAMOTO, Kazunori

(] ZHIRMEEEZRE  Multicellular Organization Laboratory
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Prof.

Assist. Prof.
Postdoc

Postdoc

Postdoc

D5 Student SOKENDAI
D2 Student SOKENDAI

SAWA, Hitoshi
IHARA, Shinji

SO, shuhei
NAKAYAMA, Sohei
JIN, Yinhua
YOSHIDA, Naoki
UEMURA, Kyohei

O 8o F#aEfse= Biomolecular Structure Laboratory

HERIR
B %

BARIRERIE
FEE X

Assoc. Prof.

Assist. Prof.

SHIRAKIHARA, Yasuo
ITOH, Hiroshi

U BI-FOEfRE Gene Network Laboratory

HEHIR FARZ T Assoc. Prof.
By # A~ F—ER Assist. Prof.
EERETHRE ANE B NIG Postdoc
tUI—RGEGE RARREK Head

SUZUKI, Emiko
TAMORI, Yoichiro
HONJO, Ken

OKUBO, Kousaku

L BGIBROITIZE  Laboratory for DNA Data Analysis

R AR 2 Project Prof.
IR SHE—FE Assoc. Prof.

By # E%,%EK Assist. Prof.
[ERmiEsis] EFWZDF Postdoc
[EamiEsis] HEX Postdoc
HERRRE MEIES Project Researcher
%%ﬁ?’géﬁ HHER JSPS Research Fellow
#wWHADS BB D5 Student SOKENDAI

HRIHBRIAMZRE
(REBRZRZWT)

)LD F, HEJ7  specialjoint researcher

GOJOBORI, Takashi
IKEO, Kazuho
NOZAWA, Masafumi
KINJO, Sonoko

MORI, Takahisa
MURAOKA, Masafumi
YOSHIDA, Masa-aki
ISHIKAWA, Masakazu
SULTANA, Zakea

O &rw NDO—2UH3RE  Laboratory of Biological Networks
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Prof.
Postdoc

Project Researcher

ARITA, Masanori
MUKAIDA, Shiho
YABUZAKI, Junko

Genome Informatics Laboratory

Prof.

Assist. Prof.
Postdoc

Postdoc

Project Researcher

Researcher

Prof.
NIG Postdoc
Postdoc

Postdoc

NAKAMURA, Yasukazu
KAMINUMA, Eli
NAGASAKI, Hideki
IIDA, Naoko
FUJISAWA, Takatomo
TANIZAWA, Yasuhiro

Laboratory for Reseach and
Development of Biological Databases

TAKAGI, Toshihisa
HARA, Kazuo
TSURUSAWA, Takeshi
OKUDA, Yoshihiro

U BI-FRBMITZREE  Laboratory for Gene-Expression Analysis

£ RARINER Prof.
Bl # INER B Assist. Prof.
EGHEIIRE #5K HE3= NIG Postdoc

OKUBO, Kousaku
OGASAWARA, Osamu
SUZUKI, Ikumi

O 85/ LEBfZEZE  Comparative Genomics Laboratory

] BELLRER Prof.

B EERIR SR Project Assoc. Prof.
BHEHRRE b={ES S Project Researcher
BERRE =H OB Project Researcher
BEMRES BAID FH Project Researcher
G E) BFONE— Head

EHR BFOoNE— Assoc. Prof.

B # (=l 5rayisls) Assist. Prof.
ECHELHRE £ = NIG Postdoc

FUJIYAMA, Asao
TOYODA, Atsushi
KIYOOKA, Miho
YOSHIDA, Satoru
TSUKAMOTO, Yumi

NONOMURA, Ken-ichi

NONOMURA, Ken-ichi
MIYAZAKI, Saori
LIU, Hua
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Postdoc

D5 Student SOKENDAI

Head

Head

Prof.

Prof.

Prof.

Prof.

Prof.
Project Prof.
Assoc. Prof.
Assoc. Prof.
Assoc. Prof.
Assist. Prof.
Assist. Prof.
Assist. Prof.
Assist. Prof.
Assist. Prof.
Assist. Prof.
Assist. Prof.

Assist. Prof.

Head

Prof.

Project Prof.
Project Assoc. Prof.
Project Assoc. Prof.
Project Researcher
Project Researcher
Project Researcher

Project Researcher

Head

Prof.

Prof.

Prof.

Prof.

Assist. Prof.
Assist. Prof.
Postdoc
Postdoc
Postdoc
Postdoc
Postdoc
Postdoc

Postdoc

NIHAMA, Mitsuru KRS SEyalf Project Researcher AONO, Hideo
ONO, Seijiro BERRE B Project Researcher TSUTSUI, Haru
HERRE EHEESE Project Researcher FUKUDA, Asami
BEIEMErIE B & Researcher FUJIEDA, Kaori
NIKI, Hironori
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Established under the jurisdiction of the Ministry of
Education, Science, Sports and Culture. Started
with an administrative department and three
research departments.

Prof. Kan Oguma was elected the 1st Director.
Three research departments were reorganized as
the Departments of Morphological Genetics,
Cytological Genetics and Physiological Genet-
ics.

Department of Biochemical Genetics was
added.

Department of Applied Genetics was added.
Department of Induced Mutation was added.
Prof. Hitoshi Kihara was elected the 2nd Director.
Department of Human Genetics was added.
Department of Microbial Genetics was added.
Department of Population Genetics was added.
Prof. Daigoro Moriwaki was elected the 3rd Direc-
tor. Department of Molecular Biology was
added.

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

Microbial Section was added in the Genetic
Stock Center.

Dr. Ei Matsunaga was elected the 5th Director.
Reorganized as an inter-university research insti-
tute for joint use by universities. The DNA
Research Center (DNA Structure and Recombi-
nant DNA Laboratories) and the Experimental
Farm were established. The Genetic Stock
Research Center was expanded into five labora-
tories: the Genetic Resources Laboratory was
added and the Animal Section was divided into
the Mammalian and Invertebrate Laboratories.
The DNA Synthesis and DNA Data Analysis Labo-
ratories were added in the DNA Research Cen-
ter.

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

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

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

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

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

The Center for Information Biology was estab-
lished.
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The DNA Research Center was reorganized as
the Structural Biology Center consisting of 5 labo-
ratories (Biological Macromolecules, Molecular
Biomechanism, Multicellular Organization, Bio-
molecular Structure and Gene Network).

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

Dr. Yoshiki Hotta was elected the 7th Director.
The Division of Early Embryogenesis was added in
the Department of Developmental Genetics. The
Division of Brain Function was added in the
Department of Integrated Genetics.

The Center for Information Biology was reorga-
nized as the Center for Information Biology and
DNA Data Bank of Japan. The new center con-
sists of 5 laboratories. The Laboratory of Molecu-
lar Classification of the former center was
renamed as the Laboratory for Research and
Development of Biological Databases in the new
center. The Laboratory for Gene-Expression Anal-
ysis was added in the new center.

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

The Molecular Mechanisms was added to the
molecular Genetics. The Laboratry for Frontier
Research was added to the Genetic Strains
Research Center. Two laboratories, Comparative
Genomics Laboratory and Publicity and Intellec-
tual Propery Unit, were added to the Center for
Genetic Resource Information.

Reorganized as Research Organization of Infor-
mation and Systems, Inter-University Research
Institute Corporation, together with three other
national institutes.

Dr. Yuji Kohara was elected the 8th Director.
Intellectual Property Unit was added.

The Center for Frontier Research was established.
The Laboratory for Cell Lineage, Neural Morpho-
genesis and Cell Architecture was added in the
new center.

Advanced Genomics Center was established.
The Research Center was reorganized, The Intel-
lectual Infrastructure Centers (The center for
Genetic Resource Center and DDBJ Center) and
the Support Centers (The IT Unit) were estab-
lished.

Dr. Isao Katsura was elected the 9th Director.
Office for Research Development was added.

" % History [
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Publications in 2013

Journal Title m

Nature

Nature Genetics
Nature Neuroscience
Molecular Cell
Genome Research

Fu, Y., Kawabe, A., Etcheverry, M., Ito, T, Toyoda, A., Fujiyama, A., Colot, V., Tarutani, Y. and
Kakutani, T. (2013). Mobilization of a plant transposon by expression of the transposon-encoded
anti-silencing factor. EMBO J 32, 2407 - 2417.

Fukagawa, T. (2013). Speciation mediated by centromeres. Dev Cell 27, 367 - 368.
Fukuda, K., Ichiyanagi, K., Yamada, Y., Go, Y., Udono, T.,, Wada, S., Maeda, T., Soejima, H.,

Saitou, N., Ito, T. and Sasaki, H. (2013). Regional DNA methylation differences between humans
and chimpanzees are associated with genetic changes, transcriptional divergence and

Developmental Cell

Circulation Research

American Journal of Human Genetics
Current Biology

Journal of Cell Biology

Journal of the American Chemical Society
Molecular Biology and Evolution

Nature Communications

The EMBO Journal

Proceedings of the National Academy of Sciences of
the United States of America
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Akiba, T, Hibara, K., Kimura, F,, Tsuda, K., Shibata, K., Ishibashi, M., Moriya, C., Nakagawa, K.,
Kurata, N. and Ito, Y. (2013). Organ fusion and defective shoot development in oni3 mutants
of rice. Plant Cell Physiol 55, 42 - 51.

Amemiya, C.T., Alfoldi, J., Lee, AP, Fan, S., Philippe, H., MacCallum, I., Braasch, |., Manousaki,
T., Schneider, I., Rohner, N., Organ, C., Chalopin, D., Smith, J.J., Robinson, M., Dorrington, R.A.,
Gerdol, M., Aken, B., Biscotti, M.A., Barucca, M., Baurain, D., Berlin, AM., Blatch, G.L., Buonocore,
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D.R., Nitsche, A., Olmo, E., Ota, T., Pallavicini, A., Paniji, S., Picone, B., Ponting, C.P., Prohaska,
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H., Turner-Maier, J., van Heusden, P., White, S., Williams, L., Yandell, M., Brinkmann, H., Volff,
J.-N., Tabin, C.J., Shubin, N., Schartl, M., Jaffe, D.B., Postlethwait, J.H., Venkatesh, B., Di Palma,
F., Lander, E.S., Meyer, A. and Lindblad-Toh, K. (2013). The African coelacanth genome
provides insights into tetrapod evolution. Nature 496, 311 - 316.

Aoki, K., Ogata, Y., Igarashi, K., Yano, K., Nagasaki, H., Kaminuma, E. and Toyoda, A. (2013).
Functional genomics of tomato in a post-genome-sequencing phase. Breeding Sci 63, 14-20.

Aoki, K., Shiwa, Y., Takada, H., Yoshikawa, H. and Niki, H. (2013). Regulation of nuclear envelope
dynamicsviaAPC/Cisnecessaryforthe progressionofsemi-open mitosisin
Schizosaccharomyces japonicus. Genes Cells 18, 733 - 752.

Aoyama, N., Yamakawa, T., Sasamura, T., Yoshida, Y., Ohori, M., Okubo, H., lida, E., Sasaki,
N., Ueda, R. and Matsuno, K. (2013). Loss- and gain-of-function analyses of vacuolar protein
sorting 2 in Notch signaling of Drosophila melanogaster. Genes Genet Syst 88, 45 - 57.

Araki, R., Hasumi, A., Nishizawa, Ol., Sasaki, K., Kuwahara, A., Sawada, Y., Totoki, Y., Toyoda,
A., Sakaki, Y., Li, Y., Saito, K., Ogawa, T. and Hirai, MY. (2013). Novel bioresources for studies
of Brassica oleracea: identification of a kale MYB transcription factor responsible for glucosinolate
production. Plant Biotechnol J 11, 1017 - 1027.

Asakawa, K., Abe, G. and Kawakami, K. (2013). Cellular dissection of the spinal cord motor
column by BAC transgenesis and gene trapping in zebrafish. Front Neural Circuits 7, 100.

Asato, R., Yoshida, S., Ogura, A., Nakama, T., Ishikawa, K., Nakao, S., Sassa, Y., Enaida, H.,
Oshima, Y., lkeo, K., Gojobori, T, Kono, T. and Ishibashi, T. (2013). Comparison of gene expression
profile of epiretinal membranes obtained from eyes with proliferative vitreoretinopathy to
that of secondary epiretinal membranes. PLOS ONE 54191, 1 - 8.

Babarinde, I. and Saitou, N. (2013). Heterogeneous tempo and mode of conserved noncoding
sequence evolution among four mammalian orders. Genome Biol Evol 5, 2330-2343.

Banjo, T., Grajcarek, J., Yoshino, D., Osada, H., Miyasaka, K.Y., Kida, Y.S., Ueki, Y., Nagayama,
K., Kawakami, K., Matsumoto, T,, Sato, M. and Ogura, T. (2013). Haemodynamically dependent
valvulogenesis of zebrafish heart is mediated by flow-dependent expression of miR-21. Nat
Commun 4, 1978.

Brooun, M., Manoukian, A., Shimizu, H., Bode, HR. and McNeil,H. (2013). Organizer formation
in Hydra is disrupted by thalidomide treatment. Dev Biol 378, 51-63.

Cooper, L., Walls, RL., Elser, J., Gandolfo, MA., Stevenson, DW., Smith, B., Preece, J., Athreya,
B., Mungall, CJ., Rensing, S., Hiss, M., Lang, D., Reski, R., Berardini, TZ., Li, D., Huala, E., Schaeffer,
M., Menda, N., Arnaud, E., Shrestha, R., Yamazaki, Y. and Jaiswal, P. (2013). The Plant Ontology
as a Tool for Comparative Plant Anatomy and Genomic Analyses. Plant Cell Physiol 54, el.

Deguchi, K., Nagamatsu, G., Miyachi, H., Kato, Y., Morita, S., Kimura, H., Kitano, S., Hatada,
I., Saga, Y., Tachibana, M. and Shinkai, Y. (2013). Posttranscriptional Regulation of Histone
Lysine Methyltransferase GLP in Embryonic Male Mouse. Biol Reprod 88, 36.

Earnshaw, W., Allshire, RC., Black, BE., Bloom, K., Brinkley, BR., Brown, W., Cheeseman, IM.,
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K. and Cleveland, DW. (2013). Esperanto for histones: CENP-A, not CenH3, is the centromeric
histone H3 variant. Chromosome Res 21, 101 - 106.

d genes. J Hum Genet 58, 446 - 454.
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M. (2013). GDNF and Endothelin 3 Regulate Migration of Enteric Neural Crest-Derived Cells
via Protein Kinase A and Racl. J Neurosci 33, 4901 - 4912.
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Nishii, I., Marriage, T., Olson, B.J. and Nozaki, H. (2013). Mitochondrial and Plastid Genomes
of the Colonial Green Alga Gonium pectorale Give Insights into the Origins of Organelle
DNA Architecture within the Volvocales. PLOS ONE 8, e57177.
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H[EfffZE Collaborative Research

As the central institute to study various aspects of genetics, the
National Institute of Genetics (NIG) positively accepts collaborative
research between NIG and universities or other institutes. In order to
offer collaborative research opportunities to researchers, NIG has
been conducting “Collaborative Research” and “Research Meet-
ing” between researchers inside and outside of NIG.

As shown in the next page, many collaborative researches are held
every year. In 2012, 106 Collaborative Researches and 13 Research
Meetings have been held and achieved excellent results.
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Based on the application from researchers outside NIG, NIG
researchers collaborate with them for conducting the research on
the subject of application. The following two categories are solic-
ited for Collaborative Research: [A] and [B]. In Collaborative
Research [A], travel and accommodation expenses are provided
to visit NIG for conducting discussion and experiment. In Collabor-
ative Research [B], travel, accommodation and research
expenses are provided.

ZIRIFEDREBEAD b DA R EFEDEILEERE Mechanisms of adaptation to diverse salinity environments in sticklebacks
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1 BE S LCRKE A N IOBBKETEOMENa B
Plasma Na* levels after seawater transfer.

[] Atmosphere and Ocean Research Institute, The University of Tokyo
Assistant Professor, Makoto Kusakabe

What is the most important factor or factors for maintaining
the body fluid osmolarity in fish? We investigated the prime
factor contributing to the differences in osmoregulation
between anadromous and stream stickleback. QTL analysis
successfully identified a locus potentially crucial for variation
in osmoregulation between ecotypes.
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9%~ Research Meetings
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Based on the application from researcher outside of NIG,
Research Meetings in small groups are held to exchange informa-
tion. In each meeting, researchers actively discuss their subject.

HEFAZ - FZER . Collaborative Research - Research Meetings
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Research Organization of Information and Systems
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TEL(03)6402-6200
http://www.rois.ac.jp/

mE ENIERF AT
National Institute of Informatics
T101-8430 RREFRAX—VE2-1-2

TEL(03)4212-2000
http://www.nii.ac.jp/
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President Genshiro Kitagawa
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National Institute of Polar Research
T 190-8518 FREBIL)I|H#xEI 10-3

TEL(042)512-0608
http://www.nipr.ac.jp/

The Institute of Statistical Mathematics
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TEL(050)5533-8500

http://www.ism.ac.jp/
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National Institute of Genetics
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[] Philosophy and Concept

Science today is experiencing a revolution characterized by the
remarkable progress in experimental as well as computing
technologies that enable us to produce and handle a large
amount of data. This is best exemplified in genome science, but
is also true in other fields such as earth, environmental and social
sciences. The Research Organization of Information and Systems
(ROIS) is established to promote research activities of the inter-
university collaborative institutes by integrating their effort to
create new paradigms along this current scientific trend. Each of
the four institutes has its own history and research activities, but
they are selected not because they are specialized in closely
related fields, but they complement each other for future
research development.

Through the interdisciplinary cooperation, we will be able to

create new paradigms that conform to the current science
revolution. In order to explore the new vistas in ROIS, we
organized “Transdisciplinary Research Integration Center (TRIC)”
where collaborative and integrative research projects are
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NS HES T = T A EFIBILE & LT O E DR EREIC basis of informatics and inference. We would like to expand our
_" activities to other systems, in the future. By doing so, we hope to
= nd o) go Ju > 4 AN
A< ni’CODEﬁnFﬁ@Tt%Eﬁﬁxhﬁ LRGN T go far beyond the original discipline of each institute, and to
BIBEDTICHEL TWISELTWET, enhance our role as inter-university collaborative research
institutes.
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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.”
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