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National Institute of Genetics (NIG) was established to carry out broad and
comprehensive research in genetics. NIG contributes to the development of academic
research as one of the inter-university research institutes constituting the Research
Organization of Information and Systems (ROIS).

Activities of NIG | aEmoEn
SR DR

EMFEDEFICHITSHZIATIHESE L CEBKEDSTIRRIATTICEDEA TLET,

CUTTING-EDGE RESEARCH IN GENETICS

As a core institute of Genetics, NIG is acting for advanced research in the field of Life Sciences.

MEERERER
EHNFER I SPIARE LT, EEEEREE. 5o SUAMBERE, DDBIREEToTLFT,

INTELLECTUAL INFRASTRUCTURE FOR LIFE SCIENCES

NIG houses Genetic Resource Center, Advanced Genomics Center and DDBJ Center, as a core institute to build
the intellectual infrastructure that supports Life Sciences.

HEFRA
LEOHREDOISHERROBREREL. 20O OMERONBICHLET.

RESEARCH COLLABORATIONS

NIG offers collaborative research opportunities to researchers throughout Japan.

B3
EEFONH CEBN TSR EER T 0, PREOTACERY VROVLSERELTVET,

INTERNATIONAL COLLABORATION

NIG strives to promote international scientific exchanges by sponsoring international symposia and through the
exchange of researchers.

KERHE
RETRAZRAPESNFRRHOBEZTHEBYL. KERFPEOHEETIEEOICTDMDAZED
REFHBICHILET,

EDUCATION FOR GRADUATE STUDENTS

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

10 2 Outline
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Cutting-edge Research : A Core Institute for Life Sciences

BARZ ORI R EL TD IR IEE)
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» Research Highlights

Life is a complex system generated by the mutual interaction
between genetic information engraved in the genome and the internal
and external environments. At the National Institute of Genetics (NIG),
cutting-edge research is conducted in areas such as cell function,
development and differentiation, evolution and diversity, and genome
information, aiming to clarify the system of life.

| BromRERELD

IRARDMEERBIIAD D FANZ R s, ROZOERD 1 BICFRESNSD
EFN

Mechanisms for the onset of procentriole formation and how the
procentriole assembly is limited to one site around parental centriole.

HLvIMAERI DY JE—ICBREN D 1HHEH Z fERR
eI EEAMHRNBFE TH SR MEDHE

1t EURS OHFT T, fiign&e
AR BTN FDBS %, ﬁﬁ(_%%[ljtﬁﬁbb\( gBIEDTEFLL ELTE
DEITEEIC. ROBEFRD/IMEOERZ <Kl EZ. ERHICETIELELZ. Al

MEBDOREBIS. DAVEDR. BEREICERL. CNSOMRISERPERRFHICH
IDOEHFENET.

Mechanisms to ensure formation of a single procentriole per parental centriole

Prof. Kitagawa and colleagues demonstrated the detailed mechanisms for the
onset of centriole formation and a “negative feedback system” by which procentriole
assembly is strictly limited to one site around parental centriole. Since aberrations in
centriole number or structure are implicated in a number of diseases, including
ciliopathies, male sterility, primary microcephaly and cancer, this work is expected to
have important clinical implications.

Ohta, M., Ashikawa T., Nozaki, Y., Kozuka-Hata, H., Goto, H., Inagaki, M., Oyama, M., and Kitagawa, D. (2014). Direct interaction of Plk4 with STIL ensures formation of a single

procentriole per parental centriole. Nat. Commun. 5, 5267.

NUILKBRAD E # 75 55%
Normal development of cortical neurons

NMDAZ BARIBICLDRETEHE

Abnormal development of NMDA receptor-disruption

MEFYOADREMAEIAZZED 1 8RB TDE L, 77 RO B
AR IR HEETEF O,

Morphological changes of cortical neuron dendrites during 18 hours. Red:
elongated; Blue: retracted; Green; presynaptic axons.

MERYOZDABRE CHERIBHL MR T DT 8%

FEDDRFERICINOEARLIE L. IRIEDSEL AR ZZITENSRKELE T, EEHE
5l B ICRELUERBRERAE A TFRMBEERREZEAGHE TRV ZEITELD.
FEFYIRADOANEEDH TN ERICHE T FEBERERIDEITHIIL
FLTz, SHIC, BEFREICIOTRIBODADEZE X I SDERIBRIEDEBEDHRED
TUWFELUI

Imaging circuit refinement in the neonatal cortex

During postnatal development, neuronal activities play a critical role in the
refinement of neural circuits. Prof. Iwasato and colleagues performed in vivo time-
lapse imaging of dendritic refinement of both normal barrel cells and NMDA receptor-
deficient barrel cells in the somatosensory cortex layer 4 of neonatal mouse.

Mizuno, H., Luo, W., Tarusawa, E., Saito, YM., Sato, T., Yoshimura, Y., Itohara, S., and Iwasato, T. (2014). NMDAR-regulated dynamics of layer 4 neuronal dendrites during

thalamocortical reorganization in neonates. Neuron 82, 365-379.

SHRIATR S P AV V(B3 RB-E2F-DP EEAIC LS SEARItA
DORENDIREHIE

The circadian gating of the G1/S transition by the RB-E2F-DP complex in
the red alga Cyanidioschyzon merolae.

ERREIRICHH T DA EEHZ R

BROBEREDICBWCRAHDEZSBBFNMIAVXLICIOTRESNTLSC
EDFISNTVETY, BRBHIRS ZEMRIEOEBEEZRVC MR HEREICRETD
HHEAERRRLE LTz, Fiz. HEMBBEANLADE L WEREIC DNAER il #e
IOZEN ERRRDEGICESTEETHDENDhDDELIL,

Mechanism and significance of circadian gating of algal cell division

Circadian rhythms of cell division have been observed in several lineages of
eukaryotes. However, the mechanism underlying the circadian regulation of the cell
cycle and the nature of the advantage conferred remain unknown. Using the
unicellular red alga Cyanidioschyzon merolae, Prof. Miyagishima and colleagues
found that circadian inhibition of cell cycle progression during the daytime by RB-
E2F-DP pathway protects cells from photosynthetic oxidative stress by temporally
compartmentalizing photosynthesis and cell cycle progression.

Miyagishima, S., Fujiwara, T., Sumiya, N., Hirooka, S., Nakano, A., Kabeya, Y., and Nakamura, M. (2014). Translation-independent circadian control of the cell cycle in a unicellular

photosynthetic eukaryote. Nat. Commun. 5, 3807.
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Intellectual Infrastructure Supporting Life Sciences

APt e SEA S M E IR B fig 3 28

EMEGER (N\AFVY—R). FiwI/ I
#E. DDBJ (HEDNAT—4/\>2) D3DD
MARSECERNTPRIRECOEELUTVET,

EOARZ OB O EEL=CNSDHEIC
KDEmRIZEZREL, RIS 2=—T0ZEL
TUWET,

NIG operates three research infrastructure projects as an
international center of life sciences: BioResource Project, Advanced
Genomics Project, and DDBJ Project. Through promoting research
collaborations with other universities and research institutions, NIG
advances the frontier of life science and supports the entire scientific
research community.

EMBEGER (\AFVY—R) FE

FFRRALDRAORRE. L. BEEEHRELIZ/ AV IAELERREL. 2
Bl UL T, WA B AR S NBRP OAEYTERI D
BARBBELTHEBL. SOITEREYI—ELTAZESEHUT/ MFIY—2T—
IN—ADBREABBEREEDTLFET,

BioResource Project

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
development of biological resource databases in collaboration with universities
and other organizations.

FlnJ) SO ZHEERE

201V EEDD., RIS OAME L H—ERDITTERLTLE T, CNETIC,
900 BRAEHMRDHMCDWTEMDY—T VY VIR e L TOY LisHR = E
LTHED, EMRBHICHIT25%mT SO AEDHRZE L TEEZTEDHTNET,

Advanced Genomics Project

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

DNA Data Bank of Japan
DDBJ Sequence Read Archive
DDBJ Trace Archive
BioProject

INSDC
NCBI ENA/EBI

GenBank EMBL-Bank

Sequence Read Archive Sequence Read Archive
Trace Archive Trace Archive

BioProject BioProject

DDBJ (HADNAT—4/1\V20) £E

DDBJ (DNA Data Bank of Japan) (& 1987 FIZEII SN iTam X OHREF A RS
B TAMICSNSIBELRY T —5ZINTHREL. EROAHELUTHIFERT
DEBRFAMEEZTOCVET, COFEE. FUNDENA/EBISEIUKEDNCBIED
3ZDHHERTITONTESD. 3EOB TRENELAFSNST 4 3BAZIESMN.
HRILEOT—HN—R [INSDEBIEERST—IN—2] D’D<BENET, 3EDE
CCEHERIITOHHRATERICAFSNET.

DDBJ Project

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 the
three data inlets and outlets to the “INSD”.

%/ Outline
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Access to the NIG
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Outline of Departments, Research Centers and Experimental Farm
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B Department of Molecular Genetics

The mechanisms of centrosome duplication and dynamics have been studied
using innovative and multi-disciplinary approaches.

B 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.

B 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, zebrafish,
and mouse.

B 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, fish, and
mouse.

B Department of Integrated Genetics

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

W 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.

B Genetic Strains Research Center

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

W 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.

Hm Center for Informati

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.

B Experimental Farm

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

B Radioisotope Center

The Radioisotope Center has facilities for biochemical experiments using
radioactive tracers. Irradiation treatment of 137Cs is also available.

O 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 AMED.

0O 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.

0O DDBJ Center

DDBJ (DNA Data Bank of Japan) is a member of the international collaboration
with ENA/EBI (Europe) and NCBI (USA) that releases a whole catalogue of identified
DNA sequences. DDBJ is hosted by a supercomputer that also provides powerful
analytical tools and other databases.

O IT 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.

O Mouse Research Supporting Unit

In order to facilitate mouse research in NIG, the unit offers services such as
embryo freezing, in vitro fertilization, mouse cleaning, and transgenic and knockout
mouse production.

0 Unit for Experimental Animal Care

The unit run a main animal facility of NIG, and aim to contribute to research and
education by providing suitable rearing condition and research environment to use
mice and rats.

7% - Rtz 5—Z0HE, Outline of Departments, Research Centers, and Experimental Farm
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Department of Molecular Genetics 9 F&E(GHIZ%

The mechanisms of centrosome duplication and dynamics

FMAD HCE B S ANEIRE, 2 L TEEIROARE

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
centrosome biogenesis and dynamics by using the
combination of innovative and multi-disciplinary approaches.
We are investigating the following specific aims by using
human cells, mouse, and C. elegans as model systems.

® |dentification of new players for centrosome biogenesis
® Analysis of centrosomal interactome

®/n vitro reconstitution and modeling of centrosome
assembly

® Centrosome dynamics and function in the context of
development

Division of Centrosome Biology —FR/UMAAEAEARFIZERFS

(A) Cell cycle-dependent centriole
formation. (B) SAS-6 homodimers
dictate the universal 9-fold symmetry of
centrioles. (C) HsSAS-6, human SAS-6,
is required for centriole formation in
human cells. Centrin: centriole marker.

(A) HEREIRRIC ATz L= Fh DV IMADIEEE,
(B) SAS-6 ZEB{ADN—RA—/LigE
OHRDEDZRL . BIFEZIRE
TDo (C) SAS-6 [FHD/IMAERIZ
BTHD. e MEEMRICEVTRNAI
JEIZKDSAS-6 = RHITIHITD Al
IMEABRIDPEESNS. Centrin: I
IMER—H—,

EE LRFSNIZHRY/ )\ E CTh DR ILAIIH/INER Y~ T—
O 7/ LLEN e SCEHREEERFESHIS &
THiREL WL, BILR. NEEZSOHRCARBEERICESL
TLEY, INSOERREFD LT MREDHEICHOEE—E
RITECEHITDUEDNDDEIT I ZOANZXLICELTE
REBRTEDDZ < EMFOEROHD—DESNTVET,
LMRETRENEEMRE. YOR BREMHEL. ZEEF
FeRMEIDETHLAER, BR. BRROEAFRIEZRAT
DTEEHELET,

o FAR LMAE R EF DEE

o FhLAEROD FHIBORER

® In vitro BIBRIC L SHILABROBEZET VD

o HEBIRICHITSHUAEIRE R U E DAEIEHEE DREEA

Kitagawa Group dt)I|f3RZ=E

http://www.nig.ac.jp/labs/CentrBio/Centrosome_Laboratory_web_Site/Welcome.html

Publications

Shiratsuchi, G., Takaoka, K., Ashikawa, T., Hamada, H., and Kitagawa, D. (2015). RBM14
prevents assembly of centriolar protein complexes and maintains mitotic spindle integrity.
EMBO J. 34, 97-114.

Ohta, M., Ashikawa, T., Nozaki, Y., Kozuka-Hata, H., Goto, H., Inagaki, M., Oyama, M., and
Kitagawa, D. (2014). Direct interaction of PIk4 with STIL ensures formation of a single
procentriole per parental centriole. Nature Communications 5, 5267.

KITAGAWA, Daiju
Professor

Kitagawa, D., Vakonakis, ., Olieric, N., Hilbert, M., Keller, D., Olieric, V., Bortfeld, M., Erat, M.C.,

Fluckiger, I., Gonczy, P., and Steinmetz, M.O. (2011). Structural basis of the 9-fold symmetry
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of centrioles. Cell 144, 364-375.
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Molecular mechanism of eukaryotic DNA replication in the cell cycle

HizEMEado DNA HEEHE & T ORI XA E

(A) AFM image of ORC-chromatin complexes. ORC (origin recognition complex) binds to replication origins, where DNA replication is initiated. We revealed that
chromatin structure stabilizes origin-ORC interaction. (B) Origin association of the low abundance replication proteins Sld3, Sld7, and Cdc45 is the key to
determining the temporal order of origin firing. Simultaneous over-expression of these proteins (“ON” in the figure) allows the late-firing origins to fire earlier in S

phase (arrow in the figure).

(A) EREIAFISZERE §0 ORCESEIL. XULAY—LEDHEEIEREN UCLECEREMAEICHES 98, RIZORC- UL AY—LESEOAFME, (B)
BRRBBOY A =13 5Id3-5Id7-Cdca5 BEERDFIIL TS, MIBNTIOEEREBRIARSESD (HPON') EEROYAZVIHEEERL. late

origin DEHNFHCFAL TS (RHHRKRED)

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 multiple sites, called replication origins,
scattered throughout chromosomes 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 elucidated. To
approach this subject, we have isolated novel replication
factors of budding yeast and analyzed their functions.

® Study on molecular mechanism of the initiation of DNA
replication using in vitro DNA replication system

® Study on the chromosome structures affecting the initiation
of DNA replication

® Study on regulation of the initiation timing of replication
origins

® Study on regulatory mechanism of the initiation of DNA
replication by the cell cycle

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

Division of Microbial Genetics A IE(GRTFTERFT

BERENDOFREIRDNA L. HIBERBD SHIC—ETZIFIERIC
BERSN., BRICHBESNE T, ZOMIBICKD., BErEIBHRIEHR
DSFICERNEEERICEHDE T, EREYDDNABRISL.
(A L ITEE S DEHDISFTH SR L. € DR HRRREER
[CKDEBICHIBSNTUNES, LHL. FEADNAERDEA
NEDLDIZTFHIN. ESLTSHOATERSNDDH. ZDaE
LD DD TVE A AARETIIZOBEICER D0,
HEFBZEEREYDOETINRELT, FeEDNAERIE -
ZOFMHDMRFEITOCTVNET,

o SR ENERRE BV CERBRHIB DM
O L BAIBIEIC L SERFIAHIEIIB DT

® BHEFAIAD S 1 =V I HHBDIRTE

o ERFIRDAREHAC L SHIEHEB DT

o ERAMRBHRT TV RA VB I ST

Araki Group SAFRZE

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

Publications

Hizume, K., Yagura, M., and Araki, H. (2013). Concerted interaction between origin
recognition complex (ORC), nucleosomes and replication origin DNA ensures stable ORC-
origin binding. Genes Cells. 18, 764-779.

Tanaka, S., Komeda, Y., Umemori, T., Kubota, Y., Takisawa, H., and Araki, H. (2013). Efficient
initiation of DNA replication in eukaryotes requires Dpb11/TopBP1-GINS interaction. Mol. Cell
Biol. 33, 2614-2622.

ARAKI, Hiroyuki
Professor
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TANAKA, Seiji
Assistant Professor
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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. Current
Biology 217, 2055-2063.
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Department of Cell Genetics  #RBEEMIZT %

Evolutionary integration of two independent organisms by endosymbioses

A IEAEIC X 5 EE RO S B O A

Mitochondria and chloroplasts, energy-converting
organelles in eukaryotic cells, are relicts of ancient bacterial
endosymbionts. In addition to these particular organelles,
there are many other endosymbiotic events which have
integrated new functions into eukaryotic host cells. In order
to maintain a permanent endosymbiotic relationship, a host
cell and an endosymbiotic cell coordinate their proliferation.
The major goal of our study is to understand how organelle (or
other endosymbiotic cell) division is controlled by host cells
and how host cells proliferate depending on chemical energy
that are supplied by organelles (or other endosymbiotic cells).

® Analyses of regulatory mechanisms of chloroplast/
mitochondrial proliferation by eukaryotic host cells

® Analyses of coordinating mechanism of eukaryotic cell
cycle and energy and reactive oxygen species which are
produced by photosynthesis/respiration of chloroplasts
and mitochondria

® Analyses of coordinating mechanisms of host and
endosymbiotic cell proliferation in endosymbiotic
associations other than mitochondria and chloroplasts

Division of Symbiosis and Cell Evolution AR RFFTERPS

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

BEO>T/NOTUT (A) EFRRIC
ERARINRICEOTEIELF T (B,
SRR ; C, B EABMOAER) .
Held, EREDIRNEDHRMEIC
ERSNSAREE (VD) OUE
[CEoTITONBIE (D) NREE
DYT/NOTITREDFsZ ETFE
RO N R 7z Dynamin Eh S @A S
nTWsZezPEoMLELE (B).

BN DT RV F—2HE5, SROVRUPEERARE. /N
OTFUPHDEZARBRNICRELTHELE LIz, ZDMICH. B
BB DNBI DA ZE BXDIA B FTHEBEZ S S D HIIA<EFEELE D,
ZDE OB _FEDMEOHEREBR =R E1CE. BEMR
EHARRD R FDIBIBIB DL DWVE T Y, =Bl (1) B
AHIRBIC KB EREE SISOV RUPOEBIESIE., (2) HIEA/N
BEICED TR F—HIGEMREOEBORBR. (3) EFAES
SOV RUZ DA DMBBRARAERICHIT DB EMPD & A AR
DO THRTEE IR T D E T\ MREAREERIIOEARNERED
RAFZEEL TV,

® ERBRIC LD EMRIR - SOV RUPDONE - IEIEHI AR
DERAT

o {HRAERRET. SEER - FFIREIEEIER. SEEBRRA\DIICDH
SRIBOERNT

® TER(K - SHOVRUP LIS OHIRNHEAERICHIT S B AR -
HAHBRR D i FIEFEAB DERMT

Miyagishima Group EiEMHFRE

http://www.nig.ac.jp/labs/SyCelEvo/Index_e.html

Publications

Miyagishima, S., Fujiwara, T., Sumiya, N., Hirooka, S., Nakano, A., Kabeya, Y., and
Nakamura, M. (2014). Translation-independent circadian control of the cell cycle in a
unicellular photosynthetic eukaryote. Nat. Commun. 5, 3807.

Kabeya, Y., and Miyagishima, S. (2013). Chloroplast DNA replication is regulated by the redox
state independently of chloroplast division in Chlamydomonas reinhardtii. Plant Physiol. 767,
2102-2112.

MIYAGISHIMA, Shin-ya
Professor

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.
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Neuronal circuit development and function in the mouse brain
27 A% P TR 1 5% 5858 D 73 75 SEE F T DR & BIf#T

To understand development of complex yet
sophisticated neuronal circuits underlying higher brain
function of mammals, integrative studies which cover from
molecules to whole animals are indispensable. By using a
wide range of techniques, such as mouse genetics (gene
knockout), 2-photon microscopy, confocal microscopy,
histology and behavioral analyses, we are studying
mechanisms of development and function of mammalian
neuronal circuits.

Specific Aims:

® Activity-dependent development of neural circuits in the
neocortex: We are using mouse somatosensory cortex as
an ideal model system of activity-dependent circuit
maturation.

® Roles of RacGAP a-chimerin in neural circuit development
and function: We are studying roles of a-chimerin in
various aspects of neuronal circuit development and
function such as axon guidance, synapse formation and
learning and memory.

Division of Neurogenetics 2B & (=ATFTERFT

Two-photon images of an
RFP-labeled neuron in the
barrel cortex at P5.
Morphological changes
during the 18-h-long.
Arrowheads: dendritic tips
(yellow: elongated; white:
stable; blue: retracted).
Green: barrel center filled
with thlamocortical axon
terminals.

TRFEMIRICROTHREL
Too FEEFRORNLIVEE
ABOBFEMBR N ERBICH
RIDETF. BRIEOR
(5R88) MBOBAHL TS
CEDNDDDET, (4.5h,
9h, 18hDE DX : 1L
LD ofcfi. BEOKHE :
UM% BBOXKER A
2. REDOENDIXFER-
HSRIRR DI SA9—,)

IHZLFEDMISEAIERIEZTV\ET D ZOERETDD
(&, BRICBEINIZERTEZOEE T, BIAOHREEH
FKELMEET DN T - MiEtEE. YOBIRE (BnF /vIT
DONEE) . T IRMEE. HERTEMEE. BB, TEE@AE
IEAWRMTZRWTITELTLEY,

FIZUTOZDOT—VICBDEATNET,

© AP R B AHE OB D BFOEB IRTFHIFE | LS DORMERE DK
BN EHDSAMREIL. HFFAICHE DIBISE CThD. AR,
HE=oEE). BE. ERACKRLEERMIEIEZIBNE T, KB
REOMHEORIL, EFNTZE HFREEDS A SR ERIE
FEEB<RIIBENOFKEL T, AMLBHELOREDER
REONTF - MREEEE. YOREMRBES (VL) =€
TIVELTHIRLTVET,

® EHEDIFRFEIC BT RacGAP aF- AUV DRE] | #HECIRRT
RIS AR DN, (BREREE., B3R, 2 TRBE) DE(te
HLEY, HMREBROFIEICEND aFAVU VEEEZEI(CH
REEIRROFEMBEZMFTLUCNE T,

lwasato Group EEMHEE

http://homepage3.nifty.com/iwasato/

Publications

Suzuki, A., Lee, LJ., Hayashi, Y., Muglia, L., ltohara, S., Erzurumlu, RS., and Iwasato, T. (2015).
Thalamic adenylyl cyclase 1 is required for barrel formation in the somatosensory cortex.

Neuroscience 290, 518-529.

Iwata, R., Ohi, K., Kobayashi, Y., Masuda, A., Iwama, M., Yasuda, Y., Yamamori, H., Tanaka, M.,
Hashimoto, R., Itohara, S., and lwasato, T. (2014). RacGAP a2-chimaerin function in

development adjusts cognitive ability in adulthood. Cell Rep. 8, 1257-1264.

IWASATO, Takuiji
Professor
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Mizuno, H., Luo, W., Tarusawa, E., Saito, YM., Sato, T., Yoshimura, VY., ltohara, S., and
Iwasato, T. (2014). NMDAR-regulated dynamics of layer 4 neuronal dendrites during
thalamocortical reorganization in neonates. Neuron 82, 365-379.

H25EE)/ Research Activities

21



22
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The genetic basis of development and behaviors in zebrafish

Y7571y 1 flVimiREGRR OBIEERIFN

Zebrafish is an excellent model vertebrate because of
high fecundity, rapid embryonic development, and
transparency at the embryonic and larval stages. We
developed the highly efficient transposon transposition
system in zebrafish, and developed powerful genetic
methods, including the transgenesis, gene trap, enhancer
trap, Gal4-UAS methods. By using these methods, we
created a large number of transgenic fish lines that express
the yeast Gal4 transcription activator in specific cells, tissues
and organs. These transgenic fish serve as valuable
resources for the studies of developmental biology,
organogenesis, and neuroscience. We have applied these
methods and the transgenic fish resource to study functional
neuronal circuits. Currently, we are analyzing the structure
and function of specific 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.

Division of Molecular and Developmental Biology — #ERFAFFZZERFS

GFP expression in specific cells, tissues
and organs by gene trapping and
enhancer trapping. (upper, left) skeleton,
(upper, right) cells on the skin, (lower, left)
blood vessels, (lower, right) sensory
neurons.

BLEFESVT TN Y =SV TR
IC KBRS - 4B - BRI RAVGFPRER,
(Z£1) B, (AL) RE_EOMR. (&£
T) & (BF) BEER,

NEBVERE TS0 a (Danio rerio) (. BHEMWIDFRE -
SRBEE « (TEEDOSNEMRREEBEEZNICHFIR T DI=H0
T ELCTHFERTHEONTVES, SizEE. HRTHO
TERIS Ty 2allEVWTHED IV SV AR VER 2T
LZERFEL. ENZBWErDYAIT IR TSI v afER
B B FNDY A TN\ —RDSYIE, Gald-UAS)ED
BRICHIILTCEE LIz, IEBDMRETIE. ZNE5DHEE
XL CHRRAIREDON SV AI T =T Ty a)y—R %18
L. IFEDHER - #i2 - BIE CENEIIELRTFEEHRBTEIC
EFS U BRCHRZE RIS, HDVIHEERIETD
ZEEAREICLTEE LS,

IZBIRINSDEEFNRER PN SVAITI YT Tqva
ZARVT BRAOIRREERIFOS<HBEMRZRRATOEE
bIC, BEEIOTE - F& - BRECZHIE T DRI 7
FADZXLDOEERICEDEATWE T, MBI 178 - 8 -
SIRICERAPREBRLIRDOAEL. ENSOHBEEEC/TE
BRATT. FHDEEN DTN S DLANR—D D IEEDFTERE DRI T
TWET,

zTrap 7 —%/\—2X ! http://kawakami.lab.nig.ac.jp/ztrap/

Kawakami Group ||| FFFZE=

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

Publications
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.

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.

Wada, H., Ghysen, A., Asakawa, K., Abe, G., Ishitani, T., and Kawakami, K. (2013). Wnt/Dkk

KAWAKAMI, Koichi ASAKAWA, Kazuhide MUTO, Akira
Professor Assistant Professor Assistant Professor
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negative feedback regulates sensory organ size in zebrafish. Current Biology 23, 15659-1565.
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Evolution of organisms at genomic level

) DL BIT YL

Numbers of lineage-specific CNSs (evolutionarily Conserved Non-coding Sequences) of plant genomes. From Hettiarachchi et al. (2014).

TS LB SRR CNS I CRESNTZIETI—REZF) DF. Hettiarachchi et al. (2014) &0,

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
primate and mammalian evolution toward human.

® DNA analysis of human populations: We study genetic
affinities of modern humans with special reference to those
in Asia. We also proceed ancient DNA analysis.

® Analysis of genome evolution: We study lineage-specific
evolutionary changes at different levels of organism
groups, such as vertebrates, mammals, primates, and
human.

® Development of methods useful for evolutionary genomic
stutides.

Division of Population Genetics £ M&E(LRAZSERFT

EMDOESE T/ LA TAYEI— 9@ ERBEOmE D
SHFTELTVET, FICRAEAEROELEENCVZSERRER
EHBFAADEICEREZD CTTVED,

® HILDNABRMZS< DTz, SESFDAEERDY LFHET—
5 DREHT

o [HFLIE PBMICHEWCTENICIREFSNIZIFI—FHEE O
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Saitou Group EERFE

http://www.saitou-naruya-laboratory.org

Publications
Hettiarachchi, N., Kryukov, K., Sumiyama, K., and Saitou, N. (2014). Lineage-specific

conserved noncoding sequences of plant genomes: their possible role in nucleosome
positioning. Genome Biol. Evol. 6, 2527-2542.

Babarinde, I. A., and Saitou, N. (2013). Heterogeneous tempo and mode of conserved
noncoding sequence evolution among four mammalian orders. Genome Biol. Evol. 5, 2330-

2343.

SAITOU, Naruya
Professor

JINAM, Timothy A.
Assistant Professor

Jinam, T. A., Phipps, M. E., Saitou, N., and the Hugo Pan-Asian SNP Consortium. (2013).

Admixture patterns and genetic differentiation in negrito groups from West Malaysia estimated

HEER T zuz IFI TAEI— A B

from genome-wide SNP data. Hum. Biol. 85, 173-188.
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Department of Population Genetics EFIEGHZE%

Population genetics and genome evolution

BEEEET ) LR

Metabolic economics and microbrial proteome evolution. A) Chemical energy allocations for biosynthesis of a bacterial cell. About
75% of the budget is used for protein synthesis. Based on data from E. coli (Neidhardt et al. 1990). B) Protein adaptation for energetic
efficiency. In Bacillus subtilis, abundant proteins employ less energetically costly amino acids.

A) NOTUPTOEEBICHD DT RIF—DEIG. NITIPORRTIZH75% DT RIINF—D 2/ SOBERICEHNTULE
9 (Neidhardt et al. 1990), B) TRIINF—RNCEODY Y/ SOEDHE, MERDY/ LR THDE BOZWNYV/XIE(F
JARDRVWPE /BEFSTERSNTVSIEINDDET,

We combine theoretical and laboratory studies to study - KARETIE. T/ LECDANZ I L= D02, 2
mechanisms of genome evolution. Current interests include: L REEBEEASOEERREEITOCVNEY, BEDHRT—Y
C AT OESEHDTT,

® Studying lineage-specific patterns of silent and protein
evolution. Both weak selection and departures from steady
state appear to be prevalent features of molecular
evolution in Drosophila.

o LU &GN B EDRGHRRINZE/ S—2 D
T FAOTaTIIVNTTORFEIE BB EIEF
RN — MR Ch D EERONE T,
® Modeling evolutionary processes. We employ computer

simulations of weak selection with genetic linkage and : @SV AIDEEN T SHEGDEERRDET ) L. EEBOEHE

fitness interactions among mutations to determine - BICEDHEEFRZHEAANIZ IV ED—9—=al—23

statistical methods to detect subtle forces in evolution. : VARV EL LEOBUVEARZERE T DT LR L
® |dentifying biosynthetic constraints in protein evolution. TWE

Natural selection is thought to act upon protein structures ;o ) BEDEALE S BBIRDRTE., &) B DS L

to optimize their functions. Selection for efficient synthesis
may also be important to understand protein size,
composition, and evolutionary rate; relationships between

AN T OBEEN BRABRRICLOTRBILSNITIERTH D
EBZXONET, FTz. IV NWBDEGHMERICEERER

gene expression and protein evolution may reveal %‘)?‘//\’Ogd)jtéé\ ,%ﬁﬁjz; ELREGEZEROTNDES
adaptation for metabolic and translational efficiency. : ZONET, bbnid, BLFRIREY /W BEL/W—

EDBEZEMITITDEICED, RIBBIOBEROWZEIZE DL
DEISICDWTHFTELTWLE Y,

Division of Evolutionary Genetics  iE{LiE{EAZTERFS

Akashi Group BAGEIARZE http://www.nig.ac.jp/labs/EvoGen/index.html

Publications

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

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

Akashi, H. (2003). Translational selection and yeast proteome evolution. Genetics 7164, 1291-
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Department of Population Genetics EFIEGHZE%

Genetics of adaptive radiation

ISR OBIB S

Our research takes an integrative approach across diverse disciplines. The first step is to conduct a detailed ecological survey of natural 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 speciation.
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.

HEAIA—IVNBEEHEENTOERICLOT, BAENICASNSTH PEEOIREOEREFNLE T, DUT, HEREBENFECERDY.

SYUARMEEEEAL BLERPEEEnTE

BEALCV\EEY, Flo B FIRIDAC LD FREERMICINZ. EF~—TERVSUDERR TOEREREBV\THFHSOERE TEDHENTVEET,

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 molecular mechanisms underlying naturally
occurring phenotypic variation important for adaptation and
speciation in wild populations. Furthermore, little is known
about how newly evolved alleles important for adaptation
and speciation spread within natural populations. To
understand these ecological and genetic mechanisms, we
mainly use stickleback fishes as a model. Our research takes
an integrative approach across diverse disciplines.

® Genetic basis of key traits that trigger adaptive radiation
® Molecular mechanisms of hybrid abnormality

® Molecular mechanisms underlying variation in phenotypic
plasticity

® Genetic mechanisms of the evolution of sexually dimorphic
traits

Division of Ecological Genetics  4-REXE (T FFFZERFT

ESPOTHERYEFENS DD, ESMHNEDLDICZLT
ZHRERBICEICL CL<DD EMZHRMELZEKLDINSD
BWICHLT b OF AT HERWEDSBDE T, RIFEE
LICEAD BT FE. ERETIIENICBVTZ<LEESNTE
ELIZDN BAEMICHITSBDEPBICE DD FEEZ <
DRERBATY, &7z, REIDEGF IHAERRNTEDLDIC
[LETVKDOMTDOVWTHZHRERIATI, TNSZRRTD
Iz®I2. T—=IVRREDSIRED, T/ IV IAPELFIFE &
REERTEERERICHLED,

o BILMEES|ISRILIZRIVED ) FER
o }TEERE DREELFDRE

o RIBHRI B H DB

o M "BV DE(LELIHIE

Kitano Group JtEFRITZZE

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

Publications

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 between incipient stickleback species. PLoS Genetics, 10,

€1004223.

Ishikawa, A., Takeuchi, N., Kusakabe, M., Kume, M., Mori, S., Takahashi, H., and Kitano, J. (2013).
Speciation in ninespine sticklebacks: reproductive isolation and phenotypic divergence among

KITANO, Jun
Professor

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-

b8 8 zuz

sex chromosomes. Evolution 66, 3198-3208.
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Genomic medicine with next generation sequencing technology

R —r Y —2EEL 125 ) ARSI SR

The the basic unit of heredity as disease causality might well be the regulatory region and not only the gene. The integrated functional
properties based on a Next generation sequencer will open the way to understand the disease mechanisms.

REAN=XLDBERICIZT LEFZI TEL BEaF 2202 COBRSENEENSZHM T Mg SIURFEeahE TR
FRIWENBOF Y, MU —T P —EE ol TNSDBTICKD IRB AN =X LERSMNCTBIEZBELTVET,

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 genomic information at hand, we will combine gene
expression profiles 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
pathphysiology

® Haploid seguencing of HLA genes

® Mathmatical modeling of phenome-genome relationship

Division of Human Genetics A JB&(GRZZERFT

KAFRZETIL AR —T VY —TEOSNSERTIEERT
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http://humgen.lab.nig.ac.jp/
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Hayano, T., Yokota, Y., Hosomichi, K., Nakaoka, H., Yoshihara, K., Adachi, S., Kashima, K., Tsuda,
H., Moriya, T., Tanaka, K., Enomoto, T., and Inoue, I. (2014). Molecular characterization of an intact
p53 pathway subtype in high-grade serous ovarian cancer. PLoS ONE. 9, e114491.

Omer, W.H., Narita, A., Hosomichi, K., Mitsunaga, S., Hayashi, Y., Yamashita, A., Krasniqi, A.,
Iwasaki, Y., Kimura, M., and Inoue, I. (2014). Genome-wide linkage and exome analyses identify
variants of HMCN1 for splenic epidermoid cyst. BMC Med. Genet. 15, 115.
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Yu, W., Zheng, H., Lin, W., Tajima, A., Zhang, Y., Zhang, X., Zhang, H., Wu, J., Han, D., Rahman, N.A.,
Korach, K.S., Gao G, F,, Inoue, I., and Li, X. (2014). Estrogen promotes Leydig cell engulfment by
macrophages in male infertility. J. Clin. Invest. 724, 2709-2721.
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Genetics of epigenetics
IEIRTAT ADBILE

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 BONSA/
methylation) is necessary for not methylating genes. In
mutants of genes encoding these proteins, several types of
developmental abnormalities were induced. Characterization
of these abnormalities is revealing impact of DNA methylation
on genome evolution and appropriate gene expression.

Division of Agricultural Genetics BIEE(EIAZZERT

The ibm1 (increase in BONSA/
methylation) mutation induces
developmental defects, which are
suppressed by mutation in the H3K9
methylase gene KYP or non-CG
methylase gene CMT3. The results
suggest that these phenotypes are
due to ectopic deposition of
heterochromatin marks, such as
H3K9 methylation and non-CG
methylation.

SOAXSAF D ibm 1 BRBEICK
DRERBRIFA(L, HIKI XFI
bBERBEET KYPWIECPG A FI
LBEREGET IMT3DRRERT
Esns,

HHRE D B I TR SN BRI DEKITIEELS TI, —A.
SEETINANDI T, BEFDOON ,/ OFF B AEMRIC T
DIREDZLDOEYTHRESNT T, ZOLIE [TEITRT 1Y
21 IFIRKROEMEKIZ. DNADAFIILEEDOORFVDEEFT
HDZEDOHDNODTETVET, FELR. YOAXFTIF DT/ s
DNADAFINbEFIET DR FDERAZ ANz TO—F T\
5 INECOBERECHITB T TR T v I DBE &
FOMBIZDWTHIFRLTULET,

Kakutani Group BAHEE

http://www.nig.ac.jp/labs/AgrGen/home-j.html
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Tsukahara, S., Kawabe, A., Kobayashi, A., Ito, T., Aizu, T., Shin-I, 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.

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

Tsukahara, S., Kobayashi, A., Kawabe, A., Mathieu, O., Miura, A., and Kakutani, T. (2009).
Bursts of retrotransposition reproduced in Arabidopsis. Nature 303, 423-426
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Department of Integrated Genetics #AEBILHIZE R

Approaching brain function through studying development of nervous systems

FRE S A S0 2 ki b5 RE

The brain circuitry is made up of an enormous number
of neurons. 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’ behavior 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-rewireable 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.

® Central Olfactory Circuits and Function
® Neuronal Migration
® Axon Guidance

® Evolution of Brain Architecture

Division of Brain Function  BX&RERAZZERFS

Top: The bundle of callosal axons
(green) connecting brain hemispheres
(arrow) is thinner in the M6a/M6b
double mutant brain (right). Bottom:
callosal axon trajectories traced with
Supernova system. In the double
mutant brain (right), the axons are
not simply shorter but also
disorganized, and some are even
misdirected subcortically (arrows).
M6a/M6b — REYDUADE (B)
Tl EARBERRZ DR BEREH
= (k7) OXHHDELESL. RD
<D (KEN). T : Supernova ¥
ATIICEOSL—RAUTZ#IER DI RS,
M6a/Méb —EZRI VDM (A)
TlE #RIMEVZITTEL, EfT
FEHELA. FESTEIICBUTNS
(RED)

N mNA S RS ey TP Nl Y G P = (e al =ty g}
ERETODSLITHOT, MR EEN. BEIL . BiRZ
ELT. ER s SNTIESNE T, ZOBHE/ — DN
EMDITEICRBE & W\ BE DRI RO T UK T, #RERP
SBICEOTEIETEINTI O EOEZS, L\oTzAfE
SNIEEFEDIZEAERBRESNTED., ESBRIAETT, H
AFRETIE. BEHICDIONDHRERE DEARD)L—/ L Z 2R
THDET. WOMEEEBATIBOI\WEEXTUVEY, E4NIC
[LROT—VTHIFELTUVED,
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Mita, S., de Monasterio-Schrader, P., Finfschilling, U., Kawasaki, T., Mizuno, H., lwasato, T.,
Nave, KA., Werner, HB., and Hirata, T. (2014). Transcallosal Projections Require Glycoprotein
M6-Dependent Neurite Growth and Guidance. Cereb. Cortex. bhu129.

Suzuki, K., and Hirata, T. (2014). A common developmental plan for neocortical gene-
expressing neurons in the pallium of the domestic chicken Gallus gallus domesticus and the
Chinese softshell turtle Pelodiscus sinensis. Front. Neuroanat. 8, 20.

Suzuki, I.K., Kawasaki, T., Gojobori, T., and Hirata, T. (2012). The temporal sequence of the

mammalian neocortical neurogenetic program drives mediolateral pattern in the chick pallium.
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Dev. Cell 22, 863-870.
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A new molecular genetics to understand DNA transactions in human cells
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We are aiming to generate a new molecular genetics of
human cells by using new technologies. By transplanting a
plant-specific degradation pathway to human cells, we have
established the auxin-inducible degron (AID) system, with
which the expression of proteins of interest can be timely
controlled by addition of a plant hormone, auxin. By
combining the gene-editing technology with the AID system,
we wish to understand how genomic DNA is maintained in
human cells. In particular, we are focusing on the relationship
between DNA replication and other DNA transactions.

® Improvement and application of the AID system in human
cells

® Development of genome-editing technologies for the use
of the AID system

® Understanding of the relationship between DNA replication
and homologous recombination in DNA inter-strand
crosslink repair

® Understanding of DNA transactions at the replication fork

Molecular Function Laboratory 73 Fi&EErZ2Z=

The AID system

(A) Schematic illustration of the AID system. TIR1 derived from a
plant forms an SCF-TIR1 E3 ubiquitin ligase with the endogenous
factors when expressed in human cells. Auxin promotes the
interaction between TIR1 and AID for poly-ubiqutylation of AID.
Therefore, AID-fused proteins are degraded by the proteasome. (B)
TIR1 and GFP-AID fused with a nuclear localization signal were
expressed in human 293 cells. After addition of auxin, GFP was
detected by a time-lapse microscopy. (C) Quantification of GFP
signal. Most of GFP was degraded by 60 min.

A—F2VFEET IOV (AID) %

(A) AIDSEDRHE, fBYIERRD F-box AF TIR1 ZRHIFS -
BRICEWT TIRT BA7EMEF ESCFTIRT E3AEFFUA—
PEESRERNT D, Z—FVIETIR] EAID YD DIEEZR
EITDIET, ADRIGY V/XWEENRICEL, (B) TIR1 &
GFP-AIDICBBTEV I ERE LIS V) OB % A 293 #if
[CHIRS T, BT A—F2 U iRlE. ERRICGFPEEBELI,
(C) GFP I F )\ 7z EBIE LIz, 60 DTEETAES D GFP 1'%
BENTVNSZED DD D,

HRE T, FRMZzNHE TS TENMBRICHIT DT
TR FEEFZRIELIZVWEEOTVET, 9T, ATZBI3E
MRIINEY A —FDVICKDER LSS, BIPADS /08
DERANZALEENARRICBETS LT BEDY VIV B "
A—=F I IMENICHRIRE TR EZRELELE (AIDE) .
S5(I2E TV LRERMEABAEHE TAIDEEFNBITDIET,
S EBRD T L DNA B WHNTHERF STV DD\ F5IZDNA
FBREMODNANS VYR TIY3y OEEZERSMNILEL DS E
LTWET,

o - MBI CORBICEIF = AIDEDRR ENA
O AIDEZTHRES T IO DT LMRERMBAFE
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http://www.nig.ac.jp/labs/MolFunc/Molecular_Function_HP/Home.html

Publications

Nishimura, K., and Kanemaki, MT. (2014). Rapid Depletion of Budding Yeast Proteins via the
Fusion of an Auxin-Inducible Degron (AID). Current Protocols in Cell Biology, 64, 20.9.1-

20.9.16.

Kubota, T., Nishimura, K., Kanemaki, MT., and Donaldson, AD. (2013). The Elg1 Replication
Factor C-like Complex Functions in PCNA Unloading during DNA Replication. Molecular Cell,
50, 273-280.
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Nishimura, K., Ishiai, M., Horikawa, K., Fukagawa, T., Takata, M., Takisawa, H., and

Kanemaki, MT. (2012). Mcm8 and Mcm9 Form a Complex that Functions in Homologous
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Recombination Repair Induced by DNA Interstrand Crosslinks. Molecular Cell, 47, 511-522.
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Molecular basis of plant cell morphogenesis

MR DIEREIE K : 222 9 557 7+ AT LD HF

(A) Xylem vessels develop various secondary cell wall patterns. (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 membrane domains (green). (E) Reconstruction assay for secondary cell wall patterns. Magenta: plasma membrane domains. Green: microtubules.

A) ABBEE DR QT IRHEREE) ¥9—/, B) ABREENLHESR. RMRLE (77) OLEDROHO5NS, C) ZRMEREDILEZFS I DM/NE. D) Rho GTPase HVEMAL () L. XA
faEE (38) OILEEREEL TS, E) #HBIEE/ ¥9—Y DEER. Rho GTPase (58) DYHERIRRNAA V&ML, MNE () SAREFRLTUVS.

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 pattern reconstruction assay, we have
revealed that cortical cytoskeletons and Rho GTPases play a
central role in the secondary cell wall patterning.

® Regulation of cortical microtubules and cortical actin
microfilaments

® Spatial interaction between cortical cytoskeleton and
plasma membrane domains

® Spontaneous pattern formation by Rho GTPases

® Modeling of cell wall pattern establishment

Cell Dynamics and Organization Laboratory  #H2Z2REHIEITT=

ZHRBAEYDRESE < DB A R HEEEZES S
DTEICEDTHLRITONE T, BYHREEIEER U RREE(CED
NTHH, ZOMBBEEDILE) VW —EB L SEDZEICRDERL
AR ZEEDHLTWED, FATZEOMRETIS. 185 #BE. 7L
WEEDIG—V TR > TRMBREEZ R T DABNEEICER
L. iBYIHmRR N BRI S — ZBIDH I HHEAZERFTL T LY
F9, MEICHELICATBELEER MR/ W— DB
BREFBRZTAV. EITHRESEE Rho GTPase DEIEZFEN
TULET,

 REMYNE - PO T U OFIEE T DR S HBERRAT

o iR SR CHBRIAR A > DIEE R DIAFY

® Rho GTPase (& BFRNLZEE/ W— DBEREBOMTT
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Publications

Oda, Y., and Fukuda, H. (2013). Rho of plant GTPase signaling regulates the behavior of
Arabidopsis kinesin-13A to establish secondary cell wall patterns. 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.
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Oda, Y., lida, Y., Kondo, Y., and Fukuda, H. (2010). Wood cell-wall structure requires
local 2D-microtubule disassembly by a novel plasma membraneanchored protein.
Current Biology 20, 1197-1202.
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Cellular mechanochemistry regulating eukaryotic chromosome dynamics

HZAENOZRAARG B2 T HMaD A% ) rIA) —

The cell’s ability to sense and respond to mechanical
force is crucial to many biological processes, including cell
division and differentiation. Our laboratory uses novel
biophysical methods which combine controlled
micromanipulation techniques (e.g., laser tweezers, glass
microfibers) and high-resolution fluorescence microscopy (e.g.,
confocal and TIRF imaging) 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 respond to defined mechanical cues
and aim ultimately to use the knowledge to control cellular
behavior.

Quantitative Mechanobiology Laboratory EEXH//\A ZOIJ—HR=E

Shimamoto Group EXRAZEE

(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 assembled and
micromanipulated. Image in (C) shows a
metaphase spindle assembled in extracts
and visualized by fluorescently labeled
tubulin. A pair of glass microfibers can be
used to apply mechanical force. Inset
illustrates the geometry of the set-up

(A) EFIEMELTEICBVTNSP
TUHYAHT e XD (B) HMSFHE
SN BHRE MR Z A THEE A O
Bz in vitro BB L. BHMET CE
BNRBIETSENTES, (O) O
B, RN TR LI= D H A ERsE
1K (BEFRR) [C2EOMNASRTPA
N=ZBWCTHORIFZESZ TWSET
2, {FRdZ OB,

RO AN = AN B TIEE T DEEN L. ffgnHD
MyEDDHETDSEFIFHEM TR CESTRER RN T,
WEOMRZETIE. L—'—E vy OHSRA T/ —EBWN
ERAOAOY AL —Y a3V EME BREEDENAA—I VD
FRZRWT, EnFERESIMEOAZZIB DR A PN E
DESEYPB U Z B TVSHERANTNED, N0
ANZORAEDFRISTZAN—DBEGHRZ EEMICHSHCT
BTEERLUC, MRRRESNIZE S D HVISBUICSE
BDIEDICEDKIDITHEBELSNTVIHZEIERL . IRWIZIZZE
DONEZEFE->CTHlEDZEES =XRICHIH IS L2 BIELTHRE
LTWET,

Publications

Takagi, J., Itabashi, 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, Yuta
Associate Professor
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into the micromechanical properties of the metaphase spindle. Cell 745, 1062-1074.
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Genetic Strains Research Center RiGAIATSZ /45—

Integrative genetics of mouse complex traits

27 ARIRIEE D & BB R f# T

A B

The sexual isolation caused by incompatibility in gene regulatory system. (A) The sexual isolation is established between two mouse subspecies, M. m. domesticus and M. m. molossinus. (B) A X-chromosome
substitution strain, B6-ChrXMSM, in which X chromosome of domesticus-derived C57BL/6J is replaced by counterpart of molossinus-derived MSM strain, shows reproductive isolation. Transcriptome analysis
showed misregulation in 20% of X-linked genes expressed in the testicular cells of B6-ChrXMSM strain. This misregulation was partly caused by the regulatory incompatibility between C57BL/6J-derived trans-
acting regulatory factors and MSM-derived cis-regulatory elements. This study was done as a project of “Life Systems” of Trans-Disciplinary Research Integration Center, ROIS. (From Oka et al. 2014).

BEFRFFHDOTESICLDETERR, (A) YUADRARTA N2AHBBEEOIIAEREORCIFEEREDRNIIL TS, (B) I/ ADIBIN EARA 2T+ HREREEROEERERM C57BL/6) DEE
FERIC, EOVIAERMSMARO X REEZEA T, FEBMIBRINSZEND, XREBKIIFRBEF M DEBEIONIZ. XRBEHEDYYIVIRROBEMRT, XREFERETTF
D2ERRREDAHONIz. CHUE MSMBERO S RFHEF DFE, F/z(d C57BL/6J RIGHEDETHEF & MSMEEVZBEHEF & OB ISIABENFRR LB SNz, KL, FaEs

BRIOYVTONO—RELTITONE (B5 (2014) ).

In order to understand genetic basis underlying complex
traits, such as morphology and energy metabolism, we are
conducting genetic analyses based upon both of “Forward
Genetics” 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
consomic 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

® Evolution of cis-regulation systems of developmental
genes

® Data banking of genome diversity and phenotypes of
mouse strains

® Genetic mechanism of reproductive isolation in mice

® Genetic dissection of complex traits by use of mouse
consomic strains

Mammalian Genetics Laboratory [HHLEIETITILE
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Oka, A., Takada, T., Fujisawa, H., and Shiroishi, T. (2014). Evolutionarily diverged regulation of
X-chromosomal genes as a primal event in mouse reproductive isolation. PLoS Genet. 10,
€1004301.

Tamura, M., Amano, T., and Shiroishi, T. (2014). The Hand2 gene dosage effect in
developmental defects and human congenital disorders. Curr. Top. Dev. Biol. 770, 129-152.
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Shiroishi, T. (2013). The ancestor of extant Japanese fancy mice contributed to the mosaic
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genomes of classical inbred strains. Genome Res. 23, 1329-1338.
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Developmental genetic studies using gene engineering technology in mice
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We are interested in the mechanism of germ cell
development, especially the function of RNA binding
proteins, Nanos2 and Nanos3. We aim to elucidate the
target RNAs to understand the events associated with
Nanos-mediated RNA regulation. We are also interested in
the molecular mechanism of heart formation and somite
segmentation. Mesp?2 initiates somite segmentation via
repressing the upstream factor Tbhx6. We are focusing on the
repression mechanism. Recently we have introduced CAS9-
mediated genome editing method to facilitate mutant mouse
production. Our research themes include:

® Sexual differentiation of germ cells

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

® Somite segmentation

® Heart morphogenesis

Mammalian Development Laboratory — F4 T2FAFTE

(A-B) Notch signaling is activated only
in the caudal part of each somite. (C)
Nanos2 proteins (green) are localized 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 differentiation is
suppressed.

A-B. AESICHIFSNotch> I HILD
SEME GFPLR—4—TRIR LIz,
Notch YO FIVIFREDEHERTDH
SEME(E. C. BALEHRODI MR ()
IZ8BFBNanos2 5/ & () OB
7Eo D. Nanos2ZHHiiHIR (£f) 9.
AELIZETHRRId . 584H88 (¥
PU8) HiENT S, £E6BOBHE.
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Zhao, W., Ajima, R., Ninomiya, Y., and Saga, Y. (2015). Segmental border is defined by
Ripply2-mediated Tbx6 repression independent of Mesp2. Dev. Biol. 400, 105-117.

Wu, Q., Fukuda, K., Weinstein, M., Graff, JM., and Saga, Y. (2015). SMAD2 and p38 signaling
pathways act in concert to determine XY primordial germ cell fate in mice. Development. 742,

575-578.
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Saba, R., Kato, Y., and Saga, Y. (2014). NANOS2 promotes male germ cell development
independent of meiosis suppression. Dev. Biol. 385, 32-40.
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Behavioral genetics using wild-derived mouse strains
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In a variety of behavioral studies using wild-derived and laboratory strains, we observed notable strain differences of
behavioral patterns. We aim to understand the genetic basis of behavioral differences between strains.

« BERRVYUARMBOERAEYORM

T e
CNSDITEDRIZECBIOSBITIIAN = A LDERZEDTVET,

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 behavioral 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.

® Comparative studies of behavioral patterns among wild-
derived strains

® Genetic studies of domestication in mice

® Genetic studies of home-cage activity

® Genetic studies of anxiety-like behavior

® Genetic studies of social/aggressive behavior

Mouse Genomics Resource Laboratory (MGRL) ~™ABIHAT =

IV ETEE R g CEDD DX,
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Kato, S., Ishii, A., Nishi, A., Kuriki, S., and Koide, T. (2014). Segregation of a QTL cluster for
home-cage activity using a new mapping method based on regression analysis of congenic
mouse strains. Heredity 773, 416-423.

Takahashi, A., Shiroishi, T., and Koide, T. (2014). Genetic mapping of escalated aggression in
wild-derived mouse strain MSM/Ms: association with serotonin-related genes. Frontiers in
Neuroscience 8, 156.
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Genetic modification and analyses of regulatory factors in zebrafish germ cells

Y757 10 BRI BT 5815 7 e SR E 1 O fFEN

Successful propagation and maintenance of zebrafish spermatogonial stem cells in culture. A, B. Culture of vas::egfp
spermatogonia for 3 days. C. Spermatogonia (arrows) just after a first 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::egfo

spermatogonia after culturing for one month that express GFP.

RIST v BREHADIES. A, B. vas: efgpfEEMIEDIEE3HE. C BE4HET | HEO#NER. KEIL
1B Z R, D. 158 10 HE T 2EEO#ER. KEISIEFEMROSERICDE N ocEI5% R, E, FHB&E30

HE. LIS RIA GFP IR TS,

Zebrafish have become a laboratory favorite because
their embryos are transparent: geneticists can easily observe
gene 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 producing transgenic lines by the culture
system. In addition, male germ cell culture systems are
useful also in analyzing the spermatogenesis. We have
already isolated several ENU-induced zebrafish mutants that
have a defect in spermatogenesis. We are working on the
molecular mechanisms to regulate spermatogenesis of
vertebrates, through analyses of genes responsible for these
mutants both in vivo and in vitro.

® Establishment of protocols for producing transgenic lines
by the spermatogonial stem cell culture

® Analyses of genes to regulate spermatogenesis with
spermatogenic mutants

Model Fish Genomics Resource Lab /N FERIRMITTE

TIS5Tqvrald, BN ERCREBRRE CE<ERTZRS
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in vivo & in vitroZ A E OB TETL . BHEEIICERRI7EHE
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Saito, K., Sakai, C., Kawasaki, T., and Sakai, N. (2014). Telomere distribution pattern and
synapsis initiation during spermatogenesis in zebrafish. Dev. Dyn. 243, 1448-1456.

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.
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Studies on genetic diversity of Oryza genomes/species and mechanisms in reproductive isolation
AXBOM - 7 ) LB B LIOEFEREEA =X LD

Genetic and geographic origins of rice domestication. a, Phylogenetic tree of 446 O. rufipogon accessions and 1,083 O. sativa varieties calculated from SNPs in
the 55 major domestication sweeps. b, Geographic locations of 62 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.

ARFUBCDBEEH), HIERTEEIRM, (a) 446 DO, rufipogon Fifie 1083 D O. sativa FifiD 55 DRIFCEEERINICHITDBEEER N OFHLUISELRTR
1 (b) E(LRBEHRMATD 62 DRGE DHIZME. JREORE. BTHERETY (alcBIIdBINth)

We are carrying out two major research subjects. One is
analysis 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
phenotype differentiation. The other is analysis of genetic
factors playing roles in the reproductive isolation mechanism.
This is performed by combining with the analysis of genetic
programs underlying the processes from gametogenesis to
embryogenesis in rice. We are also responsible for managing,
preservation, propagation, and distribution of rice genetic
resources of wild rice species collected in the NIG under the
NBRP.

® Analysis of genetic diversity of wild species of rice for
comparative genomics and speciation studies

® Analysis of genetic factors working in the reproductive
isolation mechanism for speciation

® Dissection of genetic programs underlying in reproductive
development

Plant Genetics Laboratory 1EYIE(GHIZEE
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Tsuda, K., Kurata, N., Ohyanagi, H., and Hake, S. (2014). Genome-wide study of KNOX regulatory network
reveals brassinosteroid catabolic genes important for shoot meristem function in rice. Plant Cell. 26, 3488-3500.

Kubo, T., Fuijita, 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.

Huang, X., Kurata, N., Wei, X., Wang, ZX., 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-
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Genetic dissection of the cell division mechanism using single-cellular model organisms

7V BIaE > 7l HOBARHIE A A = X A

Bacteria and yeasts are suitable model organisms to
understand 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-biological 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 imaging. Especially S.
japonicus yeast suits for those cell biological analyses, and
studies of hyphal growth and cell cycle add special value on
this organism. Novel genetic system has been elucidated by
recent our works.

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

® Synthetic pathway of pantothenic acid in E. coli cells

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

® Analysis of Pim1/RCC1 that is a RanGEF in S. japonicus

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

Microbial Genetics Laboratory B AEYIEGIARE

Hyphal cells of Schizosaccharomyces
japonicas. Green fluorescent protein
indicates nuclei and red fluorescent
protein indicates cytosolic region.
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Niki, H. (2014). Schizosaccharomyces japonicus: the fission yeast is a fusion of yeast and

hyphae. Yeast. 37, 813-890.

Aoki, K., Shiwa, VY., 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

RNAi BRBZE-77 ) LERED A RAVAENT

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

The RNAI is one of the post-transcriptional gene
silencing phenomena, in which double-stranded RNA
produced within host cells can effectively inhibit host gene
expression in a sequence-specific manner. By combining
with GAL4-UAS gene expression system, we can utilize the
RNAI for knocking down gene expression in a target cell or
tissue at a specific developmental stage. We are trying to
construct inverted repeat transgenes and to establish
transgenic fly lines covering almost genes in Drosophila. This
RNAI mutant fly library is now providing us a fundamental
tool for understanding gene functions and genetic networks
working in the fly individuals.

Invertebrate Genetics Laboratory &S HEEIETITLE

Schematic representation of the
inducible RNAi mutant library.
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expression in Drosophila. Genetics 195, 715-721.
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L.S., and Noselli, S. (2012). Drosophila apc regulates delamination of invasive epithelial

clusters. Dev. Biol. 368, 76-85.
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Sophisticated utilization of biological resource information

BEEREHORBENRICET HH%

[t 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
differently to be compatible on a conceptual level. By
applying various biological ontologies such as gene ontology,
plant ontology and disease ontology to biological resource
databases, we have been developing an advanced retrieval
system that allows users to conduct cross species search
for experimental resources.

® Database construction of biological resources
® Developing cross-species data retrieval system
® Construction and utilization of biological ontologies

® Gene annotation

Genetic Informatics Laboratory ZGHBIRIAZZE

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 searching, and
searching by DNA Sequences, gene ontology,
disease ontology, or references.
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Novel Essential Gene Involved in 16S rRNA Processing in Escherichia coli. J. Mol. Biol. 427,

955-965.
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Genome biology of C. elegans development

WEBFELEDT ) DEYE

Gene expression regulation in nerve cells of the nematode C. elegans

We have identified the regulatory sequence for the gene gcy-18 that is expressed only in the thermo-sensory neuron AFD: The regulatory sequence drove the GFP reporter only in AFD (Fig. left). We have also
revealed that a pair of homeobox transcription factors (TFs) CEH-14 and TTX-1 is necessary and sufficient for the proper expression of gcy-18: The ectopic expression of them led to the expression of gcy-718 in

another thermo-sensory neuron AWB (Fig. right).

#5R C. elegans DRI C DB F FHIRFE
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We are performing a systematic analysis of expression
and function of the genome of the nematode C. elegans,
aiming at understanding of the genetic program for
development. We have already identified 14,000 genes
through EST project, and have analyzed their expression
patterns by using of whole mount in situ hybridization and
their function by RNAI. All the information has been
integrated in NEXTDB http://nematode. lab.nig.ac.jp/. Based
on the information, we are conducting the following studies;

® Mechanisms of localization and translational control of
maternal mMRNAs

® Clustering analysis of gene expression patterns

® Functional analysis of microRNAs

® Systematic identification of regulatory elements of genes
® Comparative genomics using closely related nematodes

We are also organizing a supporting system for large-
scale genome analysis in the academic domain.

Genome Biology Laboratory AEBRE RISHRNTEE
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Kagoshima, H., and Kohara, Y. (2015). Co-expression of the transcription factors CEH-14 and TTX-1
regulates AFD neuron-specific genes gcy-8 and gecy-18 in C. elegans. Dev. Biol. 399, 325-336.
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functions downstream of Src in parallel with the Wnt pathway in early embryogenesis of C. elegans.
Dev. Biol. 355, 302-312.
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3D-organization and dynamics of human genome chromatin

FIL7avF L OPNBAEEET A FITA

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, differentiation, and development. We are using
a novel combination 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 irregularly folded without a 30-nm
chromatin fiber. This kind of irregular folding has a high
dynamics (chromatin fluctuation), and leads to advantage of
various genome functions.

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

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

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

® Analysis of local chromatin function by a novel chromatin
purification procedure

Biological Macromolecules Laboratory 4 {AS) FAZ=E

In the cell, chromatin (red balls) is
irregularly folded. A chromatin
fluctuation, driven by Brownian
motion, facilitates chromatin
accessibility and proteins (green
ball) to target a certain site (blue
ball).

IORFY ([FOWR—ILETRR) M
HBRBDARICARFRR SRS T
Do VONFVDIESE (NI A7
BE) OHMNFT. YV/UE (]
DR—IV) [ZEDBEBICETFS, =
DIER. 9—Tvk (BER-IL) NIz
EDBEVPI LD,

KHRZETIE. [E~T/ L DNADIRED DN, =IRTTHIIC
EDESITHDEFN., FELTEDIDICTT/LDMEEELTULDD
W2 ] ZRFRLCTVWED, &I, #ilEROIOYFUNETHAE
R THDEFNTWS ZEZHR LE LI, 5% COMRZ.
BERTFER. SOICEYIRMBERVERED L - TEYTXR
THWIRIEE BIAWAREICDEITTVEES, 1 9 FXILF4V—
IAA—=D D XAFEELERT. V=al—yav. S5IZEFLL
JONF BRI AL EZ A AEDOE T, A-—0 B MRZBiEL
TWET,

O | NFRULAYV—IAA—=I VDB N OO TV OEEE
A FZO DR

o XIFEEL EB L\ b O ON T OERIEERAT

o YU E DO SRR HIF D IOV T Y DERIEE
ZETEI TR THA VIR

0L WL\ ONVF VBRI EZHBUVEBPTRN I OV T DEEERR
7

Maeshima Group BIEEE

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

Publications

Maeshima, K., Imai, R., Tamura, S., and Nozaki, T. (2014). Chromatin as dynamic 10-nm
fibers. Chromosoma 723, 225-237.

Hihara, S., Pack, C.G., Kaizu, K., Tani, T., Hanafusa, T., Nozaki, T., Takemoto, S., Yoshimi, T.,
Yokota, H., Imamoto, N., Sako, Y., Kinjo, M., Takahashi, K., Nagai, T., and Maeshima,K. (2012).
Local nucleosome dynamics facilitate chromatin accessibility in living Mammalian cells. Cell
Rep. 2, 1645-1656.

Nishino, Y., Eltsov, M., Joti, Y., lto, K., Takata, H., Takahashi, Y., Hihara, S., Frangakis, A.S.,

Imamoto, N., Ishikawa, T., and Maeshima, K. (2012). Human mitotic chromosomes consist

MAESHIMA, Kazuhiro IDE, Satoru HIBINO, Kayo
Professor Assistant Professor Assistant Professor
BIS—E s HF B gm HECEFER a3

predominantly of irregularly folded nucleosome fibres without a 30-nm chromatin structure.

EMBO J. 37, 1644-1653.
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Understanding cell architecture through quantification and modeling
MRS EBFHE T IVERELBL TllldEa 2 s 5

Our quantitative models on cell division at 1-cell stage (left) and on spindle elongation at different developmental stages (right) in C. elegans. The upper panels

show actual C. elegans embryos and the lower panels show our models.
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Cells are the minimal unit of life, and are beautiful
architecture in nature. One of the biggest mysteries in Cell
Biology is ‘how a huge number of tiny macromolecules
assemble into a cell with organized and dynamic structure
that performs a harmonized function.” To tackle this question,
we are constructing quantitative 4-dimensional models of
cells that explain and predict the structure and function of
Cell Architecture. These models serve as compilation of our
current understanding of the cell and, more importantly,
clarify future questions to be addressed. We are using the
nematode Caenorhabditis elegans embryo as a model
system. The ongoing research projects are followings:

® Modeling the forces determining the intracellular positioning
of the centrosomes

® Modeling the dynamics of intracellular organelles during
oocyte-to-embryo transition

® Modeling the cell positioning during embryogenesis

® Prediction and measurement of the forces inside the cells

Cell Architecture Laboratory BRI ERAZE

MR AESR OR/NELI THDEARFIC, BRADMED LIFTZAZ
EHEEYTY, [EDLDICLTELDNSHERFHDDEFEDT,
HHRRE WSERDENTZBERDN TS DHDHEET DN ] Z
DBEWCEZDIZOHIZ, FRISHRED 3RTREREE & Z DFSE
HICHSESZBIRLYHITD [4RTRE] ORFE{ToTL
F9. COLDHE [MRE] [F. RLHMREE CE T TETW
DHEFRI LT THL WAITHTZ BB ERTLC<NE S, Ha
[FARBEWNSES R ELTOD DT UTFDLSET—
VICEDEHATVET,

¢ RN DIBEICEREHMADECEZ X BL I SR
o SRHBRA D RN C BRI S SR DRI/ \ER B DB = DREHT
® FEFEADIRIC. MREDERENEDLSITRAEDIToNDD
& RN DD FRICAIE

Kimura Group AFHFFRE

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

Publications

Kimura, A., Celani, A., Nagao, H., Stasevich, T., and Nakamura, K. (2015). Estimating cellular
parameters through optimization procedures: elementary principles and applications. Front.
Physiol 6, 60.

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

KIMURA, Akatsuki
Associate Professor
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Mechanisms of asymmetric division in C. elegans

w2 L IERTRnilliE  EE R DB 7R

Asymmetric localization of B-catenin during an asymmetric division. The localization before the division (A) and at telophase of division (B). Arrowheads indicate cell boundary.
Similar localization can be observed during most cell divisions in C. elegans. (C) Polarity orientation (arrows) of epithelial stem cells (light blue) is redundantly controlled by three

Wnt molecules (CWN-1, CWN-2, EGL-20).

SERIMARAD B DT = DIEIHVERE (A) DEEIDBTE (B) DRRETORE  KRENSHHRDEE TR 9, BFOBEEHRROEEACDIRINREF CHRERSNS. (O)
REFEHER Ok®) OfEtsE (KD F=FEOWntHF (CWN-1, CWN-2, EGL-20) (& TTRRICHIHESNT LS,

Proper development of multicellular organisms requires
organized production of a variety of cell types. Asymmetric
cell division that produces daughter cells with distinct cell
fates is a fundamental mechanism by which cellular diversity
is produced. For example, a variety of stem cells undergo
self-renewing asymmetric divisions. The nematode C.
elegans is best-suited to study asymmetric division, because
we can easily analyze cell lineages. By combining genetic
and cell lineage analyses in C. elegans, we showed that
asymmetries of a number of cell divisions that occur during
development are controlled by Wnt signaling. We will
elucidate how asymmetries of divisions are coordinately
regulated to produce functional tissues and organs.

® |dentification of genes involved in asymmetric cell division
® Elucidation of mechanisms of asymmetric cell division
® Elucidation of mechanisms that coordinate cell polarity

® E|ucidation of mechanisms of cell invasion

Multicellular Organization Laboratory Z#ARIBEEMIFTE

ZHRREMADBEICIIZBEZHREMPREMF > TEDH
ITWEHDHDFET, —DOHERIDELTELT=ZDOEMEN
EHDEm (FDEDDE. DEEEDSNSFEL) ZHRFDIEEH
MRS RSHREOZ RN T EAH T EANGHETY, XIS
SR IIEIMC A H LU TR E B & LD AL LT Z(ED
HLUED, FABIFESTODIRETHROESZHEIS &
DNCEZ/RETETIVELTHWIETHDED XN X LZH5T
LTWET, F=HMZ<OIETHAEDNED K S TR NIEEE
RSB ERI A ED I DDEIFEL CLETD,

o BN RICES I OBELFOEE
® FEI MDA DHIEH B DREIR

o (BRI HMFE = N ST (DREER

o RSB DB DRRIR

Sawa Group = HiR=E http://www.nig.ac.jp/section/sawa/sawa-j.html
Publications
lhara, S., Hagedorn, E. J., Morrissey, M. A., Chi, Q., Motegi, F., Kramer, J. M., and Sherwood,
D. R. (2011). Basement membrane sliding and targeted adhesion remodels tissue boundaries
during uterine vulval attachment in C. elegans. Nature Cell Biology 73, 641-51
Sugioka, K., Mizumoto, K., and Sawa, H. (2011). Wnt regulates spindle asymmetry 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
Eﬁ)ﬁé‘sﬂt%h' KASEQ n?r;?gf — orientation in Caenorhabditis elegans epithelial stem cells. PLoS Genetics 7, 1002308
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Molecular genetic studies on cell structure - function relation using Drosophila as a model
2ayVauNTaFRIZEER VMR- O

A

(A) Impairment in synapse (magenta) development of motoneuron terminals (green) by genetic mutation of a cell-adhesion protein (cadN). (B) 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. (C) Imaginal disc

epithelium, a model for studies on tumorigenesis.

(A) HBREE S >/ BB FRAZR (cadN) [CLDEBHIEER (§) OZF TR (WBVE) FERSE. (B) DR THOER LR THFESNI. #IIFRSC LD mahj-
/00—y (B OREREZE (RED) SEFEROO-Y (KBOK) ORERMIER KR . O BBREROETIVELDMBERE EER.

Our laboratory is interested in relation of cellular fine
structures and their functions. We are studying the molecular
networks on cellular fine structures involved in various cell
activities by molecular genetics and various imaging
techniques, using a model animal, Drosophila melanogaster.
Currently, the following projects are on going.

® Studies on the molecular and cellular mechanisms for
formation, maintenance, and plasticity of the synapse

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

® Studies on molecular and cellular mechanism for initiation
of epithelial tumorigenesis

Gene Network Laboratory E{zFORAZTLE

LIARETIIHEBRICSITDHBEOBAERIR MBS E 0
BREETINEYN THDYauIau/N\ TR THFERLTLET,
HFEAMEE L CEDLDEDFRYET—IHEWVNZEDEK
SICHALTEHNTLDODD., EWSTZAIEISFEL.. FEE:
SOFEEFLBEAA=I VDI DFFERFE TR ZITOTL
F9, IRE FEEDT N aHDICHRZIToCVETD,

® S TR, « #EF5 - TEBMED N F - HREB DA
o IHEBROEBMEMIFICHII IMAIERS . MENHRNE. &
UERHBR R R OB IEIIB DT

o _FRNBBIZMICHITSBAHERZ DM « D FAD=X L
DT

Suzuki Group #HAARE

http://www.nig.ac.jp/labs/GenNetwk/kairo-hp/home/index.html

Publications

Tamori, Y., and Deng, WM. (2014). Compensatory cellular hypertrophy: the other strategy for
tissue homeostasis. Trends Cell Biol. 24, 230-237.

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.
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Suzuki, E., Masai, I., and Inoue, H. (2012). Phosphoinositide metabolism in Drosophila
phototransduction: A Coffee break discussion leads to 30 years of history. J. Neurogenet. 26,
34-42.
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Study for molecular evolution using genome sequence and gene expression

) LBV BT RO A1 50 TEILE

Expression of eye patterning genes, paxB and six1/2 in two species of jellyfishes. While pax6 is well known as a master control gene for eye formation, six7/2 is
also expressed in the area adjacent to ocellus and possibly takes a major role in the eye formation of these jellyfishes.

2BORIBIEICBIFD paxB Esix1/2 DFER. (7£) XU S9\ () THPIUST Ocelli: BBRe XISV FHYTR, TIPIIST LV ARER D,
pax6 (paxB) [FEWEMICBVTEROFEMET S VAY—BLF ThdD\ RIBEMICHBWTILsix 1/2 BEDRDIEFEICHERLTHD, BERICEVTEEA

FEERIZLTV\DFREED DB,

We have studied the evolutionary process for acquisition
of novel phenotypic characters by comparative genomics
and molecular evolutionary approaches, using various
materials such as an animals or bacteria. Particularly, we
have recently focused more on (1) Biodiversity and dynamics
of marine microbes based on metagenomic analysis, (2)
Evolutionary dynamics of gene expression profiles underling
the evolution of central nervous system and sensory organs, (3)
Molecular mechanism of endosymbiosis between hydra and
algae and its evolutionary significance, (4) Evolutionary
process of dosage compensation in Drosophila, and (5)
Study of Bioinformatics by using big-data. In addition, we
have tackled the following projects.

® Molecular analysis of coral-algal endosymbiosis

® Gene expression analysis of apical nervous system in sea
urchin larvae

® Comparative genomic analysis of Japanese sea urchins

® Evolution of mIBNA-mMRNA pairs

® Comparative genomic analysis of cephalopods and the
giant brain evolution

® Evolutionary process of acquisition of fungal septa in
dikarya

®Developing pipelines for analyzing data from next-
generation sequencers

® Establishing cloud computing system and its sophistication
for structural life science

Laboratory for DNA Data Analysis 1B{RIBERATHIZL

APFRETIE. ERPDFROFEE L ZEETD/120DD
FEBEZDEBREORBZBEIEL. BWIClEAEZ MR E
LT/ LB 0BG T FEIRIBIRO LB @R 2 B W\ R < 75 5T
HTOCTWVWET, 852 (1) A95/ LB ZEBWSEFHEN D
ZHFMESAFTZTOROER. (2) PRERERCEESEDERES
EICHDBELFRYNT—OZLDEERR. (3) bR -FEEO
HIRENEE DD FHBORAEFDEMNES. (4) ¥avy3
UNTICHITDBETEMEHRBOELBIZOMRA. (5) B3R
SEBWABIBET —YRBITY AT AOBRENERRICHET
WCHIRZ1ToTHENET, F/z. LXK SEHFEER-EICHEN
HATWET,

o S Y Y NEBRROMIBAHE AN = X LR

O RN —T VT —ERVE D HETE R DBERTH
BT

® OAED_HDLE NI

® miRNA-mRNARFZ DL EF2AEHR

O SRR/ LR OERBENLD AN =X

o [REFER D BIc5 T —EBRODEL

O RN —T VT —HSAESNTZECYIBER DT FED) A T
SAVRRE

o IEELEMMNFET —YISURDERERESEL

lkeo Group SHEFRE

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

Publications

Monma, N., Gojobori, T., and Ikeo, K. (2014). Human genome network platform: a resource
for TFRN analysis. Methods Mol. Biol. 71764, 147-162.

Liu, QX., Wang, XF., lkeo, K., Hirose, S., Gehring, WJ., and Gojobori, T. (2014). Evolutionarily
conserved transcription factor Apontic controls the G1/S progression by inducing cyclin E
during eye development. Proc. Natl. Acad. Sci. USA 71717, 9497-9502.
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Yu, Q., Li, XT., Zhao, X., Liu, XL., Ikeo, K., Gojobori, T., and Liu, QX. (2014). Coevolution of
axon guidance molecule Slit and its receptor Robo. PLoS ONE 9, €94970.
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Finding the link between metabolic variation and evolution
EMRICBIAREOZEEEEIEDB{ZR2EZIANT

Isotopic peaks of carbon is useful for metabolite identification in the MRM analysis (Figure is copied from Tsugawa et al. 2015 Frontiers in Genetics

(open access) 5:471)

BEDMEERUEMRMBTIERICB UV TRERDBMIAIERIAHNOBEEICER D ZEZRULIZR (Tsugawa et al. 2015 Frontiers in

Genetics (open access) 5:471 Ho#nd)

Our activity is summarized as metabolic network analysis
using genomics and metabolomics (this word comes from
‘metabolism’). Biological species we focus are wide: from
lactobacilli and microalgae to higher plants and mice. Our
research goal is to clarify how various metabolites are
synthesized and utilized in the biosphere. Major research
results include databases such as MassBank (http://
massbank.jp) and LipidBank (http://lipidbank.jp), as well as
analytical software tools for genomics and metabolomics.

Laboratory of Biological Networks 4y sT—IHIFRE

FHET @I/ ZOREAGROZIZ (K3 metabolism’
DHOEEEETY) [CLRNHRYNT—TDET T, WRET
DEMREGRAL. ABREPHEREED S, BFEIPYIRF
THROTVWET, BRYAERFIDNED LD ICEMSNIB=ND
DOHE, EMPREVIEVWERTHONCLIZWEE I TWVET,
MassBank (http:/massbank.jp) % LipidBank (http:/lipidbank.
jp) DESBT—IN—ADEDERLEERITY—ILBIER LT
F9,

Arita Group BHEE

https://sites.google.com/site/aritalab/

Publications

Tsugawa, H., Ohta, E., lzumi, Y., Ogiwara, A., Yukihira, D., Bamba, T., Fukusaki, E., and Arita,
M. (2015). MBRM-DIFF: data processing strategy for differential analysis in large scale MRM-
based lipidomics studies. Front. Genet. 5, 471.

Hasegawa, Y., and Arita, M. (2014). Optimal implementations for reliable circadian clocks.
Phys. Rev. Lett. 773, 108101.

ARITA, Masanori

Tsugawa, H., Kanazawa, M., Ogiwara, A., and Arita, M. (2014). MBMPROBS suite for

B metabolomics using large-scale MRM assays. Bioinformatics. 30, 2379-2380.
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Promotion of DDBJ as an infrastructure database for lifescience

EYIMEOR BT -y X—2ELTH DDBJ HEDH:E

A screenshot of reference mapping tools on a NGS automatic analytical system

NGS BEECFI#NT>/ 25 1s [DDBJ Read Annotation Pipeline | M reference mapping (DY—/LEIREE

Ultra high-throughput sequencing technologies allow
biologists to obtain larger amounts of nucleotide sequence
data. Reliable database operation and high-quality
annotation supply are essential. As the core part of DNA
Data Bank of Japan (DDBJ), Nakamura laboratory attempts 1)
to develop advanced database management systems, and 2)
to improve quality of annotations in DDBJ databases. We
have been constructing an automatic analytical system “DDBJ
Read Annotation Pipeline” in NIG supercomputers, and
“TogoAnnotation” system as the integrated support tool for
manual curations. Structural and functional annotations by
automatic and manual processing are evaluated by using
proposed statistical methods.

Genome Informatics Laboratory ASE(RIBIRIATLE

SR —O T VY ORMEMELIC, BRI DT —IN—2
[FRFRBIEDEATUVNE S, CNEKDT—HILIBHE L <HD., B
FFRARPIFIBROEEHIRDOBBE L TVET, HH
FKEIL. HEADNAT—4/\>2 (DDBJ) EFIBUARESL T,
F—IN—BADSE BT ERDER) EICEHEAE T, 552,
ORI —oT oY (NGS) DAET—HEIIERN. @050
REVT—SEBRIT 2T LR, O LARIEFROFMRENF
EHRIDIC, F/LBIDOT/ F—3y - Fal—y 3 B O
vz BELET,

Nakamura Group HIMHFRE

http://charles.genes.nig.ac.jp/

Publications

Kodama, Y., Mashima, J., Kosuge, T., Katayama, T., Fujisawa, T., Kaminuma, E., Ogasawara, O.,
Okubo, K., Takagi, T., and Nakamura, Y. (2015). The DDBJ Japanese Genotype-phenotype
Archive for genetic and phenotypic human data. Nucleic Acids Res. 43 (Database issue), D18-22.

lida, N., Yamao, F., Nakamura, Y., and lida, T. (2014). Mudi, a web tool for identifying mutations by
bioinformatics analysis of whole-genome sequence. Genes Cells 19, 517-527.
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Fujisawa, T., Okamoto, S., Katayama, T., Nakao, M., Yoshimura, H., Kajiya- 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 genomes. Nucleic Acids Res. 42 (Database issue), D666-70.
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Large scale data processing methods of genome data and biomedical knowledge

) MR - NAF AT FIVHIRRDO R BT — 7 MEFE DR

Data processing tests using Hadoop distributed environment

Hadoop ZFIBLI=AET — 5 WBDT AN

We have been conducting application study of parallel-
distributed 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-
distributed computing technology such as Hadoop and
distributed key-value store to genome data processing. We
conduct research 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.

BT A=/ =0 Ea—49 VAT LE=FB LT/ LEHRLIE
NI DA Ea—T VI Ff. [AE D ELIEER M DE R
BFT. R A FATY IV DIEEET F AT —4 Dffst
RRRMN BRI 21T o C L&,

BRICRENMBAI DR BEETFIBRAN T — Y7 UIETD
BOFEMELT. BYIT—97 N\ RU VDG B0 DEFELS
DERLIERRAT (Hadoop. 738 KeyValueStore %) DBERMFZ
IoTCVET, o, EREBATVEREETEH TUIELT L
ERAIFEDB T —4 7%, T—YEDEBAICHOHIEZEIZ
INTH—TXVADBVDEIATVEY SRS EH TR
ITRADMFRETOCVET,

INAFATY AN DZ<IF. REEBOARBET —IES(C
BHNTHED., B THRRLUICKLBRAXTENMTNS=HIC
FRITERSNCNVDERFE R FBA COBHITTL. [EHR%ER -
. BRESZBWIEDEHR SN SDEDEAZEITOTVET,

Laboratory for Research and Development of Biological Databases 7 —4\—2EFRHEHEATE
Takagi Group BSARAEZE

http:/www.nig.ac.jp/section/tt/tt-].html

Publications

Hara, K., Suzuki, I., Shimbo, M., Kobayashi, K., Fukumizu, K., and Radovanovic, M. (2015). Localized
Centering: Reducing Hubness in Large-Sample Data. In Proc. 29th AAAI Conference on Artificial
Intelligence (AAAI), to apear, Austin, Texas, USA.

Kodama, Y., Mashima, J., Kosuge, T., Katayama, T., Fujisawa, T., Kaminuma, E., Ogasawara, O.,
Okubo, K., Takagi, T., and Nakamura, Y. (2014). The DDBJ Japanese Genotype-phenotype Archive for
genetic and phenotypic human data. Nucl. Acids Res. 43, D18-D22.

TAKAGI, Toshihisa
Professor

Hara, K., Suzuki, |., Okubo, K., and Muto, I. (2014). Annotating Cohesive Statements of Anatomical

Knowledge Toward Semi-Automated Information Extraction. In Proc. 6th International Conference on

SAFAR
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Knowledge Discovery and Information Retrieval (KDIR), pp. 324-327, Rome, ltaly.



Center for Information Biology &4 8piERiZEZ> 45—

Knowledge discovery through genome-wide measurements
7 ) LIARGRED S DA R

DNA database (DDBJ/EMBL/GenBank) overview and search. This enables that the DNA databases are browsed and searched in terms of research projects.

DNAT—4/~—2 (DDBJ/EMBL/GenBank) HELER, DNAT—IN—REMATOIT IS A THE - BRIDENTSD,

1. Sharing and Integration of Data and Knowledge in Life
Science: Science in the 21st century will be developed
through discovery from digitized data sampled from
complex phenomena. There, data integration is inevitable,
but there are several pragmatic problems in dealing with
scientific data. Being involved in the administration of data
sharing for DNA sequence (DDBJ) and for literature and
observatory data (DBCLS), we will find new technologies
and resources necessary for sharing and integration of
data and knowledge.

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 caused by the lack of definite theoretical
models and the use of inadequate analogies of molecular
evolution. We are constructing theoretical models of gene
expression evolution which provides consistent
explanations of the pattern in the observations.

Laboratory for Gene-Expression Analysis E{nFRIBERITIZTE

1. T BLOFHBOHEICET IR | SHEICORZ 3L
MRS T ERTIRROT D) ERIIEFSERRF T,
T8 (X7 —5%50) DZAEIHEAEHORICLSRERICIE.
T—YDBERGMENDEICEDE T, T —IHaIMREE
BXTITONSIZ0. HEICEER L. XL #SFELD
FENFIELF Y. DDBJ BLUHE DB zvy—(C5mLan
5. EEOHRSICEL SERBICHDEA. € DREREPER A
AR EREERL CLE T,

2. BEFREODELCETIOBE B FRIBE LI REE L
EDNTFENEDBLITZODREEZISNTVET N B FH
RECDERFERDBBRIZFELESETLIZ. ZOBHEIELRT
FIRE L OBRRATTIHIEEE S BIODFERDF O
I—EAHNTHBIRSN Tz EEZONE S, FTHAIE
NETCOBEEZH NIRRT IECTFRBELCOETIV
DERZETOCVET,

Okubo Group KZIFHRZE

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

Publications

Kodama, Y., Mashima, J., Kosuge, T., Katayama, T., Fujisawa, T., Kaminuma, E., Ogasawara, O.,
Okubo, K., Takagi, T., and Nakamura, Y. (2015). The DDBJ Japanese Genotype-phenotype
Archive for genetic and phenotypic human data. Nucleic Acids Res. 43 (Database issue), D18-22.

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), D44-99.
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lkumi, S., Kazuo, H., Masashi, S., Marco, S., and Keniji, F. (2013). Centering Similarity Measures to

Reduce Hubs. In Proc. Conference on Empirical Methods in Natural Language Processing (EMNLP),
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pp. 613-623, Seattle, USA.
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Comparative genomics through ultra-large scale sequencing

RBBEEBS ) A FRIC RS E G DS RIEE R RO IF

Picture of the animals whose genomes have been analyzed

LB LEBATIRFE TUY L BRSve RIBLIZEN 125,

L BRI —SHhYAME A TRV FEIAVAN— FAAAIFEIO—FE

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 genomes 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.

Comparative Genomics Laboratory L&/ I\RAFTERZTZE

YHRETIE. EhZECERENS. £ LOEEEY)
OBt EDEIRBRIEICEBE T 2EME T, 7/ LB ESHF
DHIENZRFBL CEGIRROEEFRIZER IS 7B
B EE 217 oCLE D,

YRR EL. LR/ SOAET S-SR U TERRDT/
LEBRSEMEA Y ITANTA O A% AP ET DT AR
TEDHTHD, Z<ONBIAFIEEE & DE BT Z BRI HE D
TWET,

HEOFRBELC UATFOT—VICBDBATNET,

® 7/ DS E ZRRIEDERIR
® HA OERIRIB A DS AR RN
O ALY — U Y (LRI SMERRIT A EDFIFEF

Fujiyama Group BEILFfZR=

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

Publications

Takehana, Y., Matsuda, M., Myosho, T., Suster, ML., Kawakami, K., Shin-I, T., Kohara, Y., Kuroki, Y., Toyoda, A.,
Fujiyama, A., Hamaguchi, S., Sakaizumi, M., and Naruse, K. (2014). Co-option of Sox3 as the male-determining
factor on the Y chromosome in the fish Oryzias dancena. Nat. Commun. 5, 4157.

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

Molecular cytogenetics of plant germ-cell development
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Meiosis is a central event of genetic inheritance, since it
generates a new gene combination different from that of
parents by homologous recombination. Meiocytes of
angiosperm species are produced by several rounds of
mitotic division of primordial germ cells, which differentiate at
hypodermis of anther (male) and pistil (female) primordia.
How do plants differentiate and maintain germ cells
subsequent to floral development, and how do they achieve
meiosis? We aim to settle these questions by means of
various techniques from cytological observation to molecular
level analyses, mainly using rice mutants.

® Analyses of causal genes for seed-sterile mutation

® Analyses of small RNA pathways promoting germ-cell
development and meiosis

® 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 researches on reproductive events

Experimental Farm EEREIS

Reproductive cell
Analysis of MEL1, the rice Argonaute
gene with specific expression in the
germline.
(A) The mel1 mutant is sterile. (B) MEL1 is
expressed in germ cells. (C) ZEP1, a
component of synaptonemal complex,
did not elongate between homologous
chromosomes, suggesting that homolog
synapsis was disrupted in the mel7
mutant meiosis. (D) MEL1 protein
associated with 21-nucleotides small
RNAs that conserved cytosine at their
5’-termini (MEL1-associating small
interfering RNA; masiRNA). (E) 90% of
masiRNAs were dirived from non protein-
coding, intergenic regions of the rice
genome. (F) A schematic illustration of
biogenesis of MEL1-associating small
interfering RNA (masiRNA).
EFEABRAS RN A R Argonaute BT
MEL T DfRAT
(A) mell ZRIKIITEF IR, (B) LI
BB THIR, (C) mel | ERIFTIR, >
ThrEGROBRERZEP] DMER
T HEREROHEDEESND,
(D) MEL1 EEER, 5" Fighohy
ZR7F D21 BERsmall RNALHES
9D (MEL1-associating small interfering
RNA; masiRNA) . (E) masiRNA D 90%
FECFEAEFCHEKT D, (F)
masiRNAEERHEERDETIVE,

AR EROBCTFIMERZ LDy IS, #Fil
WEBGETFHEAEHOEZEDEEBADEIEINSD. EICETRDR
BEHITRR T, WTEDDORBS ML, TEDZEFEDF
O T LIZBEIC. MREBLOMSSORENS oI 2458
PAEHRRE DB DIERRR D E R D ZEIC KD SNE T, FA
TEBIEEICARDEAZERZB T, BYDETEEIBNED L
SIZHEL. HFSNTEEDEICEDOHICDVT, HFELA
DB DFLANIDBRIT A ERIAWF AZBRELTIFFELT
AEN

o FEF AL L SRAE R DREIEF DEIE S HRERRT

o LIBHRAFRL  BHNDRDETICEHES I S small RNAREERD
HERERRAT

o (KRB D E D SIABMANDHENDBATERIH T D AN X LD
#r

® T4 (A RRMDRT < BHE BIEER < LRI EFEIST
ANOZIEE

Nonomura Group QT E

http://www.nig.ac.jp/labs/ExpFarm/jweb/jtop/jlab.html

Publications

Komiya, R., Ohyanagi, H., Niihama, M., Watanabe, T., Nakano, M., Kurata, N., and
Nonomura, K. (2014). Rice germline-specific Argonaute MEL1 protein binds to phasiRNAs

generated from more than 700 lincRNAs. Plant J. 78, 385-397.

NONOMURA, Ken-ichi
Associate Professor

TSUDA, Katsutoshi
Assistant Professor

Nonomura, K., Eiguchi, M., Nakano, M., Takashima, K., Komeda, N., Fukuchi, S., Miyazaki, S.,
Miyao, A., Hirochika, H., and Kurata, N. (2011). A novel RNA-recognition-motif protein is
required for premeiotic G1/S-phase transition in rice (Oryza sativa L.). PLoS Genet. 7,
€1001265.

Yamaki, S., Nagato, Y., Kurata, N., and Nonomura, K. (2011). Ovule is a lateral organ finally

BoNE— #zuz  ZEBE pm

differentiated from the terminating floral meristem in rice. Dev. Biol. 357, 208-216.
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Adjunct Faculty ZEEHFFREFY

Large-scale chromatin structure and dynamics
7uvF L ORRBEET AT IV A

Our research focuses on how chromatin folds into interphase and
mitotic chromosomes, how chromosomes are organized and move within
interphase nuclei, and how chromosome organization and dynamics
impact DNA functions.

WIZBR>IONTFUDEDE S ICEEFPARBBRERITITDEFN. ZLUTHE
BERDSEDLSICHBIESI. TOY1FIVIHIRSEND. DNA DREEEC,
EDKDICFEZRIFLTVWDDONTEBLU TR ZS > TVED,

|

Division of Nucleic Acid Chemistry #%f&{t'Z 2= ST
Belmont Group  Belmontffiz=E

http://mcb.illinois.edu/faculty/profile/asbel/
BELMONT, Andrew S.

Visiting Professor (University of lllinois at Urbana-Champaign)
NIVEVS, PURUD— S,

BEHE (/A RZHIR)

Chromosome folding

RAEOH Il AEE

To understand how long chromosomes are folded to fit inside the
nucleus, we developed Chromosome Conformation Capture. Using this
method we have started to uncover molecular and physical principles that
determine chromosome folding.

FEANMIDBFND AN LB D8I Chromosome Conformation
Capture EZFHEL. COREET/ LTARTEBRELTWET, FEEDITDE
FNBI-DIIVBEDFNH DV IFMIEN G EARIEDIEB A A REICADE T,

Division of Nucleic Acid Chemistry #8132 SRFFZER
Dekker Group Dekker fiZ2 =

http://my5c.umassmed.edu/welcome/welcome.php
DEKKER, Job

Visiting Professor (University of Massachusetts Medical School)
TYhH—, 37T

EBEHE RUFa—yvVERKEHE)

Bacterial chromosome dynamics

NI TIT REE OB RE

Our mission is to understand the molecular process that determine
chromosome organization in bacteria and how these relate to DNA
replication, repair and recombination, and to chromosome segregation
and cell division. We use high-resolution live-cell imaging.

RIZEOMTENIL. /NITUFOREFEDITDEFN DD FHE. S5IC2
NUZBRELT-ER. BE. fBAMRR. SOICEBARNE I RETIRREL L
SEVSHDTY, EDIZOHICBREEDEMRERSFEERLTVET,

Division of Cytoplasmic Genetics  #RREEEE SR

Sherratt Group  Sherratt iz =

http://www.bioch.ox.ac.uk
http://wwwz2.bioch.ox.ac.uk/sherrattlab/

SHERRATT, David

Visiting Professor (Professor, Oxford University)
TTovhk, sk

BEHE (FYIRTH—NREHE)

Our goal is to study of mechanisms underlying recognition & repair of
DNA damage. We have been studying the formation of repair/
recombination foci using time-lapse microscopy of multi-labeled cellular
components in living cells.

HADHFRZETIEDNABEBDRHEEZDEBED AN X LDEEZEREL
TWET, DNANIA—IZZTS EMRAICEBEICEDS Y /OB D (%
BIR] ML E S, ZDEREICDWTEMBA TRTL CULEY,

Choreography and genetic control of the DNA damage response

DNA {80 OB HIZE (b &BAR A B Hll

Division of Cytoplasmic Genetics #HFE B (TE EMFTERFT

Rothstein Group Rothstein ffizE=

http://www.rothsteinlab.com/

ROTHSTEIN, Rodney

Visiting Professor (Professor, Columbia University Medical Center)
OXRTY, ORZ—

BEHE QOVETREHE)

Neuronal circuits controlling innate behaviors

1782 HIE S S RhEE ST 7

Division of Physiological Genetics  4-IB& (=2 SZ2ERFT
Engert Group EngertfiZt=

The general goal of my laboratory is the development of the larval
zebrafish as a model system for the comprehensive identification and

examination of neural circuits controlling visually induced behaviors.

WIBF BISTrvyaMBZEETIVYATLAELT BREICKIOTHES
N2 T ESIH T S Oz BN ICEEL. BT ceBRELTHR
EITOCTVEY,
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http://labs.mcb.harvard.edu/engert/
ENGERT, Florian
Visiting Professor (Professor, Harvard University)

T, JO0-U7Y
BEHIE (\—/ AR



Adjunct Faculty ZEEHFFREFY

Brain circuit mapping and cell type characterization

T [E1 28 D < &> 77 E R 2 Rk Ak O R

We aim to unravel the diversity of neuronal cell types in the mouse Division of Physiological Genetics 4= IB& (== SAZZERFT

visual circuits at molecular, anatomical and physiological levels, and their Zeng Group Zengﬁﬂﬁﬁ

connectivity throughout the brain.

NOZEERORRICHITSHEMIEOZ KM e FENFHI. BEIFH. &
EZHICHESHICL. ZNSOMRMARONEARICHITDEERNEHATD
CEEBELTVWEY,

http://alleninstitute.org/our-institute/our-team/profiles/hongkui-zeng/

ZENG, Hongkui

Visiting Professor (Senior Director, Allen Institute for Brain Science)
vy, mvoA

BEHE (PLUMBEMEMY ZPToL05—)

Computational population genomics

Analysis of genomic data to infer population demographic history and
patterns of selection. Describe the effects of range expansions on neutral
and functional genomic diversity.

T LT —YIRNIC L DER O ANOZE AR/ W— DTS L. B
HERICEDAILEL B F DEEEICRELIZ T A2 RN D E DRI Z
To2CVE,

AHRBEEEY

Division of Theoretical Genetics IZZE{nZ SRFZZERFI
Excoffier Group Excoffier 5=

http://www.cmpg.iee.unibe.ch/content/about_us/researchers/laurent_excoffier
EXCOFFIER, Laurent
Visiting Professor (Proffessor, University of Bern)

TITORO«4L, O—L2k
BEHIE NILVKFHE)

Origin and evolution of new genes

My research focuses on how genes with novel functions originate.
We integrate molecular, genomic, and population analyses to study young
genes to observe early processes of origination.
FDIFFEZRE. ESP o THLWMEBEZ I oToBmF A EFNT<SHZHH
SMNTTDETT, bbndnF. 7/ 0 EFORNZBLT, £FENTEH
BAEV BV BLFEEREL. AREToC0VED,

LWL T ORIREEL

Division of Theoretical Genetics IEREEEEM ST

Long Group Long FAFLZ

http://longlab.uchicago.edu/?g=node/3

LONG, Manyuan

Visiting Professor (Professor, University of Chicago)
- ==

B ER

FEHE (VHIAXBHE)

Epigenomic regulation in mammalian development

W EOREICBITZIES ) AR

Each cell of the body has its own epigenome (chromatin
modifications), which is critical for gene regulation. We study the
mechanisms of epigenomic regulation in mammalian development.

BN S DIRRITHIRIFENZNE B DION T /MER (TETVL) &R
THED. INHECFRIRZHELUCTVET, AcBld. BARDOHEE E4TEIC
BIFSTET LOFHEIEBIC DULVTHIZFIL TGS,

Division of Applied Genetics  [GFEEEEFRERFT
Sasaki Group {EQARTE

http://www.bioreg.kyushu-u.ac.jp/labo/epigenome/index.htm

SASAKI, Hiroyuki
Visiting Professor (Professor, Kyushu University)

QARG
EEHR NUINKPHE)

Evolution and function of DNA methylation

DNA XAFILDFRELE(L

We study the evolution, mechanism, and biological function of
eukaryotic DNA methylation and related chromatin pathways.
BERENICHEITS DNAATINESIUBBELIZI OV T VREEICDOWT, £
DL, HIERE, EMFHREEMFILCLET,

Division of Applied Genetics  [SFRIBEEEMFTERFT
Zilberman Group  Zilberman ffi52ZE

http://dzlab.pmb.berkeley.edu/

ZILBERMAN, Daniel

Visiting Associate Professor (University of California, Berkeley)
IR, ST

BEHEER (DU ITAHINZFPRZ/N—IL—K)
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Intellectual Property Unit  XIBVETE=

Communicate research findings at NIG with the outer world

MRRR DL TG LR ZIE P I S RERET -

Our mission is to promote and support the research of
NIG researchers from the perspective of intellectual property
and; to give back the benefits of research results to society
by knowledge and technology transfers through the
collaboration with societies, local communities, and
industries.

We are mainly engaged in providing a full support to
enable our researchers smoothly obtain materials and
genetic resources from overseas and managing our
intellectual property derived from research by patenting,
maintaining, and licensing. We recently started to focusing
on facilitating favorable environment for our researchers to
collaborate with industries and developing an appropriate
way to handle copyrights of digital contents.

We also play an active role as ABS Task Force Team for
Academia to support and promote the research utilization of
genetic resources.

Intellectual Property Unit

17

(2014 FEEE)
FEVRTE HE
IP QUANTITY
NHEE Patent application 3
HHESR  Patent registration 14
SAtVAE2H]  License agreement 54
MTA Material Transfer Agreement 1199

AREFEZE TG M EICBELIMESIEZBEYL. A&
¥, HhisEE, EEELEIC LD, Fiigina @t
SANDOHIEHEDETEITOCVEY, 452, TRREEERY)®
BAEGCERLEDOYTUPIIORBEAFICETSLIE. H5EF
FOHNPBEEDOHERE. ##Ft. DMtV 2AZ7oCVED, =i
TlE. IDBEEBEEELDOTVRIEDIDD, TIFIEEBEDE
EREIC DUV TS A E T HZEWWNTTWLETS,

Fo. EEORZICHITSBINECERD 77 ZAENRELD
(ABS) DIz&DIICDT=8 . BEEFESFMIRT —LELT
DIEFHITOCNET,

A ER

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

SUZUKI, Mutsuaki
Director

SSARNEERR =R

B9%5E8),/ Research Activities

Publications

$5NEER (2014). AR D EFICHI SR EEHREE DEMHEERS ORE BRI ZREHR 6, 67-
73.

$5REERR (2014). [MEMBERY CBEEERICET I BEMECEIT CT-EENTESEOERR
RORE-| MNBAEA/N—aVROEM p114-125. VTV Y To— R

$HNEERR (2013). SBREIRD 7oA LA (TR Y SR EHEHTE S DEPEEDTR-1FICZEMIC
HIFBFRREICDLVT - Microbiol. Cult. Coll. 29, 113-120.



Office for Research Development Ut —F « PR AN —49—F

Strengthening and support of research

W7/ DAL - 2%

National Institute of Genetics (NIG) aims not only to
conduct high quality research, but also to create new
research fields for the future science and to nurture human
resources that play key roles in this process. To contribute to
this end, the Office for Research Development offers various
help to those involved in research for further development of
its research and research abilities.

Activities of our office include organizing workshops,
mediate collaborative research, support preparation of
manuscripts and scientific presentation, arrange international
cooperation, and support research infrastructure such as
operation of common equipment. We will also act as a
“sounding board” on which you can try out your ideas on
your research and research proposals. Synergizing with the
superb research environment and the interactive atmosphere
of NIG, we hope that our activities will be an additional
appeal of the Institute.

Office for Research Development

BT BN ZE I OI2IT THELS REDTA T UA%]
DRI BORIEE. ENEBIAMOBERNZfIELTVET,
DY —F « PRIZAL—9—Z3 MFICHEDOS A D EDEE
NEBRRICHIBL., SSICRENEZMEITZHIC. STSFHESH
FohvelExd,

F=BODEESD—IRELT, D—Yav I RECENEFRD
N BYEERPTL B T—rayOYR—~ EREEEE).
HBEWEDBASIE. BEZTVEY, £z, MR OMREES
[CDWTOERPEISZTEBL T, AREZBDFL LT 7128
IREODFBTZELET, COXKSISEEHETHDOBAIH
FRIREBOERTMRIREBEWRZRIFL. ARFAOFHZA
BhHEmdZEZmBRELTVWET,

US—F - PREZAN—45—=F

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

Writings and Talks

Hiromi, Y. (2015). “Present your science and present yourself --- tips on giving a talk” NIG-
NTU Symposium, Taipei, Taiwan (2015.03)

538  $2 (2014) “JREC-IN Portal and Beyond: AR+ +UPERICERAEITI T Y- " ERES
B [SEISHEZDIT—IN—R « DIV EANCHED=HDEEHR100] 32, 233-235.

FREMTF (2014) “FBERFEOHESZ VDRI D EHTHZDORFAHNS” BT Kifi 5tE 29, 144-

159.

HIROMI, Yasushi
Director

g # ==

KURUSU, Mitsuhiko
Research Administrator
SR

UH=F « PREZ2N—4—

SEINO, Hiroaki
Assistant Professor

JEERERR B
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Transdisciplinary Research Integration Center  ¥TtEISigt SIS t7 >4 —

Systems Biology of Genetic Function

EIZMEES AT L% ] Fuyzrb

Systems biology is a data-centric inter-disciplinary study of
genetics, informatics, and statistics focusing on complex
interactions in biological phenomena. This project aims to
describe multi-dimensional gene network systems that create
biodiversity of organisms in gene expression, morphogenesis and
behavioral pattern. Production of massive sequence, gene
expression and phenotypic variation data of unique and rich
genetic resources at the National Institute of Genetics (NIG),
development of information technology at the National Institute of
Informatics (NIl), and of statistical modeling at the Institute of
Statistical Mathematics (ISM) will be performed and be combined
together to understand complex functional genetics network.

Development of analytical systems for revealing functional genetics network.

ZINRFEEBTERFEORYST— OBV TLADOEE

BILHEES AT LFE. ZTRERITREETT. BRF. HstFI(C
KOMERICRRITL . MG LEDD - BECIRRORIE L AN A LEDR
TLELTER IS ZENELTVWEY, £7OYT TR B
BRFMAATCSERENMRE I OERBLUFHERZEECDS
LIDEGERZHC. RV LR ZRIER, BnFHRSIIEHR.
RIFBZAVORBZEFDZRT - SHREETCEFORRENT —5%
B, ERLBRF IR OERLIERAM. Rt HEEM TR OfeET €
TV EMERKMELT, U/ LEBEOBEINTRY ST —0 DRI ZETU
9, EMDRODEMOERT (VL) BEgE. EYRIRENOIT8)/ $—
VBN ERLEEDBRER VAT LAELTCHARZLET, BEIRE.
BT, HEtEema Lzt RROMI BT DR ARORIIZ
ELE,

BIGH THREL TS AV/\— Members at NIG
HARUSHIMA, Yoshiaki Postdoc
EERE miuxa
WADA, Hironori Postdoc
MHEER] wtmza

KISO, Ayako  Postdoc
REXTF mimzs
TANAVE, Akira Postdoc
M8 & simna

MOCHIZUKI, Takako Researcher
ERZF mxns

HORIUCHI, Yoko  Researcher
BRBF mxs

SETHE

FURAZ, RRTERE, BRI TRAZ. BERMFEAZRAZ, 2REAZE, JUNAZ,

BSUBEAR. AR, KRAZ., SRR, RE TSRS, BEAFER, &

; E%‘égﬁﬁ?ﬁ\ BRIRA, JUNTERS. BREBHAS. EREYFMTA. BRI
BAFE

Systematic Analysis for Global Environmental Change and Life on Earth (SAGE)

[HERERS AT LZE] 0y 7

The interaction between life and the surrounding
environmentshould 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 understand
the life system on the earth. The Transdisdisciplinary Research
Integration Center is responsible for SAGE project, collaborating
with National Institute of Polar Research, the National Institute of
Genetics, the Institute of Statistical Mathematics and the National
Institute of Informatics, and several universities. We are currently
approaching functional analysis of adaptation mechanisms to cold
and dry environment, using microorganisms and nematodes
isolated from Antactica.

[Left] Bacteria Pseudomonas sp. isolated from “Moss Pillar”, ecosystem on bottom
of an Antarctic lake. [Right] Desiccation tolerant Antarctic nematode Plectus murrayi.

[Z]BmBOMECER SN [DTHE] £RERD DD BES N Pseudomonas
[BHERL [A] BN EEZIEMIE I DRIEIER Plectus murrayi

H5EE)./ Research Activities

HIRRIRE A opEB O EFRZEND ZE (3. EDELPZER
MEHD L THBICERTY, ZOROICE BEDSIRIEZ TOMIK
RIBOZED@RITT — 5 EERRICEFLCWCENZRBTT—5
=REL. BRENG®BNZTSEMMB(CEDET, £T70O0I1TY
BTlE BRI OMRB L CL S DR HE DS, EILE
BERFPAD RO E L TENDY LB EFRNTL . st HEEATTRT
DFRETERATRAN CESBRAA TP DT —IN—2A5]f. =5[C709T
IRSMAREMERETDEBFINHDRYST—IHRICEIDENDD
RENAZBERIBEIC VAT ADRBEOILEY, RIE. HYISE
BOMEYCIFRIMEE CERLUIIRIBISBEIC T BTZODAN =X s
DERICEDBATNE D,

BIGH CTHREL TS AV/\— Members at NIG

YANAGIHARA, Katsuhiko BABA, Tomoya KAGOSHIMA, Hiroshi

Project Associate Professor  Project Associate Professor ~ Postdoc

MERE pree BISNR o BRS & stwzs

SIERZTHES

ERTEtERTER. EDERFRAFORN. et HERTTRr. EIIBRAMTRT. JUBERE
FORKFE, FEAZE, RRTERZ, F)IKFE R/ AAKRFE, FERFE RERFIL
RE. [BERZ. BHFNTTRAEME. RS, IBCEMITRT. FURAZ



Database Center for Life Science - 74 TVRAMET —IN—Atz 45—

Database Center for Life Science (DBC

FATYAL Y ARAT —INR—AL 27—

In life science, thousands of database(DB)s are publicly
available worldwide, and become indispensable. However, many
comments from users complaining the hard-to-use DBs suggest
that these DBs and the surrounding environment are not
sufficiently refined. DBCLS was established in ROIS in 2007 as a
core organization of DB integration, and has been aiming to solve
these issues through R&D for DB reusability, international DB
standardization and various training programs. Last year, while the
main lab of DBCLS moved to Kashiwa, some members moved to
NIG as the Mishima lab. It is highly expected to maximize the
synergy with DDBJ in effective use of Big Data.

DBCLS SRA (http://sra.dbcls.jp/) is a highly organized index website of huge quantities of next-
generation sequencing data available at public databases (SRA [NCBI], ENA [EBI], DRA [DDBJ] ).
Users can download NGS data after browsing, comparing, and selecting them in various aspects.

NHFT—HN—2 (SRA [NCBI], ENA [EBI], DRA [DDBJ]) IZEFanTz DRERS—o ]
T—HIIDVT, SESFLMEMBHOSEE, L& T—9DIIVO-RHBTESIERYA~
DBCLS SRA (http://sra.dbclsjp/)

SATVATVANE CIE WRATHTEZRDZHRET —IN—R
(DB) DARISITED. ZDERDATDERICATRICEOTVEY,
LU, BB DB AR DHSAEV] [EVWEHOHLAEN] [F—5%
HBASOETEEBELET DN TSHRV] HE DBOMENLFBOIZDH
DIRIREMBIITTA TIEDOF A 1225 —I3 DBFE DA
ELTER N 9FICHBEEDEYI—ELTRES. LK. DBO#E
BILEREICB O, FFEONEM =20 DITRBAMOM TR © Y —
EXDRF. DB OEBIREZEToCEFE LIz, KAV I—[331ZEA
DOREEhVE<. EFEICHORRARFRIBELELIZHN FRFC—
BB mNICBLELZ, EvIT =5 DBMERDORHS DDBJ 2
VE—EFEEDYF IR BLIZVWEBZITVET,

BIGH THEL TS A/ — Members at NIG

Ono, Bono, Nakazato, Naito, Ohta (from left)

ZEDS. /NE HEE. RE. EE KH.

BONO, Hidemasa Project Associate Professor
IHRFH weems

NAITO, Yuki Project Assistant Professor
POBRIERS ssizans

OHTA, Tazro Researcher

KAEBEES wza

ONO, Hiromasa Project Assistant Professor
NERERE mEam
NAKAZATO, Takeru Project Assistant Professor

HEIREE sseam
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HEFPSEES—

Intellectual Infrastructure Center

Genetic Resource Center

LR E LY —

The Genetic Resource Center is composed of two divisions
of “Bioresource Division” and “Database Division”. The
Bioresource Division takes responsibility for development,
preservation and distribution of forefront bioresources of various
organisms including E. coli/B. subtilis, Rice, Mouse, Drosophila,
Zebrafish, C. elegans and Hydra, and of collected wild species
of those organisms. The Database division makes the above
information available to the public through web sites shown
below. The BRC/NIG participates actively in the “National
Bioresource Project (NBRP)” under the organization of Japan
Agency for Medical Research and Development (AMED), in the
Cabinet Office of Government of Japan, and takes a role for
management of E. coli/B. subtilis, Rice, Drosophila and Zebrafish
as central or sub-central organization for each organism in the
project. Furthermore, the Database Division also contributes to
NBRP as the national center of bioresource information, by
taking responsibility for development and management of the
relevant databases.

ENBEE R I—IL /A FV—RBEEET —IN—
2EERO2HFITUTORBOEEZTEHTVET, /N1
FVV—2AEBEETIE. KR/ MERE. 1% YU, ¥3v
I3uN\T, BISTrva, R ERSHBEOEMREIZD
WT, R a8 DR L BAEBREYRGaBRT
DEEDHIC, BEBRBORIMTPIBREMRHITL. NS0
TEMREENADKEZOMFREBADNET —E2A%1TD
TWET, FeT—IN—RABEETIE. NSO/ A FDY—
2B DIER%E. BT DAHEREEDICTEARY~
DSHEFRARICRELTVED, FHIC. XBR/MEE. 1. >3
UI3UNT., €IS5T0vaTlid. NERFOBERERRZT
BREEBDOT>aHI/NAAY—2T0OIT U~ (NBRP) 2
SHEL. SEYBOPE I THRBELCTELTULET,
SIHICT—HIN—REESBIE. NBRPDIEHRZVY—ELTD
BEIHR=LTHD. BRND/N\AFDY—2BHEIBIRAEDH
BELUTEELTWETD,

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

BTG DL RS3%H
Hydra Genetic Resources
www.hig.ac.jp/labs/OntoGen/keitou.html

BEROEIZ Iy BT TN TR TR
Zebrafish Gene trap & enhancer trap DB
kawakami.lab.nig.ac.jp/

NOZFRME SNP 5R
NIG Mouse Genome Database
molossinus.lab.nig.ac.jp/msmdb/

FoaF A A)Y-2TOITINMERRFE YA
National BioResource Project HP
www.nbrp.jp

ATHWET —HIN—2R
Integrated Rice Science Database
www.shigen.nig.ac.jp/rice/oryzabaseV4/

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

BEIAOIaDI3 0N\ TRIR
NIG Fly Stocks
www.shigen.nig.ac.jp/fly/nigfly/

BT OXBEDY—X
NBRP E.coli Strain
www.shigen.nig.ac.jp/ecoli/strain/

2303\ - (KB RERBIVA
Asian Distribution Center for Segmentation Antibodies
ttp://www.shigen.nig.acjp/fly/nigfly/segmentationAntibodies/index.html

BT OB & A R/ T —IN—R
NIG Wild Species of Rice; Strain Database
www.shigen.nig.ac.jp/rice/oryzabaseV4/strain/wildCore/
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Intellectual Infrastructure Center HEFIFAEE L 5—

Advanced Genomics Center

Fms ) I0 ARy —

NIG Advanced Genomics Center was established
October 1st., 2011, with the aim to combine the latest
genomics 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 genetic as well as
genomic researches, this center will work closely with other
laboratories of Genetic Strains Research Center, and
research communities around the country. This center is also
expected to become core facility for research communities
to provide latest technologies and tools of the present-day
genomics. To answer the expectations and heavy demand of
genome analyses from the universities and research
communities, the target projects that will be conducted in
this center will be chosen through NIG’s Collaborative
Research Program that is open to researchers outside of
NIG.

B RZERMMOM MBI LEEL T, SEITREMED
7 LRBIET DOBEHIEN Z1T>TVRET

EIDEEEMFATE. ZM 2= T Do DAFRIZT AT
DOELICN R ERME—DFHTZF DNA —ITVAEH—
EERLTCEFEUze COB XINTY I RV I, RIAHDE
T/ LOBERE Y, FROENZEITRELIZDNA BIfiEEZS
<DORRZE EITFTVEFT,

201 1 E1 OB ISR SHI=Aein T/ SO e 45— 0=
ZTH—DoDBERT/ LEFDESBITT L. RIFDT LT
Fiifia B8 E UTZmimi T/ LRIERFR OHREFIA « HETT
RELTEEZESD TVET,

WSS I A Y — DIEE)

® U NIEHRIRNT/ A TS5 A >~ DR L 1R M

O FTNSNE DEHEIC LS H BRI - HEMFEOHEE
o IFIRHA LBz U T (K DFEIL

® LA E DB T ADISH & 1E
® StV SUANHDAMBER

m HEBIZE - HEMAO TN

BT ) IV AME -, BICBAROBMEERZII2 =T IR TELLOMROEBHEZEDTVET,
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Intellectual Infrastructure Center FEX|FHEE LY 4H—

DDBJt&>%—

DNA Data Bank of Japan
DDBJ Sequence Read Archive

DDBJ Trace Archive
BioProject

INSDC
NCBI ENA/EBI

GenBank ) EMBL-Bank
Sequence Read Archive Sequence Read Archive
Trace Archive Trace Archive

BioProject

BioProject

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”.

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

In 2009, INSDC added a collaborative meeting to deal
with mass sequence data produced by the “next” generation
sequencers (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
submitted to DDBJ by Japan Patent Office because INSD is
used as a framework of sequence data exchange among
JPO, USTPO and EPO. In 2008, KIPO started to join this
data sharing though DDBJ with help of Korean Bioinformatics
Institute.

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.

In 2013, DDBJ started a controlled access database,
Japanese Genotype-phenotype Archive (JGA) in
collaboration with JST.

DDBJ Center
oopje>s—
B

DDBJ (DNA Data Bank of Japan) (&1987 FICEIISNT
MER SR ARE B CAMICSNDIRERST—9%ZIN
THEFEL . BRONHME L TEREE T SERFMEEZTo
TVET,

DL, UMD ENA/EBISIUKED NCBI ED 3 & D
HEHTITONTHD, 3BFBOBTEENEARBSNST 4
BHRSN, HREABOT—HIR—R [INSDEBIEERS T —
HINR—R] HDO<BENET,

F/zDDBJEXIFFAMNEEZThHS DNAT—IFHIAER
RICMZTEBI, NCBI, DDBJ i ENZNEIRIDHNEBEEST
DDEBFEBEREERICIOTEESNTVET (/SRIVA).

2009 ENSWDD RN —IT VI NoDEHT—5%
N 9% Sequence Read Archive ERERD Y —I TV HHED
HH7T—4% TS Trace Archive £ INSDC DA/ \—(ZHH
DFELIZ.

DDBJDHXDEEG ZNEE < T —F3%H - T—FFR + T—
FREDADORDSHEDHEDIEE FTI0HMETDOOTYY
ZPEF)TH—ERDIITONTVNE T, DDBINEE
3000~ 4000 DMFRIN—T DT —5&EHFL . TR =2
INSD D 10%358%& 56 TWET (/SR=IVB).

FIZAA < KE - BRNDOISEFT DI LS H5EHECY DR
BETHEBEIRNRICEBMEELRYIT—9R—ADFIA=NT
HO. ARSI CEERFTEROT —YHEE/ A1V T4
NTAYIRFERT (KOBIC) D#%71T DDBJ ICEfFSNE T,

DDBINEHF I SARELEROHAFTE DL TI D PI7
FEECHIIROMFEEDLSINE T,

F7z. 201 SFELOBERMIREEE (JST) CHETEHCEE
TMFT —IHBOIZODFRRFET—IBT—9\— (JGA)
DERZRIALTVET,
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SUPERCOMPUTER

NIG Supercomputer System
e e 2

ENDEEEMERA—/S—I 2 —F AT A

NIG operates a supercomputing system that serves as the
infrastructure for building the International Nucleotide Sequence
Database (INSD) and providing domestic researchers with
computing resources as a member of the Inter-University
Research Institute Corporation. Furthermore, beginning in
2013, NIG has opened its computing infrastructure to build the
Japanese Genotype-Phenotype Archive (JGA), a controlled-
access database containing genetic data and anonymized
phenotype information of individuals.

NIG Supercomputer System features a specialized
analysis environment for the field of life science and provides a
rich set of public data. It includes a massive and fast storage
system (using the Lustre file system) with 7 PB capacity that
enables large-scale data analysis. The infrastructure is
accessible from its state-of-the-art distributed memory
computing system (thin computing nodes) and shared-memory
computing system (medium and fat computing node). Further,
there is a power-saving 5.5 PB storage disk for storing INSD
and JGA data (refer to table below).

We are always open for user registration and users can
login and use the next-generation sequencer analysis pipeline
(DDBJ read annotation pipeline) and genome annotation
pipeline for microbes (MiGAP). Please refer to the NIG
supercomputer website (http://sc.ddbj.nig.ac.jp) for further
details.

[tems Specifications

BEHIZEBIERBLY) T —9X—2R (INSD) BED=HDET
BA YV IODRMBIOKRZHEF EHEE LU CGHERERZE
AOMRFREICIRHEIDIEZENEL TR~/ SOV ET—4 VR
FTLADBAZTOCTWEY, £/ 2013FEDNSEAICHKTDE
EENT—4 EEZ L SNIERBEISBOFIRART—9N—2
(JGA) BREOI=HDE AV ITSOREERBLTVET,

BEMR/RDVEEBRICFHEUIZBITIRIBCRELC AT
T DIREDFAE L oTWNET, KIRRAET — STz A aE
ETDEDITKEDERAN—I V2T (Lustre TPV
T1\) 7PBERS. NSO DEIAEVEETE 2T/ (thin
S8 /) CHEARVEEEH 2T LA (MediumEtE/—F,
Fat5t&./—F) DoFBERBEEHOTVEYD, =SIZINSDHKID
JCGADT—H 7% R1F T DIODEENT AT 5.5PBZHEITL)
F9, (T£=H)

I—T—FHERFZIF I TED. OJ1 VT —ERDAh, RE
=TT —DMT /A TS+ (DDBJ read pipeline) Sk
WEDDT LT/ T—23V/M TS5 (MIGAP) b\%lJﬁH_Jab
EBOTVET, FHFMIFETRMHR/XAVA—LR— (http:/
sc.ddbjnigacjp) ZZSRIZSLY,

BEAH=E
Amount of hardware

Thinst8&./—k 352 node
Thin node Memory 64GByte CPU Xeon E5-2670x2 16 Core (6481 GPGPU 25)
202 node

Memory 64GByte CPU Xeon E5-2680v2x2 20 Core

(64BIZGPGPU, 3241 Xeon PhiEE)

MediumEt&./—R

2 Medium node Memory 2TByte CPU Xeon E7-4870 x10 80 Core 10 node

g [eEE/RE Memory 10TB  CPU Intel Xeon E7-8837 768 Core 1 node
Fat node
THADEE (BEHHESE) NPy P—HATFE

4 . - ; 5.5 PByte
Electric power saving storage For archive or backup use.

s TAUEE (BEE) W TP AV YATI Lustre [CEDREE/—RHOOBRLI o oo

High performance storage

PO ADRIBEL T AT 4818, "—L/ scratch 5815 (R B

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

scratch area

K1 2012EHLV2014EEASTEM AT AME  Table1: Computing system installed in 2012 and 2014
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National Projects EZRJOIJTIM

Platform for Drug Discovery, Informatics, and Structural Life Science

BIREZBENER T I Y74+ — A

The project titled “Platform for Drug Discovery,
Informatics, and Structural Life Science” inherits the
outcomes of the previous projects in structural biology,
consolidates the technology and promotes sharing those
core technologies for drug discovery and related life
sciences. Through these activities, the project aims to realize
a revolutionary process connecting drug and medical seeds
to pharmaceutical products.

For this purpose, the project is proceeded in the
following three centers; (1) Analysis Center, (2) Regulation
Center, and (3) Information Center. Analysis Center consists
of Analysis Domain, Production Domain, Bioinformatics
Domain and Functional Genomics Domain. Regulation
Center consists of Library-Screening Domain and Synthesis
Domain. Information Center consists of Information Domain.

BIERSHIERMER TSV TI4—LBE L BIETOERE(IC
SERAREAEMER DR R, BEMANSFER (ER) F%175
ZETL B - BERNTY - XEZERD DOMRICEEREFICHE
MIIFBEFNTOCRZER/ TS EEENELTHENFED,
ILEGEEMFAT TR BERilaE LTS/ %0 3000 7O 10~
ROS—TY4 /S OHER IO S AN N AIERE S ERME
BITSYNIA—LDWBEDSEDT —IN—APY I~ P
B - BRELEY, Fio. ENoZTHGERICEHL. RBDILTT®
SEZEITVET,

BELTE. NERETHS ARAFELBMFTPIERIEAZ.
BROKZFRFLESPCERRAZEH AL FZICEIHTDE
HEREOHSICLOT BEENZLMOEDNEDEFDEE
DEBELS BEESHET -SSR ZRELET,

BIGH THELTLD A/ — Members at NIG

GOJOBORI, Takashi NAKAMURA, Haruki
Project Professor Project Professor

RERE ZF s PNER s

SHRFHE
KIRARE BRREAF, RIERFE, HROKLFKRE

YURA, Kei
Project Professor

HE W sams
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Collaborative Research * Research Meetings

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 Meeting” between researchers inside and outside of NIG.

As shown in the next page, many collaborative researches are held every year. In 2014, 95 Collaborative Researches and 18 Research

Meetings have been held and achieved excellent results.

ERDECFATEL. BEFICETIREMFITORREL T KE ., FHE - OHEM R ZREBIICEIF ANTVET,

ERNSOMFTE ICHENRBOHSERH TS0, [ERILDMFTFIOMFTHREBE TN OMFEICLD [HEMT] kU [HMFE=] ZEe

LCTULET,

REITRILDIC, BEZOHBEMFDTONTESD, 2014 FEHET 95 HFOHBMFTEET 18 HDHFES

» Collaborative Research

T\ BEERREDITTOET,

| #Emz

Based on the application from researchers outside NIG, NIG
researchers collaborate with them for conducting the research on

[HEATE] &l ERDERFMTATADHTTEDSORIAHICE D,
EXLECFEH TN DMFELRICKD. HEDMIREICDNT

the subject of application. The following two categories are
solicited 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
Collaborative Research [B], travel, accommodation and research
expenses are provided.

HEL T OMF T, RO 2FBAICH T THEEZITOCVET,

[HEATE (A) ] ([SEEReSND & EER - SO0 [CEE &
IOl DIRE < HEEDIGSNE I, [HEHT (B) | TIHHRE <%
EBRUOMFREDSHEGSNE T,

Identification of genetic polymorphisms that determine “animal personality”
based on comparison of medaka inbred strain genomes using next-generation sequencing technology.

KRR —7 LY —Fif 2 RRA LI A S IERRT ) LB K 8 METEIC B D 582 F 2 RIDOTRR

Laboratory of Molecular Ethology,
Graduate School of Natural Science and Technology, Okayama University

Associate Professor, TAKEUCHI, Hideaki

- EIUARFRF
. BRAREMARD FIBFMRE
R AR

FYIRCBRORTHITEIDZEERT CEH DD,
FAIEBIIATDOEBRICOD [Bneds] D\ Ak
[CEOTCEEDSTEERRELIZ, WBICHETDELT
ERITO. [BNPT V] REOT/ LEERICTHS.
QTLET COERERO—EZ MBIC<UL] XiiD
eI CESRRICEMOY IT — v IR = EHL.

Various animals exhibit intraspecific behavioral diversities. We found behavioral
differences in attenuation of startle response among medaka inbred strains. We :
generated congenic lines and successfully narrowed down a genomic region for the
behavioral trait.

(Written by Satomi Tsuboko)

EHEROALTEICHINLIZ, (X FFFIER)
Inter-strain difference in startle response
A NDEERIC TR TOTEZE
» Research Meetings I FIEE

Based on the application from researcher outside of NIG, Research
Meetings in small groups are held to exchange information. In each meeting,
researchers actively discuss their subject.

[AFR=] &ld EDEGEMFFADIATREDSDERAKICEDIE,
IDEGEMFFIAN DB AN CEIE S DMFTES T, KAFRET
[ SERASmDTHONTNED,
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NIG Collaboration Grant | 201452 nmcsasEmE

ERDECFHTEFE. BEFICREITMREMFORELT. KE . tiFTHEE OHBEMFERBINICRIIANTNE T, [HEHFT (A) | [ZHFR
SndE. Eig - FEROIZO BT EEFE S S DIRE - BB SHASNE T, [HEWMT (B) | TIRRE - BEBRUMRBISHESNE T,

HERFE (A)

i 5% 3R =8 mEARE
1 BREEMEERER O T VIBEREE ANiivaks B o:: S EPNED Nl e o B el T
2 JOXFVITHITS DNA SRR IR DT BRI FEASE BTSN
3 ZURUDT40#RZR L mRNARBERE/MAFANLACEEDIORN— # ETH HRZFERASE EFY
DB ORI
4 TR XFBEOE A 1TE B AT BEH
5 ZORVIZBITDT/ LA REDNA S Y DA F)AL I DRAT ZHEBF BEIRE FexIFmMirtrsy—
6 FPEFIUCERNNUPYSH2A. ZT7AY TA—LBEDT LD A N ERAT FHEE RIRFEARER BFHIH
7  DNABRRBEF - DNABERRESHO XFEREERMm KILFER HBARFRFE R EFTHRSHITER
8 kR EfEOIoHFEER ARS DIREFRIEERR DFIF B TUNKE: BT
9 MRIERODTUEIC KD DNABEBEBEREMEDRR EAEH RIBXE EZFE HEFABAHRFREYS—
10 Screening of Gal4 enhancer and gene trap lines for studying visually-guided behavior Fumi Kubo Max Planck Institute of Neurobiology
in zebrafish
11 Modeling pediatric soft tissue sarcomas in zebrafish Genevieve Kendall University of Texas Southwestern Medical Center
12 Molecular basis for the selective somato-dendritic and neurohypophyseal oxytocin Janna Blechman The Weizmann Institute of Science
release on the zebrafish model
18 SRR ESIRE DRERRBARICEIT =L IS vy IREETIVORBIL JXHfE— B(CFRATERT BRI R ET ey 59—
14 NGST—SBBIT DIz DSMERER) A TS5 A > DIgER EIEEY NG REAFAER BRI
15 Non-coding DNA evolution in Drosophila Bts X BEHAFRER BETZEMRR
16 Statistical models infer ancestral genomes Ziheng Yang University College London
17 %ﬁﬁ%wﬁﬁu&ﬁ Utz S—VHV OV LBIRICED<CNEERERORE & E FERAY ESFHIR
18 BEMBK PSR ZRWc -7 VRDEEETF DOHT TERREA REAT EFH
19 RV 222 T D R FHIRRNT mwa # BEREAFAER ERFRSHITH
20 BEHMIIS SV RV DERFSE Z OIS DR FHEFE BERFZ RS BEMTh
21 YOA XS IS TGRS BT DEREE F DOFIEEE DRRER g R REPEHERT RELoHEE
22 F)MREEERAME COIET) ADLE &R B BE HERFAFR BEHTER
23 %;?8—9 BEREIARVYFEERTFOEEERD DNABGBEBEICRIZ I HEE SAEN PN UNC i
24 MCM#ESEF MCM-BP DH&EERZER Rl sptiie BrEERAS ETHE
25 FFHRREM. wod DY REiliE BV CHRR e 9Z N ks s FORRE A= RALRE  IEsEZTTRR
26 gi@%ﬁf LICKDFESNSBULDSHEMEAKDESREDRECSZDE BHEHR RRAFARER RFESMFEMFH
27 IS4y RHMmERICHBII D AT/ — )L EHIE DR BB ILIORSE R
28 Studying defective inhibitory synaptic transmission in zebrafish Robert J. Harvey UCL School of Pharmacy
29 NIOA TG TEDEIES A =00 DH{utitE BHTER RRARFE KUBFHATTRT
30 SFEDBARDBECEBENS Z2R & W IREIEERT  FHFEL
31 AINEBOHREEMEECDEGHIE 58 WHARE EEEEMFTEYS—
32 HHRIEHEIC &S ZIRHERIEE ) 5 — DR ZERERIRIE R DRRAT AT REAFAFER BEFRAFH
33 VWOURMEIRR R SARY SSEME(CEF OREERRT AHEFE RRAFAZER #a~tmses
34 BERRRR SRBERIEERIE AL VoA TIRICB 9 Di%eT E A IEXREXRFMEEERE
35 g%ﬁ%ﬁivﬁzﬁa%ﬂﬁ% MSMMSERBUVERERS — VO — L& BBIET  BEHIL BAIAY EH
36 XiFCTEBZRVCRMEEDF « ARNEIMANTEE DB FHIATT IAREET RRAFAFR B RMFHWERE BT
37 NOARRFEREFRIREBR AN DRF B B BLERRTFT /A FVY—RE 5 —
38 HAEFEYIRAHRDMIMRBTELP IV YIvIRBGER W, YOAMEE = MR FIXZE HeEmtizmirtys—
REBEEGFOIVEYD
39 WNEMESBRICEID D XS/ Y- SORBERRNT LABE BRI AKRE A ATA T ES
40 BPAEESRIARSR N IR RHE B U RIS I DB (LT AN X AT LFHIED RREEFHREMIAT EEEYIOITo-
41 HENRBEERDNVIADITEICS XD E TUELF FEIRIIXY BERENFS
42 ABMEEMICHIR I SIS D F OB F RIBYIADITENERANT EH 1 RERMBZERE £9%R
43 Tol2 VAT LZFBRLIZB6 BIU'MSM Y IANSYAIT R AR M DRFE FRILLIEA IBLERRTERT VAT LAMTI Y 5—
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WHS ZBW I P/ L BEIME DB AR
EENEERANEICHITDEIEMRDIEE S Z DN ERORHE

(RS REHRRR DY O T B RIC RIS T B CHRE

Analysis of the transcriptome of the CC-genome wild rice Oryza officinalis
ARDITIVRVE GBI FDELICBI T DT

R AR DIRIRA S L AN E (CHI S SHfREES — UV R MR A —RT 7
D—IRBEDRENT

HHEHIR B85 >/ U BODENRERRAT

DEBERHES TR DD FHEBE DR

DNATHEHEE R (C L SRBEBEHI DD F AN =L

FIYVIRA VNGV IROED T—R/N\w IO FETERAT
2auIauN\DEFEENBUICERTF - MREEEDELIRTT DIz DREMTY—
JVDRSFE

Lactobacilus bulgaricus DF B (C & SRFEE GRS I ORI D EIDIE BL L BEE
BIETFEHD DT RAERAT

TANOTVEESHB (ERB) EA° —FhSeRONFE /=)L (A%-THC) EDfESR
s

AA [CRERSNBEDBEE COBERBBLEDREL
BRECBESHRERE DD ORBRSEDZRS
BFIMEEER YT T25V/XUE Dig DETERNT
BWREMERE 2953030\ TEREOMHR AR
BFIEMIRERa0 3N\ T EREROBISHENT

Evolutionary studies of marine metagenomics

ATV INY CBENATVRR) OBEGRIZHREEEMFEICBEOHIRL NI T
DFRAT

b~ RBERRREE YIRSV AT TS —LB LU TR
INATFA Y TARTA D A% SR UITe A 1Y BRI DE SRR
*‘é{:b?@FEJ%?t@T%%EM’F%l:&:éiﬁﬁ%ﬁﬁg{%?fﬁf\‘*ld)?/ T—avDem
RS —T o —%RBLISELHTR
ENEYRIER SRR — (RO ST

YA PIBRFHES VAT U T~ TES IRAT

BI/N\T DT/ LR ERBHIVEYD

RS —T VP —ICKB ) —F VY URAA TETIVERK op DET/ BRI
REAG T LETD O RNREREOMENERR OB HER D
BIERIBCHITDHEENCHORM. 8%/ KU+ DT/ ZUR
230I 3\ T OEEFRNERE DI BRI EORERA

A RITHIT D REL IR IC B DO BBV DR

A R DFECETEE I T DB TFHBEDRRA

RESEIRICHIF DY DT ORPEFEBIHDLE T SR

Identification and study of new genes in the pineal gland, gonads and bone in
zebrafish

Screening and identification of Habenula- and neuromodulatory pathway-relevant
transgenic zebrafish

Identification and characterization of lines labeling neurons important for learning in
larval zebrafish

Identification and Characterization of novel regulators of liver growth

=X BRRICEITSAEBLY THFRH Cre YOADIER

REBMENTES LEREEZZ 22D FEBDRER
FERBEVDRICHTDIEENMCRERN DR

R 2L —2aV RUBEENF FAIC L D/ABSEN D DE R EDRER
SIEBEROEEEEELILT —SHERIBORE

RERI—I TS ZRBLEE. $iRTY LR/ SEEMESREF EDREFIC
ESERsTiE
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Han Wang
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Computational Bioscience Research Center, King
Abdullah University of Science and Technology
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Center for Circadian Clocks, Soochow University,
Suzhou, China

Institute of Neuroscience, Shanghai Institutes for
Biological Sciences, Chinese Academy of Sciences

Harvard University MCB

Brigham and Women’s Hospital, Harvard Medical
School, Harvard Stem Cell Institute
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HEAF (B)

i 7R & MRARKEKSE

1 ERZAHRICH10S DNABSEE S ERBRAGIEIEE ORAT BERE KIRAZ ERERAFRAR

2 IS vaDENINERYST—0 DEMEN TS RERE HFAT EmREH

3 AIDYAECRISPR/Cas VAT LDRMEICLBESRan-GTPRELAEDHHBHE  BAEE BHERZAE EEMITR
HIBRISRIR(E R BERRAT

4 FRREXRSV/SOBIRTVUY DB HRERND TEPEERT MEESHEE

5 KBEFEERDERNIN—L EHEHEET CriC DHRNS FEREDERAT AL % JUNKRE  ESZHRFTR

6 RS TRADBEEENIFRTIBRIC D EEHIAT L FRRZ RRTERFAER B TEMTR

7 RSOV —RMERBLIEAY AR/ ARIC L DEMEEICEE MR RRAFAST BERAEER
DIBETFZEDRE

8 ARIEMEAZEMTos0113, Tos0251, Tos0330, Tos0403, Tos0425 DiEfr  EHEEA MEEIASE EYEFHNZEE
SEHRRNT

AR=

i %R & MARKEKSE

1 JOVFVICHITSDT/ L DNADEEEFRIE AN =X s EARRIR—RS PEAZ BTN

2 TEFLEBNOOHBER RO DBR AN SAIE S TORRE  EEREHTS

3 DNANSRIEATISADMHNZHEEEEAHLUZBRES<D g o) ERDEECEMERT  EEERAZRERRT
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International Activities
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B Collaboration with Researchers from Foreign Countries

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
neuroscience. In 2014, researchers from Harvard University (USA),
Harvard Medical School (USA), University of Texas South western
Medical Center (USA), Max Plank Institute of Neurobiology
(Germany), The Weizmann Institute of Science (Israel), Soochow
University (China), and Chinese Academy of Science (China)
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.

m N OWZEE L OIFEHZE

EIDEGFAZFA Cld. ENOMFREDOAESTENOMFE LD
HERFREHELTVE T, [FDEBFREHTTEM I EARZE] TR,
FEEYF - WERNFARICBREN SV RAIT Yo TIS T2
DHEHFERRROVY—2ZBLTVET, COUY—AZECLIHE
MRzeRFISIZOIC. 2014 FEIF. Harvard University (USA) .
Harvard Medical School (USA). University of Texas South
western Medical Center (USA). Max Plank Institute of
Neurobiology (Germany). The Weizmann Institute of Science
(Israel) . Soochow University (China). Chinese Academy of
Science (China) ENSDRTEZRBEZIT AN, ENZNORT
BEBDORFRTRELEDSSVAI LYY T2 AT U——V LD
RDOIFHY [shelf-screening] ZEhLELIZ. COXSEES BT
ERDEGFINFTANIE. EERREMTRAELCORREERELTVE T,

B 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 “3R (DNA replication, Recombination
and Repair”. Prof. Takehiko Kobayashi (Division of cytogenetics,
NIG) organized the symposium.

The conference was attended by 194 investigators (including
70 from abroad and 45 students)

m Date: Nov. 17-21, 2014
m \enue: Gotemba-Kogen Hotel, Gotemba, Shizuoka

EERZ7 International Activities

mEEVRITL

ESCETEMTAIE. ERNEFMEREEET DS EICRDZ
BRBHOMFEEOEEZEREL . ECZBIOHERTOERICE
JolEZENIC. BFERY VRIYDLEZERLCWVEY, 2014FE
[(BECHHBRLE G TR O/ WREZIR I T EE CBDER VR
DL [3R (DNAEE - fBX - 818) | =L,

BADDIFBEHERE 228220 7020SMH DD, #2194%
D5 BEIChIZDE R E@DILITE LTz,

s =H3 201411 817-21H
u 5P B RERST HRSSIRNTIV
n SIER 1948 (NFE 458 HEA 7048)



B 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
Promotion (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 / SOKENDAI.

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

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

SEAIFREDRIT AN

Hosting Foreign Scientists

Postdoc 1845t E
SHENTON, Matthew Richard

Characterization of biodiversity and species variation in genus Oryza.

ARBOZIRES L OEBE R DIBERNT

m SHEAHEE I TS R—b
EEFOERNEHFRE SRR - RRS U0/, Bl

EESDRCEEREITOCVET. MEAMREE - BFEDEED
BZRL D CESHARICERTED LD, BBEHEEDIL—T (GIP)
DRERIOETREDNS. KAROEHFHRS. EERLCP=8T Y
OEFERORBICEDSI T, BAVWTR—ZERHLTVET, BE
EBOEML Y BHITOTCVETD,

Name / Subject title / Affiliation B2 /#9228 / PhiiE

Plant Genetics Laboratory
BB nfstE

Postdoc 1&EHIFRE
LEE, KyungBum 2= B4

Reception and quality control of the massive submissions at DDBJ.

DDBJ [CHEIT BRI RSEFHITROZANISESKEL

DDBJ Center
DDBJtzY5—

Postdoc 184-H5TE
ZHOU, zhi B =

Identification of target genes of Nanos 2 in germ cell.

N O AETERRSFFERIEF Nanos2 DR RNA DIEJTE CHEREERT

Mammalian Development Laboratory
HETEMRE

Postdoc 18+HFRE
WU, Quan £ =R

Study on the mechanism of sex determination of murine germ cells.

N O A ETEBR DD R ER B DRET

Mammalian Development Laboratory
HETHMIE

Postdoc 1&+HFE
LIU, Hua 2 %=

Analysis of RNA-binding proteins promoting germ-cell development in rice.

AR DOETEHIFIFEICBEO D RNAESERE DRI

Experimental Farm

SEERES

Postdoc 1&+HFTE
JIN, Yinhua & #R%E

Study on asymmetric cell division in C. elegans.

FRBOIES VD RIEEDHIFT

Multicellular Organization Laboratory
ZHRBEMTEE

Researcher HHZEE
AHMADLOO, Somayeh

Functional analyses of common diseases using three dimensional chromatin structure.
IOXRFVERTHEEHSD common disease BERERRHT

Division of Human Genetics
PNb= i !

EEZ7A International Activities
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Activities and Events for Research Promotion

M7z lEf g 57z DIEE E1TH

» Activities for Research Promotion

| et Izronzs

NIG Colloquium

Biological Symposium Presented by Dr. Stephen Kowalczykowski

BBz =F—
B NIG Colloquia

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

B Biological Symposia

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

» Events

IAAOINIZVIRI DL Dr. Stephen Kowalczykowski 588
B NIRRT IF—

HIFTFTRIC BT SMTRREFRRL. 5 I D= T BBEERAIC
BONE T, HEICLDREKROM, D5 TOJLALR—~ELTIHLR
ESFEDHTHEN Di5ELTHNBSNTLE,

BENAFATHIVY VRITA

FImD T2 T O CVSENADHFTE ZMFTATCIAS. BRI
ETVEY, BAVDTOBNIZEEEDFRBHI 90 BITHONTVETY,

Open House on April 4, 2015

—MRF 20154848

B 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
enjoying cherry blossoms in the campus.

B Public Lecture

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

Public Lecture Presented by Dr. Kimura Akatsuki

m FEFERR O — R A

MERMMBEICHITDTEO—IRELT. BF 4B LBICEMFREFIDERER
PEMERZET T O—SE—RICARLCLE D,

LN B

F 1B REUXZEROICERTFHEZHEL . —RENRITETF
NHEBESERELTVET,

ERDEECZETERT 2014 FEONFFEES

o EHES AN
BRDBIOI-RERE. MROHEE /AN B EHER
BEHMRRIEDNAZERICERTSDON? /EENA R
NOUATED [CELDNOFEEDLL<AH] / 2EFE #HiX

I (B Iz DEEN 175,/ Activities and Events for Research Promotion



Cyber Museum of Genetics

BIR#E T EYIH

OB, 1999 FICEIDERFMFTATORIIL S0 BF 2
ERLC BRFOMTEOHEZ, HhDPI < ZLIFOTUL
EI2IFB L DICERELTED/TZHDTY, 20094, BIZZ60/F
FIZHIZD., BZE—HITDEEDIC, FRORNICRILIZNA
ERZICHIT MR ELIZ,

MEPZ1—2BET, NEEFI. [DNALL [TV 4] ELofz
EENMBHDISITRNTNEY, L&EP, BEFOMTIZER
FIZIFITERTENTIEWTAWEHE, SRILDFS HERRR L CHIA
EESNDFREHEOTVNDDTY, ZO NECFEFEYE] T
[F. 24 - ZRO%E - Tv—FUANEITTHEL BREZOMEIC
BIXDdD2Z<DFHELICEITT, BEFICDWTOIERAIERE

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

RHLTVET, Tl PLEITHBZERBNMLELLD,

B BRZDRESE - A TIPOBRNRET

BHS [FRBICUD] EWSTELIHBDEDIC. HF. BRFAEAEEPENMUTNDIE
[FRRDSFMADDE LA BERKOARTARIZELCTRILLIZDIE. A—ANUPOEERDH
B Cdol=Mendel NEBETDFRIZEE B LIZZENSHBEDFE T,

m (LS8R - EZLOREZHSKIN

BRELTOEERE C. F—0 VDN 859F(C [BORR] ZHRUIZTEDBIBEDF LIz, 5—
U1 VI BELOFIBERDEEATLIZOT. BRBADEIBICDVTCHRATIF CE T AZEINATILEL
5T, 19684, ANEENMRIBUIZARIIEITIAED. DFLNILTERZEZSZEDHRETDELT.

B HRIBE e DNA ORRE»PSEmEE RS

19534, XiG=FE>TDNAD_ESTABENRESNE LIz, ZIICIDEEIEHR = EFEICF 4
IZER ARDD=BZAED., EipdE a7 DRI EEADMOSNTWE Uz, EEERET/ LT
OYTINIDVWTHTBNLES,

B AEYIREOBIEE - WAAREMDS ) LFE

T/LTODTINCED, ERKROEETOI SLDOFHMEEERONTDODERLEED [
] DECBRESNTCVEY, N5l 7/ LOBEEERICEELIZEMBRAHN—2 LY
Ea—&tsin. /A FVA TV AAFOERIFRE LTAEONTVSDTT,

B INFRATATEREE B Y A= e L—E—THRLHGTOMHF

DNADER - 855 - BIERSN D F 1 3D D L—E—IZ7EDZFE LTz RNARUAS—EDEFIRE
ST EDIIBEDBFIRDIEUEICSIL . DFENF DERLGHRZRZ I HESNTLET,

B A BESE 7 LT = ARG BRMEZE - HUBIRZEZHS!

T LSTUTR A — A1 REBES COMRELEABTE R Z LTV S D RMERBITA P
PEATRELBBEHOENTT, BB BEFEWBECES /v P ISR E T2 D ADHFED
BN P ADHFIZISBMESNE LIz,

EEDEEE

RIVFATU PEREE  DNA OER

E Y e

TILTZABS
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Department of Genetics

SOKENDAI

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

Our graduate programs provide interdisciplinary
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

EXCEEZEMTRT (BEH) (& MEMAAZREAZ
(SOKENDAI) « £ 5EM « EEFEWEL T K
FhrEDHBZToCVE T, BLFZRKICSERE D
BOMARHIERITDEBNIIREDITTC. BAVREZH
DifFtEZBHL. REROEGRZMATTICEILIZW
EEXTVET,

SE-BHIIRLRREE 3SFBORBLERBRIED 288
DFRRDDOE T, 5F—BFFRIZONREFRFZEE,
FzlE ENECFFOERZEE IS ; BLEIFRED
WREBIELSEUEE. Fzld. ENEFFLULDZES
DodEBHONTZH T,

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



Department of Genetics,

School of Life Science, SOKENDAI

REMFARLREARE - B ER - BIEEHK

» SOKENDAI

| sysnone

B High Quality Research

United under the term “Genetics”, graduate students at NIG
continue 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 evident 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.

B Excellence in Graduate Education

Unlike most other Japanese universities that retain the “pyramid”
lab structure, professors and associate professors organize
independent 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 2.08 faculty / student. This
enables the graduate students to have frequent and indepth
discussions with faculty-something not possible at institutions with
an undergraduate program, which must accept several students per
faculty every year, not counting undergraduate students!

B HOREWITZ

BEHEERANDOTEE OHERBZ BN E LIZHMFREE T,
EHSNIZDNAT—IN—A, BZ<OEREVRIVEEDETER.
BRIOHLBHES. EHRFZOEBHRZZTIDICHDRED
ETHIOTVEY, CITE M40 DAFIIN—Thenznos—
NICEN O CERICHTDES ERRBL. SONITATERREERN
ERELTVEY, wXEIREPHEMAEDFRENC CHF-
BIChyTISATHDZED. BFTAT CITHONT L ST DEE
RICHCOBKETHDS ZEEENITTVNET, BOBLHTICRX
SNIZAATREBEOHE(E. SOKENDAI « BEFEH CEIKRSH
FmTY,

B REELHE

BT #ROEHE D ENSIRILOM T EZ BB L Tt
FETOCVET, BEMIFREDEREL 10 NBIEL/IRIETIT DT,
HEEMBELTBEDRVERD AT I, BLREOXRZREIA
DIZDDHEHIL2.08 NTHD. RFRAFHESTIIOIFRICEE
NIZARHERE CHD VX F I, HEIADIZODDFEH, FA]
ANDHBICHToRELGEEHRE LUz [MEDOREE! 3. ZEOE
URFOEDTHY ITRELTVET,

Number Citation Score | Rank
E&d SIFEERER | IR

University/Research Institute

R - #HE3
National Institutiifggg%(;ﬁgicm Sciences 600 130.1 4
The Uni%(;\si;g ;f Tokyo 36,938 125.7 6
Tokyo gl;g? ;‘ jTé;hnology 11,669 125.6 8
Kvoj;?glé;ggsiw 27,234 1226 10
Osa;@;;(i\gsiiy 21,598 1225 11

(FBEFEHRT KFES52+222015)

BEMCEOIEAD?
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B Diverse Courses and Frequent Seminars

The Department of Genetics offers diverse courses aimed at
providing in-depth as well as basic knowledge on various fields of
life sciences. For example, in the course “Perspectives of
Frontiers”, 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 which
you can learn basic consepts over the internet, and courses that
center on critical reading and discussion of the primary literature.
Courses on scientific presentation and scientific writing are also
offered.

A large number of seminars covering various fields of life
sciences 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 students 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.

B 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
Committee”. 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
opportunities to present their work in poster sessions or at the
NIG Colloquium, 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 program helps students to broaden their views
and to find breakthroughs when research is not going smoothly. It
also gives opportunity to prepare for presenting seminars at
conferences.

B BEREREEE LIS —

BEEFN T £EHREZEECOHETIHCEIBTICDOVTERD
SREME CENE T, D FBRENZ OREENF T e-learning
(R DEMPIRBOEIREFERD P ODFEZHEL . BEEHR 2
HRIZERA THAANYYAVTDEZBLT [ERDN] © [E95mITD
N ZBTCRTEZERLTUVET, SOKENDAI « BEEZER TEIK
SHARTY, BRI TIONTWSEELTTEL EREZE VAT
EERLUCHMOER CEBSNTVSIBAVSBTORE ICSMIDIE
HHBETT, WIIADEED YV —ADHHSBE D DEK CRELTHEAIE
DETIESORE] ZEdIEHTEET, F/o. HEICLDOBEHET
PERSXIERAE, REFETRODI-HDEBEMFMZBICDIFDIHDEE
HITOTVET,

BT ZEAFICOIEE IS —DREICHESNTVED,
B EOFMPESICLBNERIREZI S —ICMR T BN DOEZHR
78U\ z Biological Symposium BMFREHI 90 BB RDN. JEFKEHR
EMTONCTVET, t3F— BECAFERECOBRRICSMI N,
HIHNDOHFEEERICROTEANICEZT D LN TEET,

B EBBRICILHERIE

BEEERE. [—A—ADAZEREZEHETIEE D] EVWSE
BOBEICAERHBEZTOCVET, HEIAZTAKERELFZNEN
— ADIEEHEDHETZEDOMRIIN—TITFRELTHRETVET AN
FNE@SF T BEHEDIBE(C L3I -—0% [TOJLALR—~
BIE] ZE=MmLTVET, COFIER. [FCDZENBATZHENNE
EXZTRBL. ZEOMERICOSIZDEIEZHIED] ELWSHDTT,
SE—ERIBLIHE. 3EATE. EEHEANDHE1REDEAE
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B 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.

W 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.
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» Various Aids to Students

| 2ticusamensBzs

NIG and the Department of Genetics conduct various activities to support graduate students and enrich its graduate program.

KREBECLTOEESAEDRTRLUCT [E7] BHTRDODFEA. —ABIDHTE EERICESVLANIIVOMTEREREDITD ZEZBfFSTL
BITOHDDOSI. [TEEEZITTNS] ZFEEVNSENTHDIZY. HFRZ T DIOITEENEZIOEITNEEDF A, PAUNTIE KEHRED
FENIEROEEHENRF I DI VNI STEBSN, FZZ2EICIFHRE (stipend) DEHEESNSDNEZBTI A\ RAEDHEDFIETIEK
FRRNFEITRENTIREE 5 X2 VAT LAIIMBOTRENTWVET, COLDEHHNDT Th. BIEFERIE. FED [—ABIOMREICED] L5

SEREERISOICHERIEDDIIRELLSELTNETD,

B 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.

B 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/

B Aid in Findinga 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.

B 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.
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Scientific writing: http:/www.nig.ac.jp/jimu/soken/courses/sciwri/
Scientific presentation: http://www.nig.acjp/jimu/soken/courses/EfS/
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» Research Internship

| #sazTnoss

B 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

W EEREEDOT-H DBETHAR T T 5 L

BRI CIEIFEZEDIOD MFRAFTOISL] Z=Ke
LTWEY, DEBREE. ECMOBEMRIORTDIAA. RER.
T —SNEE, E<SADOTOISLTETHOMTEE
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SNFE,

http:/www.nig.ac.jp/jimu/soken/html/nyugaku/taiken.html
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B 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.

B REBGEZEZEZTVD AN

BCEEERORZRHE L. [BILICHFRE] OB
ZEELTWEY. L L. COBERIEBNIMFIRIZPIT
EUIHEEFHIIZITTER TESDIITIEHDF A, K
FREDZE. AZERELIZVODENESHZS5AER
5. BSBEBNICITES IS CE MM ETY, BRFERIC
B ERINIZB R, FIRBEKRZLDMREDHEICE
BEIREMOCHCIZSV, FORBBEGCFEREEE
DHRHID—HITT,

Publications by NIG Graduate Students

Genome-wide linkage and exome analyses identify HMCN1 variants for Splenic Epidermoid Cyst.

Omer, H. W., Narita, A., Hosomichi, K., Mitsunaga, S., Hayashi, Y., Yamashita, A., Krasniqi, A.,
Iwasaki, Y., Kimura, M. and Inoue, I. (2014). BMC Med Genet. 15, 115.

OMER AAMER, Waleed Hussein (D3)

When | came to NIG, | had general information about it, however with
everyday passing; | feel | made the right decision by coming to NIG. | can
safely say now that everything here is ideal for graduate studies, starting
from the state-of-the-art facilities to the outstanding supervision system.

Waleed Hussein Omer Aamer (D3)

BERFIC SRS, BIEICDWT—RINAZELHORIDEBAT
Lz CTTHXBI TS5, RCRMOIZERSLSICHEDELZ,
BARHEORBOBNEHBEIATLE. ENEESTHAERMAREICE
IBENTIRIE CY,

RacGAP a2-chimaerin function in development adjusts cognitive ability in adulthood.

lwata, R., Ohi, K., Kobayashi, Y., Masuda, A., Iwama, M., Yasuda, Y., Yamamori, H., Tanaka, M.,
Hashimoto, R., ltohara, S. and Iwasato, T. (2014). Cell Rep. 8, 1257-1264.

IWATA, Ryohei (Graduated in March 2014)

Many thanks to my colleagues and friends at NIG who made my

graduate student life a wonderful experience.

EERF (2014.3%%)
BIEHAORES LWVREDOSHNT T BLKER TOMREEE B
I TENTEFELE.

SMAD? and p38 signaling pathways act in concert to determine XY primordial germ cell fate in mice.
Wu, Q., Fukuda, K., Weinstein, M., Graff, JM. and Saga, Y. (2015). Development 742, 575-586.

WU, Quan (Graduated in March 2013)

In NIG, you can focus on what you interested in. Moreover, NIG
provides the opportunity to discuss with researchers across fields in the
world as well as the chance to master the novel technologies to solve the

complex questions in science.

» Programs to host researchers

= R (2013.3%%)

BEHTIEED DR D DHAFITHE C=ETY, HROMKREES
BB CHm =D, B EBREERIOICHIARME8I2D
FElabRHEUTEERET.

| mmmemELLS

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.

BEE tMRFOXRFREDHEBICOEMLTLE,
BEFFIZEINICEETSFBNTFEERLTCNDKRF
B (L - 181378 Thnid. MFRIHE N BHTEA)
ELCEGHTMRITDEHFIEETT. BEREEDE
REOHDEEBA. ZDED. EEICFIBLAEDSIEDH
THIFR TS [ZEth5iE] flE Y. KEFEDER CEMR
T g NEGMTE] OFIEDHDET, FHillld
http:/www.nig.ac.jp/welcome/howtowork-j.html = Z &
<FEsL,
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Management

(2015F 48 1 BHIRfE)

BEZH

Advisory Committee

MAFROEEICEI g EEFIEZ OMMHBMFEEICEISRIEC FrRIEL

FBHBDHDITDWT, FIRDABICIELE Do

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

RRFF

URUSHIHARA, Hideko

FHED
KURODA, Sinya
TRlE—1

SHINOZAKI, Kazuo

FORRZZEHUR

Professor Emeritus, University of Tsukuba
RRAF KA IR R AR

Professor, Graduate School of Sciences, The University of Tokyo
BEFRRFMRRERNFAR VI —R

Director, Center for Sustainable Resource Science, RIKEN

BER RRAF AT RSB FTRE%
SUGANO, Sumio Professor, Graduate School of Frontier Sciences, The University of Tokyo
Iz RAERFRF B o B P PR TTRIZUR

SUGIMOTO, Asako

Professor, Graduate School of Life Sciences, Tohoku University

FEFZRa

TACHIDA, Hidenori

FRERN
NISHIDA, Eisuke
LR
HANAOKA, Fumio
B ST 1

MATSUZAKI, Fumio

A& [BA

FUNRER A IR RT RS

Professor, Faculty of Sciences, Kyusyu University
REBRFARF B o R FTR R

Professor, Graduate School of Biostudies, Kyoto University
FERAFELEHIT

Professor, Faculty of Science, Gakushuin University
LRSI R T LT 2 5 —F —LU—45—
Team Leader, Center for Developmental Biology, RIKEN

MEBRSSMRRT—T Y —FIx0—

MORIKAWA, Kousuke Chief Research Fellow, International Institute for Advanced Studies

(FrofEE h+EIR)

HakE BIF& BOE— REBTHERITE IS RARDBR ERBERAT IR
SHIROISHI, Toshihiko  Vice-Director KAKUTANI, Tetsuiji Head, Department of Integrated Genetics OKUBO, Kousaku Head, Center for Information Biology
AGAL I BEREF FABEEEVS—F {ARZER g - P — T s—E
ARAKI, Hiroyuki Vice-Director SAGA, Yumiko Head, Center for Frontier Research NIKI, Hironori Head, Radioisotope Center

N E5E— EEBEHFRME IS 2HDOD REMFIF 9K BRLRMAER SR SOV SR
KAWAKAMI, Koichi Head, Department of Developmental Genetics KURATA, Nori Head, Genetic Strains Research Center FUJIYAMA, Asao Head, Advanced Genomics Center
BRI EFBERFRTE LS b= BEsEENRE IR

SAITOU, Naruya Head, Department of Population Genetics SAWA, Hitoshi Head, Structural Biology Center (FRNZEE 1RBRR)

PR/ AHFU—R—F  Advisory Board

FEFTICREERRIAIC DT, FTRXIFEEZZDKROICICCHEZTD.

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

AEBEH RR T ERAHEHUS WIESCHAUS, Eric Professor, Princeton University
OHSUMI, Yoshinori foseiinessonlonelipsiticlofischioloy SULSTON, John  Chatr, Institute for Science, Ethics and Innovation, The University of Manchester
I Ed RRAFREHR HUNT, Tim Principal Scientist, Cancer Research UK, London Research Institute
SAKAKI, Yoshiyuki Professor Emeritus, The University of Tokyo
S R(L AT ZAR S 2T R T 2 > 5 — 45 Bl RERS
TAKEICHI, Masatoshi  Senior Advisor, Center for Developmental Biology, RIKEN (BE+=E)
#Wwa{E=s% Council for Strategy Planning and Coordination ZiEERIEES  NIG Committees
FIROIEED . MEFMOEE BT OERKIDRENREZTOE ?E’E‘tt ﬁﬁﬁ %Eﬁ_n ﬁéﬁ
EBIC. MIBATIEEIET B, gommitee - enmitee - ohar
Under the Director-General’s supervision, the Council makes basic plans H%EJ“J§§E WOERE » AR 2 RER )'“7'@'#2 )
L. ) ., ) . Rk Future Planning SHIROISHI, Toshihiko Rl Safety ARAKI, Hiroyuki
and policies on NIG management in addition to coordinating with the _ . . e -
ROIS headquarters TEZE= SERBAZ. BEFERZERREEES LA R
' Budget ARAKI, Hiroyuki Recombinant Experiments  UEDA, Ryu
RAEEEY A RE FRGRAME S8 (AR MRERESS AR BYEBRESS WakE
Research Planning  SHIROISHI, Toshihiko  Transdisciplinary Research Integration Center -~ NIKI, Hironori Facility Management NIKI, Hironori Animal Experiment SHIROISHI, Toshihiko
FAGAZ BlEEE M B HERRESS NIBE— K- pEREES SEHE
ARAKI, Hiroyuki Evaluation UEDA, Ryu Common Equipment KAWAKAMI, Koichi  Fire & Disaster Prevention General Manager
BHEDD [RER - MRHE SRANEERR BYEIEHESS BHIER EEGEREES HMERERTI-R
KURATA, Nori Public Relations/Intellectual Property - SUZUKI, Mutsuaki Computer ARITA, Masanori Genetic Resources Head, Genetic
8 & ZIFFRETHLERIEY (AL HEZER = " . ReSOU;ze Center
HIROMI, Yasushi Office of Female Researcher Development  NIKI, Hironori Library SAWA, Hitoshi NOXNEER IOBRE
b=—zEa E‘Mmﬁg_ Mouse Bioresource SHIROISHI, Toshihiko
BESZAENFEEZEESS  Inter-University Collaboration Committee Seminar NONOMURA, Ken-ichi T\ EE= BHDD
P r Rice Bioresource KURATA, Nori
- ‘ E2EES EaHE- oo
(ZER) char . N NIG Projects KAKUTANI, Tetsuji  AIBE/NEE= ARG
g e . . o E. Coli Bi NIKI, Hironori
E\WF Hitoshi ﬁ;ii?giiifl;igyggfter LHEER AlS—{% _ . o =2 T e
AWA, Hlo : Publicity MAESHIMA, Kazuhiro  /\SAX/MILE - %28 BIFfTR
(Fﬁ%j?ﬁ) Non-NIG members - _ HEEEES e 13 Haras?ment \Psrjfemlon V|ce—D\re/ct\or
AT FUNKZEA A BRI AT 0% Intellectual Property MAESHIMA, Kezuhito £/ BEFERAT RARNER
TACHIDA, Hidenori Professor, Faculty of Sciences, Kyusyu University HRRESEEES
FAIR ST BLSHFRA - BARNSRETR S I—TFHL 05— Faos opfuman Genome  OKUBO, Kosaku
MATSUZAKI, Fumio Group Director, Center for Developmental Biology, RIKEN s /he = y
bl T e e e "o oo REFERES 3/ H%ER
EEag TN R A A BRI AR AT RS Safety & Health INOUE, Ituro
SUGANO, Sumio Professor, Graduate School of Frontier Sciences, The University of Tokyo FpseREas FE
(FTIZEE) NG members Conflict of Interests Director-General
o= BEEEFEMIR IR BEABESZES  FERAE
SAWA, Hitoshi Professor, Structural Biology Center Museum of Genetics SAITOU, Naruya
A) 11K N FECHFTREIR ERM it ESS BT %
KITAGAWA, Daiju Professor, Department of Molecular Genetics Iemetenshzien AKASHI, Hiroshi
BRRZ WEBEMRRYE erMrERERE: AR
KAKUTANI, Tetsuiji Professor, Department of Integrated Genetics PD Selection KAKUTANI, Tetsuji
makE R 2> & — % DNAZ—SHRAIREES BAKIR
SHIROISHI, Toshihiko  Professor, Genetic Strains Research Center DNA Database Advisory  TAKAGI, Toshihisa
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DNAT—4HFFREER

FI9AZZE DNA Database Advisory Committee (Non-NIG members)

E
KINJO, Akira
=)l 58
KUROKAWA, Ken

2 B
HOSHI, Jun-ichi

BMES
NAGASU, Takeshi

RINER

NAGAMURA, Yoshiaki

ARBRIE

HATTORI, Masahira

BLFERXERLZERES

RIRARF EEEMRFPIELIR
Associate Professor, Institute for Protein Research, Osaka University
RRTERFRF IR ESBRAFTPTZUSR

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

RERAREEE AV TVRT—IN-2E V- rEEEER
Director, Department of Planninng and management, NBDC Japan Science and
Technology Agency

T-MBREHTOI TSI VI3V AR~ 41 AR HE S R
Adviser, Portfolio Strategy & Strategic Operations Department Product Creation
Headquarters Eisai Co., Ltd.

REENERAFTRREENERY AT 2 9—5/ LY== uh R
Director, Genome Resource Unit, Agrogenomics Research Center, National Institute of
Agrobiological Sciences

RRAZAZ BT RRI R R TT R

Professor, Graduate School of Frontier Sciences, University of Tokyo

BRAEZ

FUJITA, Nobuyuki

VNG
MATSUOKA, Satoshi
KSE F

MIZUSHIMA, Hiroshi
=% 13
MIYANO, Satoru

EBEEE

MUTO, Kaori

EEFER
SUGANO, Sumio

Sang-Hyuk Lee

HREHR AR REE (AT 0/ 09—t V5— LBSEE
Senior Counsellor for Genomics and Biosafety, Biological Resource Center, National
Institute of Technology and Evaluation

RRITERFAMER BRI 2R
Professor, Tokyo Institute of Technology Global Scientific Information and Computing Center

ERREERRF T B R BT 5 — EEEENRE
Chief Senior Researcher, Center for Public Health Informatics,National Institute of Public
Health

REAFEMZMITPRC ST LT 2> 5 —20%

Professor, Human Genome Center, Institute of Medical Science, University of Tokyo
REAFERSERTTATE S LT 5 —2iE

Professor, Human Genome Center, Institute of Medical Science, University of Tokyo
RERFEAFA R e BB A TR R

Professor, Graduate School of Frontier Sciences, University of Tokyo

Professor, Ewha Womans University (Systems Biology Research Institute)

FTAAZEE  Recombinant Experiments Committee (Non-NIG members)
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AKIYAMA, Yasuto
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FE=

BRI EER DA T ST AT R AR TSR
Chief, Immunotherapy Division, Shizuoka Cancer Center Research Institute

N F

ODA, Tsukasa

FT7AEE  Animal Experiments Committee (Non-NIG members)

BEAVNCZE 6

Professor, School of Law, Nihon University

BRIES
SHIOJIRI, Nobuyoshi

B AP IRS R
Professor, Faculty of Science, Shizuoka University

HYBILERESS FYMES  Genetic Resources Committee (Non-NIG members)
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TEE—58
INABA, Kazuo

ARRFEF

BIFAFRFEBESHRIF IR

Professor, Department of Animal and Grassland Science, Miyazaki University
BERFAA RN T RHIR

Professor, Research Faculty of Agriculture, Hokkaido University

BN U B R AU R L IR TR IR

Professor, Department of Developmental Physiology, National Institute for Physiological
Sciences

FRARZ THEBERE TV I—R
Director, Shimoda Marine Research Center, Tsukuba University

FRAFEDRERHR

URUSHIHARA, Hideko Professor, Faculty of Life and Environmental Sciences, Tsukuba University

TE &
EZURA, Hiroshi
RREEND
OKUMA, Moriya

NEZRESY

TR EDIRERYT

Professor, Faculty of Life and Environmental Sciences, Tsukuba University
ICERFRRT A AV =2V S—HEMMRIBERER
General Manager, Microbe Division, RIKEN BioResource Center
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OGASAWARA, Naotake President, Graduate School of Information Science, Nara Institute of Science and

S

OKADA, Kiyotaka
A (=
OKAMOTO, Hitoshi
NER—

OBATA, Yuichi
EFEE

KANEKO, Yoshinobu
SRTHUIE{eR
KAWACHI, Masanobu
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KUSABA, Makoto

KURAMOTO, Takashi

NMAER

Technology
BRI HIEIEE

Executive Director, National Institutes of Natural Sciences
BCFMFPIE FR e T 5—BlEVI—R

Deputy Director, RIKEN Brain Science Institute

BBLEERRTER/ A AUV — VS —R

Director, RIKEN BioResource Center

KRIRARZ AR TR B SBREHUIR

Endowed Chair, Graduate School of Engineering, Osaka University
EIORBIMTES - ERERREAR T - ENERRGHTEER

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

[RERFAF R MR ECF R E SRR
Director, Laboratory of Plant Chromosome and Gene Stock, Graduate School of Science,
Hiroshima University

RERZAZ GRS AFTRIN BRI SRR ERUR
Associate Professor, Institute of Laboratory Animals, Graduate School of Medicine, Kyoto
Universiry

BACSERRTORN A AV Y22V S —EREYREER

KOBAYASHI, Masatomo General Manager, Experimental Plant Division, RIKEN BioResource Center

ANCY=EI

KOHARA, Arihiro
JER i
SAKAIZUMI, Mitsuru
{EREAIA

SATO, Kazuhiro

EHE=

SUMIDA, Masayuki

ERERMTPTER - KBS RAREMEEE RN E TR
Head Researcher, Department of Disease Bioresources Research, National Institute of
Biomedical Innovation

FIRAZ BRMERHIR
Professor, Faculty of Science, Niigata University
BILRZFEFENHZMAAINEAE - BEENERMAR 5 —2R

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

[EERFARF RN Em TR R
Professor, Laboratory for Amphibian Biology, Graduate School of Science, Hiroshima
University

SEEYT
TAKANO, Toshiyuki

FRED
NAKAGATA, Naomi
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NAKAGAWA, Yasuyoshi
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NAKAGIRI, Akira
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NAKATSUJI, Norio
FASAED

NAKAMURA, Taro

R NEZS

NAKAMURA, Yukio

ENEfCF
NAGAMURA, Tokiko
AEHEEF
NASUDA, Shuhei
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NARUSE, Kiyoshi
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NISHIO, Takeshi
{ZHRE—
NITASAKA, Eiji

CREEPE

NITO, Nobumasa

EZ N
NEMOTO, Hiroshi
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BANNO, Yutaka
PHEA
HIRAI, Hirohisa
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FUKAMI, Kaoru
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FUKUDA, Hiroo
BRSNS
FUJISHIMA, Masahiro
EIE

MATSUI, Yasuhisa
VR —

MATSUURA, Keiichi

RE L =MiERZ > 30 30N\ TEGEE R 5—3i%
Professor, Drosophila Genetic Resource Center, Kyoto Institute of Technology
REARZEDZDRMAR - TR S —EES R EPIHE

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

ARTHERMEREE 470/ 09—tV 5—EHEEST - NFHEER
Genaral Manager, Collection Services Office, Planning Division, Biological Resource Center,
National Institute of Technology and Evaluation

BRAZEFEWRREASDIECEFHRZS—K
Director, Fungus/Mushroom Resource and Research Center, Faculty of Agriculture, Tottori
University

RERENE — MR E VAT AIRR

Director General, Institute for Integrated Cell-Material Science, Kyoto University
RIRPILAF AL BERAFRFORI R

Professor, Graduate School of Science, Osaka City University
BCERRFRRN A AV Y =2z S— MR KRR ER

General Manager, Cell Engineering Division, RIKEN BioResource Center
REAFENFMFTATEZIR

Associate Professor, Institute of Medical Science, Tokyo University
RERFARFRRFNFRDERIR

Associate Professor, Graduate School of Agriculture, Kyoto University
BN HEEREN A HTPME SR EF R ERIR

Associate Professor, Evolutionary Biology and Biodiversity, National Institute for Basic
Biology

RIERFAR AR TR

Professor, Graduate School of Agricultural Science, Tohoku University
TUNRE R B IRA F T Beaihm

Lecturer, Graduate School of Science, Kyushu University
IEFARZEYPET FEMEIR 5 —R

Director, Regional Exchange Center, Faculty of Biology-Oriented Science and Technology,
Kinki University

REENERRFRFMECEREYS—K

Director, Genetic Resources Center, National Institute of Agrobiological Sciences
TUNARERF R F AT EH IR

Associate Professor, Graduate School of Agriculture, Kyushu University
REBRFEREMFAR

Director, Primate Research Institute, Kyoto University

BLRRATERN A AV Y-z VS — BT E R

General Manager, Bioresource Information Division, RIKEN BioResource Center
RRAEAF IR R ATTRIES

Professor, Graduate School of Science, University of Tokyo

IR AFTIE TR TTR IR

Professor, Graduate School of Science and Engineering, Yamaguchi University
IR EF TP EERMRER T 9 —HiR
Professor, Institute of Development, Aging and Cancer, Tohoku University
ERZEERENRE

Honorary Researcher, National Museum of Nature and Science
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TREF— LERAFATREGEYAANNEBRE (A TR S-F  ROSE TERYEEESWRLYS—/ (F—AEBREE
MATSUDA, Yoichi Director, Avian Bioscience Research Center, Graduate School of Bioagricultural Sciences, YAGUCHI, Takashi Head, Management Unit, Medical Mycology Research Center, Chiba University
Nagoya University -+ = N . =
PN _ . . e =N IB(LSHTRRR A A — A —ERERIRE R
=aE5¥ RRULTEMAFEFE — EEPHE TR YOSHIKI, Atsushi General Manager, Experimental Animal Division, RIKEN BioResource Center
MITANI, Shohei Head Professor, Department of Physiology, School of Medicine, Tokyo Women's Medica
University
xR R BHBRFRFRERATTRZUR
MORI, Ikue Professor, Graduate School of Science, Nagoya University
YORNEES FINZEE  Mouse Bioresource Committee (Non-NIG members)
MEE— BCPHFRE - BARERAWR LY 5—H3IREE MITRA EEBYIFRRFITTICLAS E=9 UV Iy 9—RRIE
AIZAWA, Shinichi Senior Advisor, RIKEN Center for Developmental Biology HAYASHIMOTO, Nobuhito Deputy Director, ICLAS Monitoring Center Central Institute for Experimental Animals
/NI — BACSRIASAT MA Y2y 5—R A —ER EXEEMATNLER ERERRESESTT  BYREERE—5—
OBATA, Yuichi Director, RIKEN BioResource Center MATSUDA, Junichiro Project leader, Laboratory of Experimental Animal Models and Experimental Animals
—_ . . N A s Resource Bank, National Institute of Biomedical Innovation
EASS ARSI R BB 08 o e e e e e
KURAMOTO, Takashi  Associate Professor, Institute of Laboratory Animals, Graduate School of Medicine, Kyoto / _\* $1E_ FRARAEZERRAR
Universiry YAGAMI, Kenichi Professor, Faculty of Medicine, University of Tsukuba
ANEg & FBAFASRER AR AR EEMEE aAN OZ BT A AU Y— A s —RBEBRER
KOMINAMI, Ryo Visiting Researcher, Graduate School of Medical and Dental Sciences, Niigata University YOSHIKI, Atsushi General Manager, Experimental Animal Division, RIKEN BioResource Center
FRED BEARSAER DRI - BV S-St EE K I[IBE e Ay 7=

NAKAGATA, Naomi

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

YONEKAWA, Hiromichi

Senior Researcher, Tokyo Metropolitan Institute of Medical Science

A/ NEES FPEE  Rice Bioresource Committee (Non-NIG members)
EXEST BEEAPEYBERRA AT Y SR THAT BEBAFAFREDERR S
ASHIKARI, Motoyuki Professor, Bioscience and Biotechnology Center, Nagoya University Doi, Kazuyuki Associate Professor, Graduate School of Bioagricultural Sciences, School of Agricultural

iy — e povacrrcon s caypovn: Sciences, Nagoya University
allE= SNBTA P P B N e
ISHIKAWA, Ryuji Professor, Faculty of Agriculture and Life Science, Hirosaki University BNESR EEAYEBRRITEEENERS/ LRE S-S/ L)Y—2A 1N
N . R o = NAGAMURA, Yoshiaki  Director, Genome Resource Unit, A R h Center, National Institute of
STET B A T s 4 T E Ao nit, Agrogenomics Research Center, National Institute o
EBANA, Kaworu Chief Researcher, Genetic Resources Center, National Institute of — R

Agrobiological Sciences N BHBRRZEYREERAEN AR T 5—5%

Q_@%E@Z FRAS T TN S— TS &ATSUO;;A, Makoto Professt'i Biosfien;e :md iiote\chno\cv)f)y Center, Nagoya University
OKUNO, Kazutoshi Researcher, Alliance for Research on North Africa, Tsukuba University ﬁ# 75 TUNRERE PR ST B 2R
%Z‘S ?@ D e e YASUL, Hfleshi issociaii;o:isscfr, Faculty of Agriculture, Kyushu University
OKUMOTO, Yutaka Professor, Graduate School of Agriculture, Kyoto University EHEE i EFRFRAMEHR
JHU% 5% SRS SR EATR )\ oA T RIS \:(SKOI, i:_w AssociaiPro:jsso;iculiof Agriculture, Iwate University
KAWASAKI, Tsutomu  Professor, Faculty of Agriculture, Kinki University A:|7YWJL )= TV B RSB Es

. . N YOSHIMURA, Atsushi  Professor, Graduate School of Agriculture, Kyushu Universi
JtEEe BEBAS ARSI £ 558 rolesson Gradu grculture Fyusha Unversty
KITANO, Hidemi Professor, Bioscience and Biotechnology Center, Nagoya University
REALBND TUNAZEA S RS BEET ERRRTF 9 — R
KUMAMARU, Toshihiro Associate Professor, Institute of Genetic Resources, Faculty of Agriculture, Kyushu

University

KEE/NEES FTAZEE  E. Coli Bioresource Committee (Non-NIG members)
2455, — BEERRIS ARSI kiR @ SEBAS SRS
AIBA, Hiroji Professor, Pharmaceutical Sciences, Suzuka University of Medical Science SATO, Tsutomu Professor, Faculty of Bioscience and Applied Chemistry, Hosei University
RS SR ATEABE BRIRIAE ST
AKIYAMA, Yoshinori Professor, Institute for Virus Research, Kyoto University SEKINE, Yasuhiko Professor, College of Science, Rikkyo University
EprS BESRASBIBBRAERE Hph B ERTEAPE RS
ITAYA, Mitsuhiro Professor, Faculty of Environment and Information Studies, Keio University TANAKA, Kan Professor, Chemical Resources Laboratory, Tokyo Institute of Technology
AR REBEZERFRFEES PV —F I O0— e = RRARFZRZ PR Z RT3
ITO, Koreaki Senior Research Fellow, Research Organization, Kyoto Sangyo University TOBE, Toru Professor, Graduate School of Medicien, Osaka University
PUBEEARD AR R o ED BBAS IO T PRFRRRA L I~
UTSUMI, Ryutaro Professor, Faculty of Agriculture, Kinki University HAYASHI, Tetsuya Director, Frontier Science Research Center, Miyazaki University
IERERY ERFHHFRMAFRAFR KOEE TERFEREFMF T IR
OGASAWARA, Naotake President, Graduate School of Information Science, Nara Institute of Science and Technology YAGUCHI, Takashi Associate professor, Medical Mycology Research Center, Chiba University
AN =riv: BRSBTS 9 &)1z SRRSO
OGURA, Mitsuo Professor, Marine Biological Center, Tokai University YOSHIKAWA, Hirofumi  Professor, Faculty of Applied Bio-Science, Tokyo University of Agriculture
R TUNKRERF BRI 2R SHEE— BRRFRF e A TR

KATAYAMA, Tsutomu

JI=EBER

KAWAGISHI, lkuro

Professor, Graduate School of Pharmaceutical Sciences, Kyushu University

P4 ONE =Sy B 6

Professor, Faculty of Bioscience and Applied Chemistry, Hosei University

YOSHIDA, Kenichi

Professor, Graduate School of Agricultural Science, Kobe University

TV BIEFERTRMIEEEEZEES FIES  Ethics of Human Genome Research Committee (Non-NIG members)

BAA
AOKI, Hisanao
NI
ODA, Tsukasa
REET

KUROSAWA, Keniji

BERZZEHR
Emeritus Professor, Nihon University

HARZRFEHE

Professor, School of Law, Nihon University

BRI EDERE VIR
Director, KANAGAWA Children’s Medical Center

/JAERE

KOBAYASHI, Setsuro

BOETF
NOGUCH)I, Motoko
BT

WATANABE, Taeko

BERI = BIteEARHE
Teacher, Mishima Kita High School
B R IFEEIEEED

Part-time Lecturer, Shizuoka University

EE SRR

Curator, Sano Art Museum

MEEREES FIYNES  Conflict of Interests Committee (Non-NIG members)
BE B IIMBBERIAZE IR 20—
SETO, Atsushi Professor,Otaru University of Commerce
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P E = Director-General KATSURA, Isao
EIRESS INAERE Vice-Director SHIROISHI, Toshihiko
BFfE T ARBAL Vice-Director ARAKI, Hiroyuki
MEEE F) SASALZ Head ARAKI, Hiroyuki

o FMASEYPERFRERFS  Division of Centrosome Biology

Hi JblR Prof. KITAGAWA, Daiju
Brmrge  WEMiGT Postdoc MATSUURA, Rieko
BEZIERS XH & JSPS Research Fellow - OHTA, Midori
HE=leR= b = JSPS Research Fellow  SHIRATSUCHI, Gen
BETINERS DiZmT JSPS Research Fellow  YOSHIBA, Satoko
HHER D4 TEHAE D4 Student SOKENDAI TSUCHIYA, Yuki
WK D3 )74, 7274\ D3 Student SOKENDAI GUPTA, Akshari
BERR I Project Prof. FUKAGAWA, Tatsuo
YRRE(GIZe%  Department of Cell Genetics

AT F) SASAL Head ARAKI, Hiroyuki

O MAEYPEIEIAZERFY  Division of Microbial Genetics

) S ARBAR. Prof. ARAKI, Hiroyuki
e A Assist. Prof, TANAKA, Seil

B # HeE A Assist. Prof. HIZUME, Kohii
BHRE HARE Postdoc TANAKA, Yoshimi
BHRE X2 B Postdoc YAGURA, Masaru

0 HAHRRELAZZERFS  Division of Symbiosis and Cell Evolution

i EnSED Prof. MIYAGISHIMA, Shin-ya
BRE 2EAEF Postdoc SUMIYA, Nobuko
Bz E ERRS Postdoc HIROOKA, Shunsuke
R =] EREF Postdoc ERA, Atsuko
BLAFRE B = Postdoc ONUMA, Ryo
SETIERS mEsy JSPS Research Fellow  FUJIWARA, Takayuki
WK D3 FIFERE D3 Student SOKENDAI UZUKA, Akiniro
MEEs G )| EE— Prof. KAWAKAMI, Koichi

O EEGZEEFS  Division of Neurogenetics

H B EEBA Prof. IWASATO, Takuii

By # IKEFFHAS Assist. Prof. MIZUNO, Hidenobu
%%ﬁ%;gﬁé% EENSYN JSPS Research Fellow KATORI, Shota
BERE HHEF Postdoc IWATA, Ryohei
K D5 ® oAy D5 Student SOKENDAI LUO, Wenshu
W PRES 55hS Fosron felowd0 NAKAZAWA, Shingo

HEER D1 AVSH—3, 54— D1 Student SOKENDAI  KANDASAMY, Ramasamy

O AJHAFEAERRFTERFS  Division of Molecular and Developmental Biology

B & — Prof. KAWAKAMI, Koichi
B % E)IF055 Assist. Prof. ASAKAWA, Kazuhide
By # Bk ¥ Assist. Prof. MUTO, Akira

Bmte W Postdoc TANABE, Hideyuki
BEHARE S, F5T9— Postdoc LAL, Pradeep
HHER D5 ST D5 Student SOKENDAI YOSHINO, Akiko
HERA D5 PASZ, T4—/%y% D5 Student SOKENDAI AILANI, Deepak
HHER D3 35— 377V 7UN)- D3 Student SOKENDAI  MILLER, Steven Andrew

EMNERIfF% Department of Population Genetics

g Ees (F8)  RYRERGTR Head SAITOU, Naruya

o EENEEMFEEFS  Division of Population Genetics
B ® BRERLTE
By ITh, TAEY— A Assist. Prof.

#HEA D5 NVYT, PAHy) PTAIS D5 Student SOKENDAI
HEAAR D5 NYFPFF, Z)3Z 7747 D5 Student SOKENDAI
K D2 V379N, 95— D2 Student SOKENDAI

*?Q/‘;Egi@%% LNETAH, TIVTY  Special joint researcher

Prof. SAITOU, Naruya
JINAM, Timothy A.
BABARINDE, Isaac Adeyemi
HETTIARACHCHI, Niimini Nadeeka
XIAOKAITI, Xiayire

MAHMOUDISABER, Morteza

0 E(LEEZEEFS  Division of Evolutionary Genetics

B R PHY, O Prof. AKASHI, Hiroshi
BT E WARKS Postdoc MATSUMOTO, Tomotaka
WA D4 =335, %/\ D4 Student SOKENDAI MISHRA, Neha

HWHIK D2 AU TUN T4I)l D2 Student SOKENDAI KAWASHIMA, Kent Diel

0 AEREBEEEIFFSERFS  Division of Ecological Genetics

£t 1% 8 Prof. KITANO, Jun
BELHRE GRS Postdoc ISHIKAWA, Asano
%ﬁ?}@éﬂ% HHIEX JSPS Research Fellow  YOSHIDA, Kohta
SRR Sy, Y—27 JSPS Research Felow  RAVINET, Mark
MR D4 (REESE D4 Student SOKENDAI  ITO, Fumihiro

NN

WEBGHZE% Department of Integrated Genetics

MEEZRGH) B Head KAKUTANI, Tetsuiji

o0 NIBEETZZERFY  Division of Human Genetics

B B H/ iwed Prof. INOUE, Ituro

B # =alial e Assist. Prof. NAKAOKA, Hirofumi
BLERE Bipesn Postdoc HAYANO, Takahide
B8 LLIFHZEER Postdoc YAMADA, Shirou
xR P—XYRJ—, YNAT Researcher AHMADLOO, Somayeh
IR D4 =LA D4 Student SOKENDAI TOMIYAMA, Tetsuro

#HIR D4
#HER D3

A9, 7)—=R JtA> D4 Student SOKENDAI
CX[O, /Nwt D3 Student SOKENDAI

OMER, Waleed Hussein
ROMERO, Vanessa

WA D3  REEBE D3 Student SOKENDAI  ITO, Jumpei
IR D3 = Ftb=E D3 Student SOKENDAI HATA, Chihiro

EFARTRTRE YV, JY)ATAY  Research Student, SOKENDAL CASINGAL, Cristine

0 BTEEGHIZTERFY  Division of Agricultural Genetics

B B BEHC Prof. KAKUTANI, Tetsuiji
B % 1EB5H Assist. Prof. TARUTANI, Yoshiaki
B % THER— Assist. Prof. INAGAKI, Soichi
BRE B FERF Postdoc TO, Taiko
BHARE ALK B Postdoc SASAKI, Taku
HHER D5 Ry 2 D5 Student SOKENDAI HOSAKA, Aoi
HHER D1 HEE R D1 Student SOKENDAI  SAITO, Raku
?ﬁg‘%ﬁgyj@éﬁ% FiE th Special joint researcher  ITO, Tasuku
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O BYHBERFFTERFS  Division of Brain Function

O FRIZDH Prof. HIRATA, Tatsumi

By % JIgeEZ Assist. Prof. KAWASAKI, Takahiko
B % ~o—, 7 Assist. Prof. ZHU, Yan
BrrEe  EfSTF Postdoc MOHRI, Akiko
BRE LK Postdoc YAMAUCHI, Kenta

MPBHANSEt /49— Center for Frontier Research

ts—RGR) THEHRET Head SAGA, Yumiko

0 FHEEEERRZSZE Molecular Function Laboratory

TEHS SEEIIA Assoc. Prof. KANEMAKI, Masato
BELRE EHEZ Postdoc NATSUME, Toyoaki
mEE HHEE Researcher KAMADA, Fukumi
MRE =S Researcher MIZUGUCHI, Akemi
WA D4 SRERE D4 Student SOKENDAI KANEHARA, Yoshiki

0V UARFEMITE  Mouse Genomics Resource Laboratory

TR N Assoc. Prof. KOIDE, Tsuyoshi

By # =R—A Assist. Prof. YOSHIMI, Kazuto
BLHRE YRR BT Postdoc HORII, Yasuyuki
WA D3 IAAIEE D3 Student SOKENDAI MATSUMOTO, Yuki
A D1 JKLLTEE D1 Student SOKENDAI NAGAYAMA, Hiromichi

0/ EIEFERIFIFTZE  Model Fish Genomics Resource Laboratory

TS SEFEIR Assoc. Prof. SAKAI, Noriyoshi
Brmre A Postdoc KAWASAKI, Toshihiro
IR D4 AR — D4 Student SOKENDAI TAKEMOTO, Kazumasa

0 EYPEGIIZSZE  Plant Genetics Laboratory

B & )=1=:[0]0)] Prof. KURATA, Nori

B % AREE Assist. Prof. KUBO, Takahiko
BRE BEHHEST Postdoc FUJITA, Masahiro
BEMzREs  YIVhY, ¥¥a2— Postdoc SHENTON, Matthew

0 HARIZERSEIMEFZZZ=  Cell Dynamics and Organization Laboratory

Vizies /NHEFER Assoc. Prof. ODA, Yoshihisa
BLARE  (AAARE Postdoc SASAKI, Takema
=1 BOHEF Researcher NOGUCH)I, Yumiko
i EB)ISHTF  Researcher HASEGAWA, Fumiko

RIEETEFRA -
Ay SR
B R
(A TR

Special joint researcher NAGASHIMA, Yoshinobu
Special joint researcher  SUGIYAMA, Yuki

OFEXAN /A AOI—HFTE  Quantitative Mechanobiology Laboratory

HEHIR BAREX
BrmrgE SN B

Assoc. Prof. SHIMAMOTO, Yuta

Postdoc TAKAGI, Jun

AEYRRIS /45—  Genetic Strains Research Center

V5 —RGR) BHDD Head KURATA, Nori

0 BRIAEYPEGIIZEZE  Microbial Genetics Laboratory

B ® {CARZE Prof. NIKI, Hironori

By # EHAEK Assist. Prof. AOKI, Keita
BERE FIFZH Postdoc NOZAKI, Shingo
BLARE (o | Postdoc OKAMOTO, Sho
BRE KEPR— Postdoc YANO, Koichi

B R TR —
ERARASD THi5eth
AAAHHERS woooe A
BReE | BRI

JSPS Research Fellow NAKAI, Ryosuke
JSPS Research Fellow  SEIKE, Taisuke

0 EBMENSTHIZE  Invertebrate Genetics Laboratory

o B EMNEGAZSZE  Mammalian Genetics Laboratory

o WaRE Prof. SHIROISHI, Toshihiko
By # SHET Assist. Prof. TAKADA, Toyoyuki
By % XEFE Assist. Prof. AMANO, Takanori
BHRE IE IR0+ Postdoc SAGAI, Tomoko
BLTRE FRAER Postdoc KATAOKA, Taro
%@%2’%% B =¥ JSPS Research Fellow  SEKI, Ryohei
BEZIERS X558 JSPS Research Fellow  MOURI, Kousuke

B B A B Prof. UEDA, Ryu

B % Tk B Assist. Prof. KONDO, Shu
BRE - Postdoc HAYASH|, Takashi
Eam it =] || ZASFEmY Postdoc YAMAMOTO, Masatoshi
0 RGBT =

TR |LIFFER# Assoc. Prof. YAMAZAKI, Yukiko

OFEETZHIFRE  Mammalian Development Laboratory

EOE MHERET Prof. SAGA, Yumiko

B % hneE =2 Assist. Prof. KATO, Yuzuru

B # ZEEEF Assist. Prof. AJIMA, Rieko
BLfRE S R Postdoc WU, Quan
Btmrge B & Postdoc ZHOU, Zhi
BERE FEFEZE Postdoc HIRANO, Takamasa
WA D5 BHPEE D5 Student SOKENDAI  SAKURAI, Takayuki
HBEFK D5 ROdHMa D5 Student SOKENDAI  SAKAGUCHI, Akane
K D5 A, J\ 7>/ D5 Student SOKENDAI PUI, Han Pin
R D2 EEEHE D2 Student SOKENDAI  FUKUDA, Kurumi
A D1 SR D1 Student SOKENDAI  SHIMADA, Tatsuki

MRHBHRE - ZEE - 24/ Research Staff & Students

0 AYNEEERIERIFEE  Genome Biology Laboratory

USRS INBEHES Project Prof. KOHARA, Yuii

B # LEER Assist. Prof. ANDACHI, Yoshiki
BHRa L a0/ Postdoc KONNO, Hiroyuki
BLHRE HESERR Postdoc TABARA, Hiroaki
MEE FEARZSHA Researcher HIRAKI, Hideaki
=] Bk A+ Researcher UETA, Yumiko

BB z49— Structural Biology Center

Vs—EGr B B Head SAWA, Hitoshi

O4EAENFIZRE  Biological Macromolecules Laboratory

H R BIS—1% Prof. MAESHIMA, Kazuhiro
By % HF E Assist. Prof. IDE, Satoru

B # HEEBFER Assist. Prof. HIBINO, Kayo

WHER D3 SH=E D3 Student SOKENDAI  IMAI, Ryosuke
RIAD2 IRR D2 Student SOKENDAI TANBO, Mai

A D2 ERARES D2 Student SOKENDAI  SASAKI, Asuka
IR D2 K BIEES D2 Student SOKENDAI NAGASHIMA, Ryosuke

1R EF RS
(BISBIASA A/ %18
HRSAIATE) Fls 18

Special joint researcher,
JSPS Research Fellow NOZAKI, Tadasu
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O #ARIFREFAZSE  Cell Architecture Laboratory

HEHIS A BE Assoc. Prof. KIMURA, Akatsuki

Bh # ANE— Assist. Prof. KIMURA, Kenji
BEHRE JrEE Postdoc KONDO, Tomo
R gthzEsy Postdoc KIKUCHI, Yohei
IR D4 [LA—f& D4 Student SOKENDAI YAMAMOTO, Kazunori
0 ZHARAESERAZSZ  Multicellular Organization Laboratory

] B E Prof. SAWA, Hitoshi

B % RREDE Assist. Prof. IHARA, Shinji

B E + IRE Postdoc JIN, Yinhua

I mm i =] mai =k Postdoc NAKAYAMA, Sohei

0 BEFREIEEIATEE  Gene Network Laboratory

R BARIHTF
B # <P —EB

HapIEERIFIZZ>/ 49—  Center for Information Biology

LUs—R G RARDR

Assoc. Prof. SUZUKI, Emiko

Assist. Prof. TAMORI, Yoichiro

Head OKUBO, Kousaku

0 BEGIBEROMIAZEZE  Laboratory for DNA Data Analysis

JEES SE—FE Assoc. Prof. IKEO, Kazuho

B % EFEEX Assist. Prof. NOZAWA, Masafumi
BHEE SIFDF Postdoc KINJO, Sonoko
BHEE dbAtfE— Postdoc KITAMURA, Norikazu
R =] MR = Postdoc MATSUMOTO, Kaoru
BARE KAHE Postdoc MIZUTANI, Hisashi
[iEsA=! MNEES Researcher MURAOKA, Masafumi
BEZIERS 2 iBTF JSPS Research Felow  YUYAMA, Ikuko
WA D5 AR D5 Student SOKENDAI  ISHIKAWA, Masakazu
HEA D1 BRIRABC D1 Student SOKENDAI  [IZUKA, Tomoyo
?ggﬁgi@’?% ) S, HEP Special joint researcher  SULTANA, Zakea

04 RYNT—2UFF5E  Laboratory of Biological Networks

= BHIESR Prof. ARITA, Masanori
BRE BEER Postdoc MUKAIDA, Shiho
AR D3 HA 5% D3 Student SOKENDAI TANAKA, Wataru

0 ASEGISHIAITE  Genome Informatics Laboratory

B = FRASR— Prof. NAKAMURA, Yasukazu
B # S AmE Assist. Prof. KAMINUMA, Eli
BLEHRE ElF5a Postdoc NAGASAKI, Hideki
s =] poEEE Researcher FUJISAWA, Takatomo

Laboratory for Reseach and
Development of Biological Databases

07 —IN—RERREMRE

T SAFI Prof. TAKAGI, Toshihisa
B E B —%k Postdoc HARA, Kazuo
BiEARe EEESA Postdoc OKUDA, Yoshihiro

0B FRIBBITIIZE  Laboratory for Gene-Expression Analysis

B B RAFINTR Prof. OKUBO, Kousaku
By # NGE B Assist. Prof. OGASAWARA, Osamu

O LH#ES INERAEIZSZE Comparative Genomics Laboratory

B B FEELLIRMESR Prof. FUJIYAMA, Asao
BT EH = Project Assoc. Prof.  TOYODA, Atsushi

BmRae EBZEARER Postdoc FUKUTA, Kentaro
A= SRR Researcher AIZU, Tomoyuki
A= SIESEHE Researcher EJIMA, Fumiwo
TiEA=] SERIZERS Researcher KIYOOKA, Miho
e =H 15 Researcher YOSHIDA, Satoru
HRE A+ Researcher ISHIZAKI, Hinako
HRE PR 75 Researcher CHEN, Wei

=] IRANID A Researcher TSUKAMOTO, Yumi
=] S EF Researcher MOTOYAMA, Ayuko

EESEIS  Experimental Farm

BiISE (58) B ONB— Head NONOMURA, Ken-ichi
R BFarNE— Assoc. Prof. NONOMURA, Ken-ichi
By # SEHESA) Assist. Prof. TSUDA, Katsutoshi
Btmre B Postdoc LIU, Hua

BfRe NFETARS Postdoc ONO, Seijiro

REMFEFY  Adjunct Faculty

0 KL ZEERTTEFT  Division of Nucleic Acid Chemistry
=EHE NIEJN, YRS, Visiting Prof.
ZEHR FwH—, 337 Visiting Prof.

BELMONT, Andrew S.
DEKKER, Job

0 BRBE R EMZTEFT  Division of Cytoplasmic Genetics
=EHE YISk, U« Visiting Prof.
EZEHE OZATAY, ORZ— Visiting Prof.

SHERRATT, David
ROTHSTEIN, Rodney

0 A IBEREEFITERPT  Division of Physiological Genetics
ZEHR IV, J0-UPY Visiting Prof. ENGERT, Florian

ZEHR Y, 7RA  Visiting Prof. ZENG, Hongkui

D IEEHBEEEMITEFY  Division of Theoretical Genetics

BEHE I/234I, O-LJh Visiting Prof. EXCOFFIER, Laurent
BEEHF BE BR Visiting Prof. LONG, Manyuan

OB EEEMITEFY  Division of Applied Genetics

BEHXR QIR Visiting Prof. SASAKI, Hiroyuki
EEHERIT IR, =TIl Visiting Assoc. Prof.  ZILBERMAN, Daniel

EHR « PAYS—T 5 —

Radioisotope Center

tUH—RGR) 1ARZLH Head NIKI, Hironori

EMELEREVS—

Genetic Resource Center

Head

tv5—RK G BEOD KURATA, Nori

o /\AAUY—2ZZEER  Division of Bioresources Management

B BEG®  HaeRE Prof. SHIROISHI, Toshihiko
B EE@ IS Prof. KAWAKAMI, Koichi
H ®WEFH EH B Prof. UEDA, Ryu

H EGR) {CARZH Prof. NIKI, Hironori

B EG  BHDOD Prof. KURATA, Nori
RS () NEEEA Project Prof. KOHARA, Yuii
EHEGE  OBEHAIR Assoc. Prof. SAKAI, Noriyoshi
JEHUS (38) AE—FE Assoc. Prof. IKEO, Kazuho
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Research Staff & Students I MRUBBEHE - ARE - 4

EEE R BHANE— Assoc. Prof, NONOMURA, Ken-ichi
B () SHET Assist. Prof. TAKADA, Toyoyuki

B #GR) TS Assist. Prof. ASAKAWA, Kazuhide
B HG HE E Assist. Prof. MUTO, Akira

B & OBk B Assist. Prof. KONDO, Shu

By #&F@ SABK Assist. Prof. AOKI, Keita

B () 2IREE Assist. Prof. KUBO, Takahiko
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History

1949% 6B1H  XE&FTEMFRPMELCERE 1949 Jun.1  Established under the jurisdiction of the
B RO 3HESTEE Ministry of Education, Science, Sports and
B S Culture. Started with an administrative
8R10H MR R ADRPTRSIE department and three research departments.
o1 L R s — v g2 =
1953% 181R Eﬂmiﬂi&ﬂ,ﬁg{xnﬁ, HFETER, Aug. 10 Prof. Kan Oguma was elected the 1st Director.
FIBEEERCCHE

1953 Jan. 1 Three research departments were reorganized
as the Departments of Morphological
Genetics, Cytological Genetics and
Physiological Genetics.

8B1H &E{FECHRE
19544 7B1H  ICHECHHRE
1955%  9RI15SH ZREGHHE . : .
s o S g Aug. 1 Department of Biochemical Genetics was
10818 KRR 3 F2(0MRME added.
1954 Jul. 1 Department of Applied Genetics was added.
1955 Sep. 15 Department of Induced Mutation was added.

Oct. 1 Prof. Hitoshi Kihara was elected the 2nd
Director.

1960 Apr. 30  Department of Human Genetics was added.
1962  Apr. 1 Department of Microbial Genetics was added.

1964 Apr. 1 Department of Population Genetics was
added.

O(al-sjt’\g/?réggg 1969  Apr. 1 Prof. Daigoro Moriwaki was elected the 3rd
Director. Department of Molecular Biology
was added.

1974 Apr. 1 Plant Genetic Stock Laboratory was

established.
1960% 4830  NBEEEHERE 1975 Mar. 1 Dr. Yataro Tajima was elected the 4th Director.
1962% 4B1H HMEVNSGCERE Oct. 1 Animal Section was added in the Genetic

1964% 4B1H EEEGHHE Siigelk Gtz

1969 4RB1H HBAREE FINFERHE
NTFEGERE
19744 481H TEREARERE KIHARA, Hitoshi ) ) . .
N (2nd Director) 1984 Apr. 12 Reorganized as an inter-university research
19754 3B1H HERAR SB4NPTRAE institute for joint use by universities. The DNA
10818 ECEREMRGHRTERINRT

1976  Oct. 1 Microbial Section was added in the Genetic
Stock Center.

1983 Oct. 1 Dr. Ei Matsunaga was elected the 5th Director.

Research Center (DNA Structure and
HE=0E Recombinant DNA Laboratorieg) and the
- o Experimental Farm were established. The
1976% 10B1H  ECEREMREMImSMEDR Genetic Stock Research Center was
GMRERE expanded into five laboratories: the Genetic

19834 10818 Wk T SESKFTERT Resources Laboratory was added and the

" _ — Animal Section was divided into the
19844 4H128 AZPHEFFEHEICE  BERER Mammalian and Invertebrate Laboratories.
ZFo4 N L ]
%wﬁgfgggéi . %ﬁ?;fﬂ%i 1985 Apr. 1 The DNA Synthesis and DNA Data Analysis
& s \EL H? 1’; Laboratories were added in the DNA
EMRTE EBGERODSHRE), B MORIWAKI, Daigoro

BB L 5— (8 - 2 (3 Dircton Fesearch Genter
=] MHTR
D2RFE) ERESDE 1987 Jan. 12 The DNA Data Bank of Japan began its

operations.
1985% 481H EREHRAREYI—ICER - En

SO 1988 Apr. 8 The Radio-isotope Center was established.
BRSO 2 R ez RE P N

The Gene Library Laboratory was added in

19874 18128 HZ DNA T—4/\> 351 the DNA Research Center.

19884 488H WEHE « PAVYS—Ttz V5 —BE, The Graduate University for Advanced Studies
BRIERIAT > I—(CS514T5U— was established. The Department of Genetics,
A =aDE School of Life Science of the University began
N R N N accepting students.

10B1H  HRERRERERAZEGmRIEMTTR 1989 0ot 1 Dr. Jun-ichi Tomi eoted the 6ih

e — =, ct. r. Jun-ichi Tomizawa was electe e
A TAJIMA, vataro Director.
= __ & N B th Director)

19894 108 1H = FONPTRALE 1993 Apr. 1 The Mammalian Development Laboratory was

1993% 4B1H EcERENMREMEEYSI—ICHK added in the Genetic Stock Research Center.

TUTR A S

ETFMREERE 1994 Jun. 24  The Gene Function Research Laboratory was

1994%  6B24B  ERIEERMRLTYSI—(CEEGEFIKEE added in the DNA Research Center.
MREZE 1995  Apr. 1 The Center for Information Biology was

1995 4B1H 4sE®Hrtyy—RE cxmbilsheg.

19964 58118 B EEERT T I—E 1996 May 11 The DNA Research Center was reorganized

as the Structural Biology Center consisting of
5 laboratories (Biological Macromolecules,
Molecular Biomechanism, Multicellular
Organization, Biomolecular Structure and
Gene Network).

BRI 59— D)
(EGBHFREZRE, BHFM

8 - IBEHIA - 185 T - BET :
BIES D 4 TR =IRE) BRI S
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19984
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20024

20034
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20054
20064
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20144

20154

481H

108 1H
489H

4B81H

481H

48 1H

481H

12B1H
481H
4B81H

1081H
4B81H

1281H
481H

4B1H

RET TS —RE
(BLERENRENZ L I—D
6]
(NORREGATR D BEIABER
MRE - RETFMRE, 1RG%
MANFEIDECINFRE, KBER
HMFEDBRZEYNEGINTE, &
BHEEIRET N B ESHSNE
EIFRZED 5 HRERES)
EVECERERRG ZY I —RE
(REBERAFERE, £METE
RIBERNFTERE)

EEEE 7 AATRIE

(B S i AR e ]
TRE, WEEBELIATRRICEEEEHT
REPPIERE

L5158 - DDBJHI z 9 —RE
(ERiIBHRAR Y Y—DesiE) (9
FAOPRARBIRE, T —IN—E
FRHEMAERE, B TR
ARERE)
RIEMAR Y~ DB TF T
KRN DB IAFRATRE,
NSRRI E 2 R E
DTECHFARICH FEEBARE,
RREYIRTR L I— (T D RS
MRE, EMECERBERBREEY
Y—ICBT NBRTHRRE, L3R
MPEMRREZRE

KREH BRI FEHEEDENBR - VAT
LRREBER DS GRATATRE
NEREE S8R

NN EEZ B
FInBaEtY—RE
(HHPRRELIATIE, SR REARE,
IR RS ERE)

Seim SO MEL VS —ERE
ARz 5—DeiiE. EEFIAEE
VI — (EMETREREZYY—.
DDBJ V4 —). ZEEVH— (1B
HELRI—wh) #RE

= B FINFTRME

Y —F « PREZANL—49—F%
RE

E2)8Y IS ES TR e

TOMIZAWA, Jun-ichi
(6th Director)

HO Yoshiki

(7th Director)

KOHARA, Yuji
(8th Director)

KATSURA, Isao
(9th Director)

1997

1998

2001

2002

2003

2004

2005
2006

2011
2012

2014
2015

Apr. 1

Oct. 1
Apr. 9

Apr. 1

Apr. 1

Apr. 1

Apr. 1

Dec. 1
Apr. 1
Apr. 1

Oct.1
Apr.1

Dec. 1
Apr. 1
Apr. 1

The Genetic Stock Research Center was
reorganized as the Genetic Strains Research
Center consisting of 5 laboratories (Mammalian
Genetics, Mammalian Development, Plant
Genetics, Microbial Genetics and Invertebrate
Genetics), and as the Center for Genetic
Resource Information consisting of 2
laboratories (Genetic Informatics and Genetic
Resources).

Dr. Yoshiki Hotta was elected the 7th Director.

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

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

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

The 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 Intellectual Propery Unit, were
added to the Center for Genetic Resource
Information.

Reorganized as Research Organization of
Information 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 Morphogenesis and Cell Architecture
was added in the new center.

Advanced Genomics Center was established.

The Research Center was reorganized, The
Intellectual Infrastructure Centers (The center
for Genetic Resource Center and DDBJ
Center) and the Support Centers (The IT Unit)
were established.

Dr. Isao Katsura was elected the 9th Director.
Office for Research Development was added.

Unit for Experimental Animal Care was
established.

A £/ History
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Publications in 2014

Journal Title
Genome Research

Journal Title Number
Cell
Science

Nature Cell Biology

J. Clinical Investigation

Genes & Development
Trends in Cell Biology
Cell Research
PLOS Biology

Immunity

Neuron

Molecular Biology and Evolution
Experimental Medicine

Akiba, T., Hibara, K., Kimura, F,, Tsuda, K., Shibata, K., Ishibashi, M., Moriya, C., Nakagawa, K., Kurata, N., Itoh, J.,
and lto, Y. (2014). Organ fusion and defective shoot development in oni3 mutants of rice. Plant Cell Physiol. 55, 42-
il

Arakawa, H., Suzuki, A., Zhao, S., Tsytsarev, V., Lo, FS., Hayashi, Y., Itohara, S., Iwasato, T., and Erzurumlu, R.S. (2014).
Thalamic NMDA receptor function is necessary for patterning of the thalamocortical somatosensory map and for
sensorimotor behaviors. J. Neurosci. 34, 12001-12014.

Arakawa, T., Tanave, A., Ikeuchi, S., Takahashi, A., Kakihara, S., Kimura, S., Sugimoto, H., Asada, N., Shiroishi, T.,
Tomihara, K., Tsuchiya, T., and Koide, T. (2014). A male-specific QTL for social interaction behavior in mice mapped
with automated pattern detection by a hidden Markov model incorporated into newly developed freeware. J.
Neurosci. Methods 234, 127-134.

Arimura, Y., Shirayama, K., Horikoshi, N., Fujita, R., Taguchi, H., Kagawa, W., Fukagawa, T., Aimouzni, G., and
Kurumizaka, H. (2014). Crystal structure and stable property of the cancer-associated heterotypic nucleosome
containing CENP-A and H3.3. Sci. Rep. 4, 7115.

Asamizu, E., Ichihara, H., Nakaya, A., Nakamura, Y., Hirakawa, H., Ishii, T., Tamura, T., Fukami-Kobayashi, K.,
Nakajima, Y., and Tabata, S. (2014). Plant Genome DataBase Japan (PGDB]): a portal website for the integration of
plant genome-related databases. Plant Cell Physiol. 55, e8.

Bachtrog, D., Mank, J.E., Peichel, C.L., Kirkpatrick, M., Otto, S.P., Ashman, T.L., Hahn, M.W., Kitano, J., Mayrose, I.,
Ming, R., Perrin, N., Ross, L., Valenzuela, N., and Vamosi, J.C. (2014). Sex determination: why so many ways of
doing it? PLoS Biol. 72, e1001899.

Berman, H.M., Burley, S.K., Kleywegt, G.J., Nakamura, H., Markley, J.L. (2014). Response to on prompt update of
literature references in the Protein Data Bank. Acta Crystallogr. D Biol. Crystallogr. 70, 2780.

Borgius, L., Nishimaru, H., Caldeira, V., Kunugise, Y., Low, P, Reig, R., ltohara, S., Iwasato, T., and Kiehn, O. (2014).
Spinal glutamatergic neurons defined by EphA4 signaling are essential components of normal locomotor circuits. J.
Neurosci. 34, 3841-3853.

Cha, J., Bartos, A., Park, C., Sun, X., Li, Y., Cha, S.W., Ajima, R., Ho, H.Y., Yamaguchi, T.P., and Dey, S.K. (2014).
Appropriate crypt formation in the uterus for embryo homing and implantation requires Wnt5a-ROR signaling. Cell
Rep. 8, 382-392.

Chisada, S., Kurokawa, T., Murashita, K., Ronnestad, I., Taniguchi, Y., Toyoda, A., Sakaki, Y., Takeda, S., and
Yoshiura, Y. (2014). Leptin receptor-deficient (knockout) medaka, Oryzias latipes, show chronical up-regulated levels
of orexigenic neuropeptides, elevated food intake and stage specific effects on growth and fat allocation. Gen.
Comp. Endocrinol. 795, 9-20.

Dasgupta, B., Nakamura, H., and Kinjo, A.R. (2014). Rigid-body motions of interacting proteins dominate
multispecific binding of ubiquitin in a shape-dependent manner. Proteins 82, 77-89.

Dasgupta, B., Kasahara, K., Kamiya, N., Nakamura, H., and Kinjo, A.R. (2014). Specific non-local interactions are
not necessary for recovering native protein dynamics. PLoS One 9, €91347.

Deivasigamani, S., Verma, H.K., Ueda, R., Ratnaparkhi, A., and Ratnaparkhi, G.S. (2014). A genetic screen identifies
Tor as an interactor of VAPB in a Drosophila model of amyotrophic lateral sclerosis. Biol. Open 3, 1127-1138.

Dou, X., Kuriki, S., Maeno, A., Takada, T., and Shiroishi, T. (2014). Influence analysis in quantitative trait loci
detection. Biom. J. 56, 697-719.

Fan, Z., Zhao, G, Li, P, Osada, N., Xing, J., Yi, Y., Du, L., Silva, P., Wang, H., Sakate, R., Zhang, X., Xu, H., Yue, B.,
and Li, J. (2014). Whole-genome sequencing of tibetan macaque (Macaca Thibetana) provides new insight into the
macaque evolutionary history. Mol. Biol. Evol. 37, 1475-1489.

Fawcett, J.A,, lida, T., Takuno, S., Sugino, R.P., Kado, T., Kugou, K., Mura, S., Kobayashi, T., Ohta, K., Nakayama, J.,
and Innan, H. (2014). Population genomics of the fission yeast Schizosaccharomyces pombe. PLoS One 9,
e104241.

Federhen, S., Clark, K., Barrett, T., Parkinson, H., Ostell, J., Kodama, Y., Mashima, J., Nakamura, Y., Cochrane, G.,
and Karsch-Mizrachi, . (2014). Toward richer metadata for microbial sequences: replacing strain-level NCBI
taxonomy taxids with BioProject, BioSample and Assembly records. Stand. Genomic Sci. 9, 1275-1277.

Forth, S., Hsia, K.C., Shimamoto, Y., and Kapoor, T.M. (2014). Asymmetric friction of nonmotor MAPs can lead to
their directional motion in active microtubule networks. Cell 157, 420-432.
Fox, D. 8rd, Yan, Z., Ling, C., Zhao, Y., Lee, D.Y., Fukagawa, T., Yang, W., and Wang, W. (2014). The histone-fold

complex MHF is remodeled by FANCM to recognize branched DNA and protect genome stability. Cell Res. 24, 560-
575.

Fujii, J., Kodama, M., Oike, A., Matsuo, Y., Min, M.S., Hasebe, T., Ishizuya-Oka, A., Kawakami, K., and Nakamura, M.
(2014). Involvement of androgen receptor in sex determination in an amphibian species. PLoS One 9, €93655.
Fujimoto, S., Kawajiri, M., Kitano, J., and Yamahira, K. (2014). Female mate preference for longer fins in medaka.
Zoolog. Sci. 31, 703-708.

Fukagawa, T., and Earnshaw, W.C. (2014). The centromere: chromatin foundation for the kinetochore machinery.
Dev. Cell 30, 496-508.

Fukagawa, T., and Earnshaw, W.C. (2014). Neocentromeres. Curr. Biol. 24, R946-7.

Fukuda, 1., Kamiya, N., and Nakamura, H. (2014). The zero-multipole summation method for estimating electrostatic
interactions in molecular dynamics: analysis of the accuracy and application to liquid systems. J. Chem. Phys. 740,
194307.

Funabiki, M., Kato, H., Miyachi, Y., Toki, H., Motegi, H., Inoue, M., Minowa, O., Yoshida, A., Deguchi, K., Sato, H.,
Ito, S., Shiroishi, T., Takeyasu, K., Noda, T., and Fujita, T. (2014). Autoimmune disorders associated with gain of
function of the intracellular sensor MDAS. Immunity 40, 199-212.

Ganley, A.R., and Kobayashi, T. (2014). Ribosomal DNA and cellular senescence: new evidence supporting the
connection between rDNA and aging. FEMS Yeast Res. 74, 49-59.

Gotoh, H., Miyakawa, H., Ishikawa, A., Ishikawa, Y., Sugime, Y., Emlen, D.J., Lavine, L.C., and Miura, T. (2014).
Developmental link between sex and nutrition; doublesex regulates sex-specific mandible growth via juvenile
hormone signaling in stag beetles. PLoS Genet. 10, €1004098.

Hasegawa, K., and Saga, Y. (2014). FGF8-FGFR1 signaling acts as a niche factor for maintaining undifferentiated
spermatogonia in the mouse. Biol. Reprod. 97, 145.

Hasegawa, Y., Arita, M. (2014). Optimal implementations for reliable circadian clocks. Phys. Rev. Lett. 173, 108101.

Hasegawa, Y., and Arita, M. (2014). Circadian clocks optimally adapt to sunlight for reliable synchronization. J. R.
Soc. Interface 77, 20131018.
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grade serous ovarian cancer. PLoS One 9, e114491.
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Tn Insertion Sequencing and Horizontal Gene Transfer
“Brain in the Floating World” Membrane Molecular Dynamics Supporting
Brain Functions Revealed by Single Molecule Imaging in Live Cells

Vegf Signal Specifically Through ERK Controls Tip Cell Sprouting and Gene
Expression

The Impact of Chromatin Remodeling on Binding Site Choice and Outcome
of DNA Double-Strand Break Repair at the Nuclear Periphery

Inference of Fine Scale Population Structure and Admixture History by
Chromosome Painting

Evolutionary Dynamics of Protein Domains

Developmental Biology Meets Single-Molecule Detection Technologies &
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The Molecular Control of Embryogenesis: Insights from Zebrafish

How to Sense and Compensate for Motion: Neural Circuits for Processing
Whole-Field Motion in Zebrafish

New Aspects of Amphibian Gastrulation

Molecular and Cellular Control of the Proliferating Epithelial Architecture by
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Brain Vascular Development: Pruning and Growth

Roles of the Human 9-1-1/TopBP1 Interaction for Cellular DNA Damage
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Context in Biology: From a Standpoint of Chromatin Regulators

Novel Signaling Pathways in Liver Development and Regeneration
Functional Evolution of Thermosensitive TRP Channels and Their
Contributions to Sensory Diversity in Vertebrates

Molecular Mechanisms for Mechanical Robustness of Cytokinesis

Hajime-no IPPO: Fat vs. Body Size

Sex Chromosome Introgression in Mice and Hares: Possible Dual
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The Bacterial Chromosome: A Physical Biologist’s Apology
“Shuriken” Prevents Infertility —Genomic Integrity in Germ Cells—
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Deciphering of Transcriptome Dynamics of Rice Leaf Under Fluctuating
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The Drosophila Antimicrobial Response at the Time of the Cas9/CRISPR
Gene Targeting Revolution

Defective Inhibitory Neurotransmission in Startle Disease: Some Surprising
Findings

Cellular and Molecular Mechanisms in the Pathogenesis of Familial PD
Synthetic Genomics: From Genetic Parts to Genomes

Examining Cell Behaviors Induced by Damage to the Zebrafish Nervous
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The Diversity of Small RNAs in Anthers

The Mechanism and Evolution of Genomic Imprinting in Rice

Evolutionary Cell Biology of Chromosome Segregation

Functional Genomics in Zebrafish to Study Hearing Regeneration

Small Molecule Modifiers of the Cardiovascular and Nervous Systems
HaloTag Protein Array Mapping of Transcription Factor Interactome Networks

Absolute and Digital Quantification of Gene Expression Genome-Wide by
Using Molecular Barcoding and Its Application
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Transgenerational Epigenetic Inheritance: Lessons From Arabiodopsis

Microbial Genome Comparison Based on the Comprehensive Ortholog
Database MBGD

Role of Non-Coding RNA Expressing in Mammalian Genomics Imprinting

Analysing the First Steps into Mitosis

Quantitative Understanding of Gene Expression Fluctuation

Using Budding Yeast to Uncover Synthetic Genetic Interactions and Discover
Novel Anticancer Therapeutic Targets

Mechanisms of Replication Fork Monitoring and Protection

Quality Control Method for RNA-seq Using Single Nucleotide Polymorphism
Allele Frequency, and Further Analyses

Gene Expression Commons: Platform for Objective Gene Expression Profiling
Based on Global-Scale Meta-Analysis

Wounds: To Heal or Not to Heal, That is the Question

Global Regulation of Translation at the Oocyte-to-Embryo Transition by the
PNG Kinase Complex

Exploring the Roles of Protocadherin 15 (Pcdh15) and Transmembrane
Channel-Like Proteins (Tmcs) in Mechanotransduction of Zebrafish Hair Cells

Mathematical Modeling and Analysis of Branched Structures in Compound
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RAF & Cell-Fate Determination ~Towards Prediction & Control of Cellular
Response~

Long Distance Tangential Neuronal Migration: From Pathfinding to
Termination

Histone Variants Define Chromatin Features

Modeling Effects of Nucleosome Positioning in Short and Long Chromatin
Fibers

Efficient Generation of Knockout and Knock-in Rats by the CRISPR/Cas9
System

The Roles of y-Secretase and Its Substrates on the Pathogenesis of
Neurodegenerative Dementia

The Function of TALE Homeodomain Transcription Factors in Shoot Meristem
Maintenance

Establishment of the Polarity Along Adaxial-Abaxial Axis in Floral Organ
Development

Hybridization Barriers in Oryza Endosperm

Systemic Regulatory Mechanism of Root Nodulation in Leguminous Plants
Ecological Genetics of Phenotypic Diversification and Speciation
Coordinating Mechanisms of Eukaryotic Cell and Endosymbiotic Organelle
Proliferation

Mechanisms of Centriole Biogenesis: Towards Establishing a Theory of
Centriole Duplication

Two-Photon Imaging of Pollen Tube Guidance in the Arabidopsis Pistil

Establishment of Grafting Methods Allowing to Maintain Testes and Embryos
in Zebrafish

Allele Specific Chromatin Interaction of 9p21 Endometriosis Risk Locus
Regulates Expression Level of ANRIL

The Genetic Basis of Feather Diversity in Birds
Macrophages: Versatile Players in Stem Cell and Developmental Biology

Molecular Aspects of Developmental Plasticity: on Novel Genes, Chromatin
Remodeling and Developmental Switch Mechanisms

Reproductive and Developmental Transcriptomics of the Tammar Wallaby
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B Message from the President

With the rapid development of information and communications
technology, the modern society in which we live is experiencing
unprecedented change. Progress in information technology in the
late 20th century heightened the value of information to a level
equal to that of materials and energy, establishing an information
society. Currently, it has progressed to the level where enormous
volumes of information can almost automatically and
instantaneously be obtained in almost every sphere of society, not
just in the areas of scientific and technological research. As a
result, it seems that the cliche” about quantity evolving into quality
has become a real possibility as the advent of the ubiquitous
society is increasingly a reality and both the social systems and
the course of science and technology have changed significantly.
In the world of science and technology, computation has now
been established as the third scientific methodology, next to
theory and experiment, and the need for the establishment of
data-centered science, the so-called “fourth science,” is already
upon us.

With the incorporation in 2004 of the Inter-University Research
Institutes, the Research Organization of Information and Systems
(ROIS) was established to bring together the National Institute of
Informatics, the Institute of Statistical Mathematics, the National
Institute of Genetics and the National Institute of Polar Research
for the purpose of capturing and analyzing, from the perspective
of information and systems, various of the complex phenomena
encountered in modern society. The institutes, backed by their
research communities, harness their own special features and
promote cutting-edge research from their unique standpoints,
attempting to construct new research paradigms and open up
new research areas in fulfillment of the Organization’s mission.
ROIS will further strive to strengthen its joint use and joint research
functions as an inter-university research institute paying attention
to the characteristics of each area of study. For graduate school
education, the third mission of an inter-university research
institute, ROIS functions as the core organization behind the
Graduate University for Advanced Studies, training human
resources to lead academic research in a new age.

We hope that you will continue to support and encourage the
Research Organization of Information and Systems as it pursues
a new era of academic research.

The Data-Centric Science Research Commons, led by the ROIS, is a unique, first-of-its-kind project, which
combines the triad of data platforms, modeling and analytical platforms, and human resource development to form a
cutting-edge research platform that is leading the information age, as well as forming a core hub for open

international data sharing and collaborative research.

B3R « YATLHAFBBIMEE ST —SRORE [VT—F TV [d T—9ER €7V - BER. A
MERD=I—KICLD, BREBRNZERGTDRENARERE, 7TV EEREEFA - HERFTOHRKEY

MRZm s, HROICHIT—IBRETT,

E Rt TR
National Institute of Polar Research

T190-8518 ERZEBIL)I[3#%E] 10-3
TEL (042) 512-0608  http:/www.nipr.acjp/

ESLEFRFATERT
National Institute of Informatics

T101-8430 HFEEFRHAX—V152-1-2
TEL (03) 4212-2000  http:/www.nii.acjp/

et R IR TR
The Institute of Statistical Mathematics

T 190-8562 SRALEBIL) | [M#xE] 10-3
TEL (050) 5533-8500  http:/www.ism.ac.jp/

EShVBE(FR=iE
National Institute of Genetics

T411-8540 B#REE=8m&aHE1111
TEL (055)981-6707  http://www.nig.acjp/
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AEBBMNICEIESNS L SICHOTVE T, COMBR. AEFHR4t
ZOEERDMREOHDEED, HAAFIDRE « BT DIED KBRS
ZLC EDBICEILTDEVSBVESNIEEENRAILIZEL D
DF Y, ELIT. B - BffTOHFRICHUWTIE, /ERDER - ERRICHZ.
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57 —SHRDRZ DI EICEOTVED,
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Feph. ERIEHFTPT OMESE L CRAISNIZD DT Y, HBOMTTRTIL.
ENENOMRE IS -T2 BRICFeZED L TCREDIDSD
SYImP ATt EHEEL . FTL VORISR AR OMILEHT LW EITEHE
BHORAICIOTHIBOEEORRZEELCVET, Fo. KFHE
MEHBEEL T EN2NOFBEE ORIt eZRL DO DHEEFA « H
BT OHEEZ B L CELDE T, =512 KEHBERMAEHEODE 3
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ELT MLV OZEMHATTOEVNFZERLE T,
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SOKENDAI (The Graduate University for Advanced Studies)

ESLRZEEN BEMFERZEHRRZ

SOKENDAI (The Graduate University for - HWEMFTARZEFTAS AT, #ER)
Advanced Studies) was established in 1988 as - (4. 19884 IChAE CEA)CHTS
Japan’s first independent graduate university - NI-E S [FFE A AN AR
without undergraduate courses. SOKENDAI  * FOAZ T ASEFEARS) T,

is unique in the world in that it provides
comprehensive doctoral programs in academic
fields ranging from the arts and humanities to
science and engineering in cooperation with

AX - BTICOEDZEMABFICDO=E
REaNABLREHEZ. KZHE

BE [HHEZRE TIPS EBMEE LT, En5S

grﬁ(?eAn{YasunObu parent institutes, such as Inter-University  * DENIZFRT - FERBZRAIRIC
Research Institutes, the excellent researchand - EHLTITOZEICED. BLEFIME

FTiE learning environments of which are fully : &EREAVWRBERSI-—ROMEEZ
leveraged to nurture leading researchers with ERITIEVOHREICHEH DAL

T240-0193 5 || =EEREELET CEREREAT) . . . :
Shonan Village, Hayama, Kanagawa 240-0193 Japan outstanding expertise and broad perspectives. AU KETY,
TEL 046(858)1500  http:/www.soken.ac.jp/

» Inter-University Research Institutes participating in the Graduate University for Advanced Studies I BFIAI SN B A HEF S

O RITASRE (s HAEFECZEE)

The Graduate University for Advanced Studies
(Department of Evolutionary Studies of Biosystems)

@ EREFABYIEE (s ~SUEFEI - EESUEFEI)

National Museum of Ethnology
(Department of Regional Studies * Department of Comparative Studies)

© EERA TRz 5— (ERERATER)

International Research Center for Japanese Studies (Department of Japanese Studies) {

O EELRABNE (BEELHRER) o
National Museum of Japanese History (Department of Japanese History) /

O HBELELVI— ATHTHEER)

Center for Open Distance Education (Department of Cyber Society and Culture) / p

O EXFMFENE (HEAXFHHTREFR) -
National Institute of Japanese Literature (Department of Japanese Literature) \
@ 2. D TRIERTPT (BEH FREMTTH - N FRIFEER)

Institute for Molecular Science )

(Department of Structural Molecular Science « Department of Functional Molecular Science) :i
b. EREMFEATRT (EREYZEFR) y
National Institute for Basic Biology (Department of Basic Biology) 1

cAEEFHTTRR (EENFER)

National Institute for Physiological Sciences (Department of Physiological Sciences)

O EXYA (RRFER) q
National Astronomical Observatory (Department of Astronomical Science) m

O ERIENFAT (RRIEHFER) o
National Institute for Fusion Science (Department of Fusion Science) 4 @ @),9

O FEMNFMFH (FENFER) o/ (7) ® o I
Institute of Space and Astronautical Science (Department of Space and Astronautical Science) Lo

@ o IREBEIATTIEES - HoBERATTNERS (IHRSERIZELR)
Accelerator Laboratory » Applied Research Laboratory
(Department of Accelerator Science)

b. IEBENZHMTFT WEBENFEER)
Institute of Materials Structure Science (Department of Materials Structure Science)

. RNFRFEATFT (RFEFEELR)

Institute of Particle and Nuclear Studies (Department of Particle and Nuclear Physics)

@ FEHHIRTTRT (MEHEER)

The Institute of Statistical Mathematics (Department of Statistical Science)

® E AT (RSN FER)

National Institute of Polar Research (Department of Polar Science)
@ ERCBHRFATE (IBHRFER)

National Institute of Informatics (Department of Informatics)
® EIDEEFMAEN (B EFER)

National Institute of Genetics (Department of Genetics)
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