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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).
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Message from the Director-General

DNADZESTABEDRERIL. BLEEMIEZPL
FHOEIOBRNFEROER LS FBICTTRRES
BELIZ, SOICITBEFHERIEMEYDIER. DNA—
ToY— ZLCT/LRELBRELERMOHER « IGRHIC
HOBRREIAS - HERENBNOSZ AL EES X
SIAFTRENEESE XS DDHDET,

EILEREMFFTSECRE CETOERINMFEZD
B - (BEZENSCEZEBRELT 1949 F(TXBFE D
FIRTELTHRLELIZ, ZOREEGESDHNZDBRENE
HERERCELD, DFERDOHRIIE. mMRNADF Y TiEiE
DFER. DNABRERDOEELLE, MeDBNIZHFTE
BRI TEFEU, F/2 1984 FICIFRFHEF HIES
ELTEMAZ A= T— 2RO E R I DREI 2B
DD, 1988 F(CIIHTCRES NI EMFTAZ RS
THEBRZMARECFEBRZIBLL . B DK F B
BZ{13&DICHDE LTz, 2004 F(C[FRFHEF B
BEN 188 « YATLMFREBO—BELTEA LS.
ESRYA e et NRE RV e Y S N ST s G2 s
EBIC BRI & [YRTL] EWSERNS. NFEDREK
RV COEIDIAA TEDE S,

R, BEIF TN 400 N\DOBRLEBED A IZ5HNE
EEOFEIHIIAT. BEERORETENA. BrEHRT —
HIN—2ADEBEFAB. BEREEERELIBELHEE
MIBRAEICHLZMATEDEY, ARICELTIE. KB
BOSA %, YOI, ENCEDBRLBEYETRIC. Bin
PICEITDMBINARFEHIEL . HANICHE EHHS
MCTWEY, FEREETE DNAT—4/\>2 (DDBJ).
ERENZRONE. Kind/ SUOAHESELE(ICLD
TEMOAZTaAZTA—ICEMLTVET, F2HE - AB
B CIEZERITT T DHEMDZ STED LICAERHE
IO EEDIC. BREEFMAEICHL LT ZHEAS
BRICO DR ERIFER AFHIZBRLTHDET,

MRFAADRIZINSKENS. BEARSHZHRESE.
ZORREMFRRDALZENHBEEL, BENIZRIHEDE
SETEBELCENITDIEICHDET, EHRIZICE
HBHOFADNESNTHD, BEMEHFRPORRESE
PEHEL. HDVEHALDDENSDMZRE, Af8
DEBICEMLTVEET, BESFO—BOTERECT
EEHEVRAL EITET,
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The National Institute of Genetics (NIG) was estab-
lished by the Ministry of Education in 1949, for basic
research in genetics, as well as its instruction and pro-
motion. Its history has overlapped with the explosive
development of life science, and we have produced
many outstanding scientific achievements including the
neutral theory of molecular evolution, the discovery of
the mRNA capping mechanism, and the identification
of DNA replication origins, among others.

Since NIG was reorganized as an Inter-University
Research Institute in 1984, we have taken the role of
stimulating the entire academic community as a na-
tional core center for genetics. Additionally, NIG has
functioned as the Department of Genetics, the Gradu-
ate University for Advanced Studies, SOKENDAI offer-
ing a unique postgraduate program since 1988.

Currently we have about 400 members working
in research, maintenance, education and supervision.
There are 31 internationally acclaimed groups in varied
fields ranging from bacteria to humans, from molecules
to populations, and from theory to experiments.

We also serve the scientific community in Japan
and the world by providing research infrastructure, in-
cluding the DNA database (DDBJ), bio-resources of
various experimental organisms, and advanced ge-

nomic services.

Our role is to promote our research fields, to share
our research achievements worldwide, and to intro-
duce them to society. There are many wonders in life
science and NIG is dedicated to tackling such myster-
ies from the genetic point of view through collabora-
tion with international researchers and driven by new
discoveries that will lead to improvements in human
welfare. Your understanding and continued support of
our activities is cordially appreciated.

HANAOKA, Fumio Director-General
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Our Mission
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Research

BEZEORmIMRE SR TR DB ORAICEDHEA
TULEY,

NIG conducts top-level research in life sciences leverag-
ing on approaches and resources in Genetics. NIG
also develops new research fields within the
broader concept of Genetics.

BLEFOHENAE - HAMFOSZERHAD
MFENRHELTVET,

NIG provides various research infrastructures (genetic
resources and information/services) to the scientific com-
munity. It also functions as a hub for international and do-
mestic collaborations.

HEFFA - £EFAF

Intellectual Infrastructure and Collaboration Research

Education and Career Development

RERHBEHTFHREOBRICEDEATNET,

NIG takes part in graduate level education. It also offers
various systems to enhance research ability of young
researchers.

ETZICNTOERDIERIEES EERDR
RICEDBATNET,

NIG actively disseminates the achievements from genetic
research to the society. It also promotes alliance between
industry and academia.

Social Contribution

AELRFBEEEA 1B - Y27 LHRFEHE

ENMAFEAN WBERARZFRAZE

Research Organization of Information and Systems (ROIS)

ERCRHERTEA

National Institute of Polar Research

ERLIEERFRTFEAT

National Institute of Informatics

ST FOR

The Institute of Statistical Mathematics

ESLEREATERT

National Institute of Genetics

T =Y A T AHENRERIE

Joint Support-Center for Data Science Research

BIEEEH
Department of Genetics

The Graduate University for Advanced Studies, SOKENDAI

TR EIL

Department of Polar Science

BHRETI

Department of Informatics

HETZBIN

Department of Statistical Science

EREYFEHIN
Department of Basic Biology

EENFER

Department of Physiological Sciences [

BEERZEFR

School of Multidisciplinary Sciences

STy =l N
School of Life Science
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Outline of Departments and Centers for Research Infrastructures
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B Department of Informatics

Develop technologies and resources that enable users to extract actionable
information from data and knowledge in life sciences.

B Department of Genomics and Evolutionary Biology

Research many aspects of organisms with special reference to genome se-
quence analyses and their evolutionary histories.

B Department of Gene Function and Phenomics

Research on genetic traits at the cellular and organismal levels and on char-
acteristics of biological and genetic resources.

B Department of Chromosome Science

Research on genetic mechanisms, such as inheritance, modifications and
expression of genetic information.

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 genet-
ics and related research fields. The Center thereby brings up scientists who will
play crucial roles in academic fields in the future.

B Bioinformation and DDBJ Center

Bioinformation and DDBJ Center collaborates with NCBI (USA) and ENA/
EBI (Europe) to maintain the International Nucleotide Sequence Database Col-
laboration (INSDC). It also service a public supercomputing system.

B 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.

B Genetic Resource Center

The center develops and preserves forefront bioresources of various organ-
isms, 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.

B |T Unit

The unit maintains the network and web servers of the entire institute and
ensures information security. It also provides training courses for security and
manages email and web accounts.

® Radioisotope Unit

The Radioisotope Unit provides support for biochemical experiments that
take advantage of radioactive tracers, and is in charge of the administration of
radiation in NIG.

B 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.

H NIG INNOVATION

Aiming at sharing our research findings with society and creating innovation,
NIG INNOVATION is actively promoting collaboration with industry and manage-
ment of intellectual property by patenting and licensing in a strategic and efficient
way.

NIG INNOVATION also plays an active role as ABS Support Team to sup-
port researchers at universities to obtain genetic resources from overseas.

m Office for Research Development

The aim of the Office for Research Development is to contribute to the en-
hancement of the research ability of the Institute as well as the entire scientific
community.

m Office for Gender Equality

The office aims to ensure a comfortable work environment where people
can deliver their full potential regardless of sex, age, job category or other per-
sonal matters.
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Cutting-edge Research : A Core Institute for Life Sciences
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BARZE ORISR EL TOIEmTEES)
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» Research Highlights

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

| BEOmRRELD

ZRVARE (F) [ Fads2 E—HDDERAER TEED 12D 2L~
3 (b) TSN

The Japan Sea stickleback (lower) with fewer Fads2 copies couldn’t colonize
freshwater, while the threespine stickleback (upper) with more could.

RORKEHEZ X TRBETFORERR

EEHIRS . BOVED SRKFNEL T DR ELDELTF Fads2ZeFRELELIZ,
Fads2 (3R 7ARERFBE DR AUNFT T UER (DHA) Z2FoDICRELETF T,
DHAZ. JBOEICEZEFENET AN HKIKFBOEICEHIDEFNTLEEA.
Fads2 BnF a2 <FDRld FKELITBNEIEZHRELE LIz,

A key gene for freshwater colonization in fishes

Kitano group has identified Fads2 as a key gene for freshwater colonization
in fishes. Fads2 is important for making an essential fatty acid DHA. Marine-de-
rived diets, but not freshwater diets, contain a lot of DHA. Fishes with more cop-
ies of Fads2 likely have a higher advantage in freshwater colonization.

Ishikawa A, Kabeya N, lkeya K, Kakioka R, Cech JN, Osada N, Leal MC, Inoue J, Kume M, Toyoda A, Tezuka A, Nagano AJ, Yamasaki YY, Suzuki Y, Kokita T,
Takahashi H, Lucek K, Marques D, Takehana VY, Naruse K, Mori S, Monroig O, Ladd N, Schubert CJ, Matthews B, Peichel CL, Seehausen O, Yoshizaki G, Kitano J.
A key metabolic gene for recurrent freshwater colonization and radiation in fishes. Science. 2019 May 31;364(6443):886-889.

AS2TPAIN—BORET & EHFRRMOBEC KD, HEADHFEEE
SR CTRETDEITHT.

Combining glass-fiber force sensor with fluorescence imaging enabled for
analyzing the local mechanical architecture of the spindle.

FBUDEREDRETFE

RN HHICEL SERBARDNEREF. NP ANEECEEISERLIETY,
EREHESE. MBICHAFELIZHEHIBRMRZ o CREBANECEE Ch Db
DHFRMEENETICEWZBNEEEE TR XS EITHINLELIZ, COFERICLKD,
SRR DRI CELDICIBEE T O DR RIREH /oI CIRIBL &L,

The mechanical design principle of the eukaryotic chromosome segregation machinery

The faithful segregation of chromosomes in cell division depends on the
spindle, the micron-sized complex protein machinery. The group of Dr. Shimamo-
to developed a state-of-the-art force microscopy to reveal the mechanical archi-
tecture of the metazoan spindle at unprecedented resolution. Their finding
proposed a novel model explaining spindle’s robust and adaptable nature needed
for error-free cell division.

Takagi J, Sakamoto R, Shiratsuchi G, Maeda YT, Shimamoto Y. Mechanically Distinct Microtubule Arrays Determine the Length and Force Response of the Meiotic

Spindle. Dev Cell. 2019 Apr 22;49(2):267-278.€5.

-0 0

THIZE

TMAOS TMAZE

TS TRITS

FEE B9 DIAIC &SV AIRBIREI I D DR BRGS0/ ¥ — e
Dissection of mouse olfactory bulb projection neurons and their axon trajectories
using neuronal birthdate tag method.

IR MIC L DIRE M E R DR

BUOIRIRCEIBSNIZBVDIBERIE. EDESVILITROFIBNELZIENDEE
ZONTWELTZ, FHEERSE. BERORE Y=V DEVEFNBLCERT
B 2G9S0l GER S DIE) ZFRFEL . RIROFEERFHA DR SHER
RO RESENICHNTdCEERSMCLELT.

Dissection of central olfactory circuits by a newly developed method

The odor representation in the olfactory bulb was supposed to be randomly
mixed in the subsequent targets. Hirata group revisited the axon targeting using
a newly developed method that genetically tags neurons based on their birth-
times. This birthdate tag analysis exposed parallel segregated projections by ear-
ly-born and late-born olfactory bulb neurons.

Hirata T, Shioi G, Abe T, Kiyonari H, Kato S, Kobayashi K, Mori K, Kawasaki T. A Novel Birthdate-Labeling Method Reveals Segregated Parallel Projections of Mitral
and External Tufted Cells in the Main Olfactory System. eNeuro. 2019 Nov 20;6(6). pii: ENEURO.0234-19.2019.
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Intellectual Infrastructure Supporting Life Sciences
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DDBJ (HADNAT—4/\V2) . SFeiwd /=2
AHE, EMEEER (N FUVY—2R) D3 DD
MR EEZEER AR ELCOBELUTUET,
BDORZ PR HEELIZTNSDEBEC
KDEHRZELE L RIS a2 EL
TWET,

NIG operates three research infrastructure projects as an interna-
tional hub of life sciences: DDBJ Project, Advanced Genomics Project,
and BioResource Project. Through promoting research collaborations
among / between universities and research institutions, NIG advances
the frontier of life science and supports the entire scientific research
community.

DDBJ (HAEDNAT—%/\>20) FE

Loy —(d KEERIEY T ZBEHREZ Y Y— (NCBI). BINNA A VT4 TAD
2T (EBI) SE#EL T, EBHEERLS| T —IN—AZBELTW\ET, FcHXMS
FOBEDEHFTERHL. ESFHFED DNARYI RO 7S /BB H AL TWED,
EWNARZICIE. 2—/3—0E1—4 (2/83V) DEEEHRHHTHOCVEY, 85
600 &MU EDEFEN R/ DV ZFBLIcERRRRFRZERLCLED,

DDBJ Project

Bioinformation & DDBJ Center is a part of International Nucleotide Sequence
Database Collaboration (INSDC) with National Center for Biotechnology Informa-
tion in the United States and European Bioinformatics Institute. The center also
collaborates with patent offices in Japan, the United States, Europe, and Korea
on patent-related DNA and amino acid sequences. Our supercomputer platform
is free for Japanese investigators. Each year, more than 600 registered users
conduct life science research on our supercomputer system.

ST SOAHEERE

2011 EEDS. ST/ SOREEL Y S— = RDITEBLTVET, TNETIC
WEMDORBEZENC WSS HEEEMEICH T, RO —T VoV IHil%E
BXELCOY LIERE ERLCETHED, 2MABICHIT 5T IO EDHRKE
LCEEEEDTVET,

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 ge-
nomes in collaboration with many organizations (universities and research
groups). NIG is a key producer of genomic information.

FTRFTRENRRORRE. . RHEZEELIZ AV REXEZRFL. £
EOHRZaRE LTHEEL CWE Y, HAERMFTEAME (AMED) NBRP DAY
RIDOHFRATREEIE LTHEFL . SOIBHREI—ELTRFSOEELT AUy —
AT —IN—ADBRENFERZEEDHTNE T,

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 Bio-
Resource Projects and functions as its information center to promote develop-
ment of biological resource databases in collaboration with universities and other
organizations.

%/ Outline
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Access to the Institute
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Department of Informatics

Finding the link between metabolic variation and evolution
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An example of evolutionary studies of compound synthesis. The left is the species tree of metazoan: vertebrates (red), invertebrate deuterostomes (purple), ecdysozoans (yellow),
and others. The right is the distribution of the related structures and compounds. SMS1 and SMS2 in vertebrates synthesize sphingomyelin, the insulator of myelin sheath.

Arthropods possess another homologous gene SMSe.

MREDOET —XIET/ZOREAGROZIR (K ‘metab-
olism’ NoSERE) ICLAFHRYNT—IDBRITTY, 518
HIC LSBT DR E TDENEIIMEL < FLBRE PRHITERD O,
BEFBME TRV, RLBERFRDIED K STBIETEFTN
FMRshaDhE. EMPFREVIAWVERTHONCLEZVNES
ZTWEF, MetaboBank (http:/metabobank.riken.jp/) ¥
LipidBank (http:/lipidbank jp/) D& ST —HIN—ADEHRZ
TTERAITY— VB IERILTWE D,

Our activity is summarized as the network analysis using
genomics and metabolomics (this word comes from ‘metab-
olism’). Our computational analysis targets many biological
species from lactobacilli and microalgae to metazoans. The
research goal is the understanding of metabolite evolution
and distribution in the biosphere. Major research results in-
clude databases such as MetaboBank (http://metabobank.
riken.jp/) and LipidBank (http://lipidbank.jp/), as well as ana-
lytical software tools for genomics and metabolomics.

Selected Publications

Noureen M, Tada |, Kawashima T, Arita M. Rearrangement analysis of multiple
bacterial genomes. BMC Bioinformatics. 2019 Dec 27;20(Suppl 23):631.

Tada |, Tsugawa H, Meister |, Zhang P, Shu R, Katsumi R, Wheelock CE, Arita M,
Chaleckis R. Creating a Reliable Mass Spectral-Retention Time Library for All lon
Fragmentation-Based Metabolomics. Metabolites. 2019 Oct 26;9(11). pii: E251.

Biological Networks Laboratory 4@ y~TJ—IHfHRE

Sato M, Arita M, Kawashima T. Uncovering Ecdysozoa-specific Sphingomyelin
Synthase by Phylogenetic Analysis of Metazoan Sequences. Zoological Science
2019; 36(4), 316-321.

Kawashima T. Comparative and Evolutionary Genomics. In: Ranganathan S,
Nakai K, Schénbach C. and Gribskov M. (eds.) Encyclopedia of Bioinformatics
and Computational Biology 2019; 2:257-267.

Arita Group BHEE

ARITA, Masanori
Professor
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KAWASHIMA, Takeshi
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https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/arita/
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Department of Informatics

Research on utilization of biological resource and database

BIEEREROMBEET —YX—ICBHT SH%E

NBRPF3FH LI\ AVY—-RTOI I~

Our laboratory is in charge of National BioResource Project information center to provide biological resources for the researcher.

RN TR U/ LSO T NREZ IO ETDER
RS F =22, BLHTZERENEEZNTVET, NS
DEBEEDODNAFVY—ATHDT—HIN—ATY, KT
FETE. BERTEDSNTND/ A FVY—2DPFT—HIR—ADE
BIOITINIEI T DD BIEEEZRDICY—207 —
AN MBI/’ TCRIZO DT ZEITVNED,

FaFINAAVY—2TOITIE  https://www.nbrp.jp/
SATIATVAMET —IN—AtzU%5—  https://dbcls.rois.ac.jp/

In the field of life science, innovative technologies such
as genome sequencing and genome editing give rise to new
findings day after day. In order to advance research and fa-
cilitate new findings, the effective utilization of bio-resources
and databases play a critical role. Our laboratory has been
working in research and development of databases and in-
formation retrieval system for the National BioResource Proj-
ect (NBRP) and integrated database project for life science.
We are continuing to improve the quality of databases and
study to make use of biological resources.

Selected Publications

Katayama T, Wilkinson MD, Aoki-Kinoshita KF, Kawashima S, Yamamoto Y,
Yamaguchi A, Okamoto S, Kawano S, Kim JD, Wang Y, Wu H, Kano Y, Ono H,
Bono H, Kocbek S, Aerts J, Akune Y, Antezana E, Arakawa K, Aranda B, Baran J,
Bolleman J, Bonnal RJ, Buttigieg PL, Campbell MP, Chen YA, Chiba H, Cock PJ,
Cohen KB, Constantin A, Duck G, Dumontier M, Fujisawa T, Fujiwara T, Goto N,
Hoehndorf R, Igarashi Y, ltaya H, Ito M, lwasaki W, Kala$ M, Katoda T, Kim T,
Kokubu A, Komiyama VY, Kotera M, Laibe C, Lapp H, Lutteke T, Marshall MS, Mori
T, Mori H, Morita M, Murakami K, Nakao M, Narimatsu H, Nishide H, Nishimura Y,

Nystrom-Persson J, Ogishima S, Okamura Y, Okuda S, Oshita K, Packer NH,
Prins P, Ranzinger R, Rocca-Serra P, Sansone S, Sawaki H, Shin SH, Splendiani A,
Strozzi F, Tadaka S, Toukach P, Uchiyama I, Umezaki M, Vos R, Whetzel PL,
Yamada |, Yamasaki C, Yamashita R, York WS, Zmasek CM, Kawamoto S, Takagi
T. BioHackathon series in 2011 and 2012: penetration of ontology and linked
data in life science domains. J Biomed Semantics. 2014 Feb 5;5(1):5.

Kawamoto S, Bono H. [Portal services of life science database project in Japan].
Tanpakushitsu Kakusan Koso. 2008 Mar;53(3):281-7.

Genetic Informatics Laboratory RiiERATIE
Kawamoto Group ||| 2352
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Department of Informatics

Unveiling microbial community dynamics
WAEMT ) LELEREE Y 1 FI7 ADfEBH

Exploring microbial diversity in a continental serpentinite-hosted hydrothermal system.

EDEEHIERDEIFBRICBERELCVEIT DN ZDHE
{LDRENIEND T LITFHSNTWES, AARETIZ. /A7
AV ITFRITAD AT EUTMEN DT s« A9 INSERIFTOHE
BT —H9—2X [MicrobeDB.jp] ZH2sE LT, LapfiF Pk
MELEDSBIESNDZTTIBREMEHNICEN IS LT,
MEN DS MEVBEES AT ZIRSSICFEmE RO
EZT/ LNV THRERHTHRZEDTVET, F/o. tE
DBEEDNSDNAZHIEL . GRENDT/ LZEEBTIDET
EDHRICBSAFTHITOCVET,

In our laboratory, we are interested in understanding
about microbial genome evolution and microbial community
dynamics, and we are currently reaching out in the following
two major research directions; |. Facilitate the development
of an integrated database “MicrobeDB.jp”, II. Microbial com-
munity dynamics. Our research interests blend a background
in microbial genomics and metagenomics with biocinformatics
and integrated database developments that are just now al-
lowing the prospect of illuminating microbial community dy-
namics. We are trying to gain a better understanding of how
microbial diversity maintain as well as how it emerged. We
are also trying to propose a new evolutionary scenario by re-
covering DNA information from paleontological remains.

Selected Publications

Yonezawa T, Segawa T, Mori H, Campos PF, Hongoh VY, Endo H, Akiyoshi A,
Kohno N, Nishida S, Wu J, Jin H, Adachi J, Kishino H, Kurokawa K, Nogi Y,
Tanabe H, Mukoyama H, Yoshida K, Rasoamiaramanana A, Yamagishi S, Hayashi
Y, Yoshida A, Koike H, Akishinonomiya F, Willerslev E, Hasegawa M.
Phylogenomics and Morphology of Extinct Paleognaths Reveal the Origin and
Evolution of the Ratites. Curr Biol. 2017 Jan 9;27(1):68-77.

Mori H, Maruyama T, Yano M, Yamada T, Kurokawa K. VITCOMIC2: visualization
tool for the phylogenetic composition of microbial communities based on 16S

Genome Evolution Laboratory 4>/ I\E{LRRZEE

rRNA gene amplicons and metagenomic shotgun sequencing. BMC Syst Biol.
2018 Mar 19;12(Suppl 2):30.

Higashi K, Suzuki S, Kurosawa S, Mori H, Kurokawa K. Latent environment
allocation of microbial community data. PLoS Comput Biol. 2018 Jun
6;14(6):e1006143.

Segawa T, Matsuzaki R, Takeuchi N, Akiyoshi A, Navarro F, Sugiyama S,
Yonezawa T, Mori H. Bipolar dispersal of red-snow algae. Nat Commun. 2018
Aug 6;9(1):3094.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/kurokawa/

Kurokawa Group ZJI||[HiFZ=E
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Advancement of large-scale genome sequences and promotion of DDB]
KRBT ) LIEEECHIENT O R E(LE DDBJ HED#HEE
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(A) DFAST : DDBJ Fast Annotation and Submission Tool
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(A) Screenshot of DDBJ Fast Annotation and Submission Tool (DFAST)
(B) Screenshot of MarpolBase: a liverwort Marchantia polymorpha genome database

ERY—OT Y DORMEMEHIC, EYPFEDNKEDRER
NF—H%EBDENTREICHEOTETCVET, ZOLIBAE
DIREH T —I DD FLBIFHNIIZOICIE. 8RT—5 &
LCBRETIRERY T —IN—ADRMENRARNTY, S5k
DBWER BT ZERTDI=012. BED DA REERD IR
BRI BE IR AT LZRE IS EHERICENFE,
AR =REEADNAT—4/\02 (DDBJ) DEHaIBYT
DMAEELC. BELT/LIERENEZDT —IN—2EO,
7/ T—ayOBDEEICERDBATNEY, DFAST IZERE
MOEEERVZATLTHD. DDBINDSRHI DIEHET —4
B ELE T, F/o. BT 0T Marchantia polymorpha*®.
a9 = 7Y Citrus unshu DL DFELRTT L. HDWIIE
¥ FERLEMRBOSIBELRITZHEMRICEDERL. Z0
T NERERELTOETD,

Ultra high-throughput sequencing technologies allow bi-
ologists to obtain larger amounts of nucleotide sequence
data. To facilitate for reuse such huge nucleotide data, it is
necessary to create a high-quality sequence database as
reference data. It is also important to equip automated anno-
tation system that make it possible fast and accurate results
for reliable sequencing analysis. Our laboratory is in charge
of DNA Data Bank of Japan (DDBJ) and attempts to develop
advanced database management systems, and to improve
quality of annotations in genome databases. We have been
constructing an automatic annotation system for prokary-
otes: DDBJ Fast Annotation and Submission Tool (DFAST).
We are also providing several high-quality annotated genome
information for important plant species such as a liverwort
Marchantia polymorpha and a japanese orange Citrus un-
shu.

Selected Publications

Montgomery SA, Tanizawa Y, Galik B, Wang N, Ito T, Mochizuki T, Akimcheva S,
Bowman JL, Cognat V, Maréchal-Drouard L, Ekker H, Hong SF, Kohchi T, Lin SS,
Liu LD, Nakamura Y, Valeeva LR, Shakirov EV, Shippen DE, Wei WL, Yagura M,
Yamaoka S, Yamato KT, Liu C, Berger F. Chromatin Organization in Early Land
Plants Reveals an Ancestral Association between H3K27me3, Transposons, and
Constitutive Heterochromatin. Curr Biol. 2020 Jan 24. pii: S0960-9822(19)31610-
0. [Epub ahead of print]

Genome Informatics Laboratory ARE(GISIHRIATLE

Tanizawa Y, Fujisawa T, Nakamura Y. DFAST: a flexible prokaryotic genome
annotation pipeline for faster genome publication. Bioinformatics. 2018 Mar
15;34(6):1037-1039.

Bowman JL, Kohchi T, Yamato KT, Jenkins J, Shu S, Ishizaki K, Yamaoka S,
Nishihama R, Nakamura Y, Berger F, et al., Insights into Land Plant Evolution
Garnered from the Marchantia polymorpha Genome. Cell. 2017 Oct 5;171(2):287-
304.e15.

Nakamura Group FINHFRE
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Developing technologies to make BioMedicine comprehensible and tractable
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Architecture of anatomical mapping service in Anatomography (A) and a use case (B). Service, still under development, is constructed and maintained in DBCLS. Similarly to Google Maps, custom
anatomical maps can be exchanged as map URL with or without superimposed data. In (B), shown is body distribution of a bacterial species in https://microbedb.jp/MDB/.

ERRIREOMBE = DDRAT VI TIESNE T, ATV IA R
BT =S [CRREF VI F v U CREIRT D, ATV IB I Fv
TFrSNIZRROEEZT R IV OBERIO Y OF CEEA
PALUCTHIFRTREIC T2,

RIERT VT BIFAISHUERIRICSE T, AICEEABIELD
BELAVTIIIVAZEEY DT, BHRZEIMTHONTUE
WRIZEBDONE T, COMNIBIFBOIERNTERDBICH
HMFDLEWHABOABICHRIELAINEEDEEA, HETIEB
DRDEAMEFRFEL TN,

A body of biomedical knowledge is developed in 2
steps: StepA: accumulating and exchanging situations
captured in descriptions and data; and StepB: abstract
situations into a coherent set of dogmatic or mathematical
statements so that people can use in decision-making. The
overwhelming output of A, mainly due to the technological
assistance by diagnostic, laboratory and communication
machines, is making a stressful situation called “information
over-load” or “data deluge”. New technologies must be in-
vented for B to make bigger return from investment in bio-
medicine.

Selected Publications

Fujieda K, Okubo K. A reusable anatomically segmented digital mannequin for

public health communication. J Vis Commun Med. 2016 Jan-Jun;39(1-2):18-26.

Ono H, Ogasawara O, Okubo K, Bono H. RefEx, a reference gene expression
dataset as a web tool for the functional analysis of genes. Sci Data. 2017 Aug
29;4:170105.

Gene-Expression Analysis Laboratory E{nFRIBERTAZEE

Mitsuhashi N, Fujieda K, Tamura T, Kawamoto S, Takagi T, Okubo K.
BodyParts3D: 3D structure database for anatomical concepts. Nucleic Acids
Res. 2009 Jan;37(Database issue):D782-5.

Okubo K, Tamura T. System and computer software program for visibly
processing an observed information's relationship with knowledge accumulations.
2011 US patent 20050203889

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/okubo/
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Population genetics and genome evolution
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A) NOTUPTOEERICHD ST RIAF—DEIS, /\OT VPO TIIHI75% DT RINA—D 2/ SOBERICEHNTUVEY (Neidhardt et al.
1990), B) TRIF—ORNCEHS Y/ SBDE L, MERDI/LER THdE. BOZWGY/WWERIIANDZNPE /BEEDTERSNT

WBTENDDDET,

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.

KRFRZETIE, T/ LECDANZ X LZRIFTDIZHIC, 1B
WEEREHATOETITMRZTOCVET, REOHMFRT—Y
[EATDLSEDHDTT,

1) £ERICHITDHFIPEDNRICHDSERRIRN. T/ L
BrOY V) SOBDENICESZ DL DR,

2) 7/ INE(LI BT DIBERIIIT, 45IC O a—4d—=al—
vavaEBW . T/ NERICREES X -ERZEHETICE
H9 25D,

3) FAOY3DIIVNTOIHEE THOND. RFHTENE
T L) o— EENES ISR ILICERDER.

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

1) Phenotypic bases of weak selection: biosynthetic con-
straints or selection for efficient synthesis may be impor-
tant global factors in genome and proteome evolution.

2) Modeling evolutionary processes: we employ computer
simulations of weak selection and fitness interactions
among mutations to determine statistical methods to de-
tect subtle evolutionary forces.

3) lineage-specific genome evolution: we are trying to under-
stand why nucleotide and amino acid composition vary
strongly among closely related Drosophila.

Selected Publications

Matsumoto T, John A, Baeza-Centurion P, Li B, Akashi H. Codon Usage Selection
Can Bias Estimation of the Fraction of Adaptive Amino Acid Fixations. Mol Biol
Evol. 2016 Jun;33(6):1580-9.

Matsumoto T, Akashi H, Yang Z. Evaluation of Ancestral Sequence Reconstruction
Methods to Infer Nonstationary Patterns of Nucleotide Substitution. Genetics.
2015 Jul;200(3):873-90.

Evolutionary Genetics Laboratory E{LBRIAFRZE

Akashi H, Osada N, Ohta T. Weak selection and protein evolution. Genetics. 2012
Sep;192(1):15-31.

Matsumoto T, Akashi H. Distinguishing Among Evolutionary Forces Acting on
Genome-Wide Base Composition: Computer Simulation Analysis of Approximate
Methods for Inferring Site Frequency Spectra of Derived Mutations. G3 (Bethesda).
2018 May 4;8(5):1755-1769.

Akashi Group FRGHAZEZE
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Study for molecular evolution using genome sequence and gene expression

i) AEHI EBIZ T B S BT TEIEE

Anthozoa |
(Hering & Mayer, 2014)

Anthozoa ||
(Hering & Mayer, 2014)

(Zapata et al. 2015)

AMAETIE ERPDHROTBE PR EE SIS OO0
FEBEZOEBIEORERZBIEL. CERA. MERzH
BELTH/ LB PB L FRRBROLBEN ZToTVET,
B2 (1) BESROELICHIBEGCFOD FELEN. (2) B
DORREEE L. (3) X& T/ LBITERWZMEN DS R EIRE
HAFZOZADERA. (4) ERIVRUPRUDNAICE DL
FRIGERN. (5) T —YBRNICLSERBREEABTFORREER
EFIOBE, (6) BRAFERVCRIRT — ST AT
ORFEENFFARICHEENTHFIZTOTHNE,

Cnidops
(Plachetzki etal,, 2007)

RIBENI DA TS 5T . RIRENIDIF DA TS VId, RE3 DD
D=2HDn. BDZENBNORBEAN THREISEMLTSIZTEDND
hofz.

Molecular phylogeny of cnidarian opsin genes. We found that cnidarian
opsin genes are divided into three groups and evolved independently in
each lineages (class/subclass).

We study the evolutionary process for acquisition of
novel phenotypic characters by comparative genomics and
molecular evolutionary approaches, using various materials
such as animals, fungi, or bacteria. Particularly, we have re-
cently focused more on (1) Molecular evolutionary analysis of
genes associated with sensory organs, (2) Evolution of septal
pore cap in fungi, (3) Biodiversity and dynamics of marine
microbes based on metagenomic analysis, (4) Molecular
phylogeny based on mitochondrial and nuclear genes, (5)
Study of disease causal gene and gene model of disease, (6)
Knowledge finding and system development for big data in
life science.

Selected Publications

Yuyama I, Ishikawa M, Nozawa M, Yoshida MA, Ikeo K. Transcriptomic changes
with increasing algal symbiont reveal the detailed process underlying
establishment of coral-algal symbiosis. Sci Rep. 2018 Nov 14;8(1):16802.

Sultana Z, Asakura A, Kinjo S, Nozawa M, Nakano T, lkeo K. Molecular phylogeny

of ten intertidal hermit crabs of the genus Pagurus inferred from multiple
mitochondrial genes, with special emphasis on the evolutionary relationship of
Pagurus lanuginosus and Pagurus maculosus. Genetica. 2018 Jul 10.

DNA Data Analysis Laboratory E(RIEHROITARZE

Kinjo S, Monma N, Misu S, Kitamura N, Imoto J, Yoshitake K, Gojobori T, lkeo K.
Maser: one-stop platform for NGS big data from analysis to visualization.
Database (Oxford). 2018 Jan 1;2018.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/ikeo/
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Genomic medicine with next generation sequencing technology
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Mormal endometrium

Clonal single endomatnial
glands harboning diverse
cancar-associated mutations
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Graphical representation for retrograde hypothesis of the
origin of endometriosis according to the results of this
study. Endometriosis and uterine endometrium harbor
cancer-associated somatic mutations. Endometrial glands

KRAS, PIKICA

carry distinct mutations of cancer-associated genes such
as KRAS and PIK3CA. Retrograde flow of endometrial
cells harboring cancer-associated mutations have
selective advantages and go through clonal expansion at
ectopic sites (peritoneal surface and ovary), leading to the
development of endometriosis.

Our research goal is to elucidate disease causalities and
their patho-mechanisms, and ultimately to develop therapeu-
tic tool. With the advent of next generation sequencing tech-
nologies, 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 dis-
eases.

Selected Publications

Kawamura Y, Nakaoka H, Nakayama A, Okada Y, Yamamoto K, Higashino T, Sakiyama M, Shimizu T, Ooyama H,
Ooyama K, Nagase M, Hidaka Y, Shirahama Y, Hosomichi K, Nishida Y, Shimoshikiryo I, Hishida A,
Katsuura-Kamano S, Shimizu S, Kawaguchi M, Uemura H, Ibusuki R, Hara M, Naito M, Takao M, Nakajima M,
Iwasawa S, Nakashima H, Ohnaka K, Nakamura T, Stiburkova B, Merriman TR, Nakatochi M, Ichihara S,
Yokota M, Takada T, Saitoh T, Kamatani Y, Takahashi A, Arisawa K, Takezaki T, Tanaka K, Wakai K, Kubo M,
Hosoya T, Ichida K, Inoue |, Shinomiya N, Matsuo H. Genome-wide association study revealed novel loci
which aggravate asymptomatic hyperuricaemia into gout. Ann Rheum Dis. 2019 Oct;78(10):1430-1437.

Suda K, Nakaoka H, Hata C, Yahata N, Isobe M, Kameyama H, Wakai T, Motoyama T, Inoue |,

Human Genetics Laboratory AJEEGIHZRE

Yoshihara K, Enomoto T. Concurrent isolated retroperitoneal HGSC and STIC defined by somatic
mutation analysis: a case report. Diagn Pathol. 2019 Feb 11;14(1):17.

Hirata J, Hosomichi K, Sakaue S, Kanai M, Nakaoka H, Ishigaki K, Suzuki K, Akiyama M, Kishikawa T, Ogawa K,
Masuda T, Yamamoto K, Hirata M, Matsuda K, Momozawa Y, Inoue I, Kubo M, Kamatani Y, Okada Y. Genetic
and phenotypic landscape of the MHC region in the Japanese population. Nat Genet 3, 470-480, 2019.

Suda K, Nakaoka H, Yoshihara K, Ishiguro T, Tamura R, Mori Y, Yamawaki K, Adachi S, Takahashi T, Kase H,
Tanaka K, Yamamoto T, Motoyama T, Inoue |, Enomoto T. Clonal Expansion and Diversification of Cancer-
Associated Mutations in Endometriosis and Normal Endometrium. Cell Rep. 2018 Aug 14;24(7):1777-1789.
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Genetics of adaptive radiation
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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.
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BICBELDBEFIE. ERETINEDICHVTEZEESNTE
FLIH BAEDICHIT DB OBISEL DA FHEREBIEZ <
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Our research goal is to understand the molecular mech-
anisms 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 occur-
ring phenotypic variation important for adaptation and spe-
ciation in wild populations. Furthermore, little is known about
how newly evolved alleles important for adaptation and spe-
ciation spread within natural populations. To understand
these ecological and genetic mechanisms, we mainly use
stickleback fishes as a model. Our research takes an integra-
tive approach across diverse disciplines.

Selected Publications

Ishikawa A, Kabeya N, lkeya K, Kakioka R, Cech JN, Osada N, Leal MC, Inoue J,
Kume M, Toyoda A, Tezuka A, Nagano AJ, Yamasaki YY, Suzuki Y, Kokita T,
Takahashi H, Lucek K, Marques D, Takehana Y, Naruse K, Mori S, Monroig O,
Ladd N, Schubert CJ, Matthews B, Peichel CL, Seehausen O, Yoshizaki G,
Kitano J. A key metabolic gene for recurrent freshwater colonization and radiation
in fishes. Science. 2019 May 31;364(6443):886-889.

Yoshida K, Ishikawa A, Toyoda A, Shigenobu S, Fujiyama A, Kitano J. Functional
divergence of a heterochromatin-binding protein during stickleback speciation.

At

Ecological Genetics Laboratory 4EREBGETRE

Mol Ecol. 2019 Mar;28(6):1563-1578.

Ravinet M, Yoshida K, Shigenobu S, Toyoda A, Fujiyama A, Kitano J. The
genomic landscape at a late stage of stickleback speciation: High genomic
divergence interspersed by small localized regions of introgression. PLoS Genet.
2018 May 23;14(5):e1007358.

Ishikawa A, Kusakabe M, Yoshida K, Ravinet M, Makino T, Toyoda A, Fujiyama A,
Kitano J. Different contributions of local- and distant-regulatory changes to
transcriptome divergence between stickleback ecotypes. Evolution. 2017
Mar;71(3):565-581.
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Genome evolution of organisms with special reference to human
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Past demographic changes estimated from genome data. From Figure 7a of Kanzawa-Kiriyama et al. (2019).

EMOT NE L ES DIV Ea—BF Tl TLED, - We study genome evolution of organisms mainly through
BICRRADELEE NIV REREEBIBEDEICER%E - computer analyses. We are particularly interested in evolution
HTTVET, s LTlE (1) G DNABRFZEN<Hf= - of modern humans and primate and mammalian evolution
SERFAIFEN - AATEADTY LEET— S DT, (2) © toward human. Research interests are (1) genome data anal-

FRRL EES. BIME BEMEMLSICBUTERETELN ysis of mpdern humans W|th speolaI. refergnce to ‘Fhose in
Yaponesia (Japanese Archipelago) including ancient ge-

(C_T%T;Z\émt#:l—vl\“%ﬁiﬁdﬁﬁﬁ\ (3) T LEALFRRFIE © nomes, (2) lineagespecific evolutionary changes at different
BERATADRRE. DdDEI. levels of organism groups such as Hominidae, primates,

mammals, and vertebrates, (3) development of methods
useful for evolutionary genomic studies.

Selected Publications

Kanzawa-Kiriyama H., Jinam T. A., Saitou N. et al. (2019) Late Jomon male and
female genome sequences from the Funadomari site in Hokkaido, Japan.
Anthropological Science, vol.127, pp.83-108.

Population Genetics Laboratory £FIEGHIFHRE https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/saitou/
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Molecular genetics of plant embryogenesis
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Upper panel: mature rice embryo
observed by confocal laser scanning
microscope.

Lower panels from left: rice grain, brown
rice, immunohistochemical staining of a
marker of undifferentiated stem cells in
the shoot apical meristem in rice (OSH1),
rice flowers.

The goal of our research is to elucidate the mechanism
of plant embryogenesis. We are focusing on processes of
the patterning of apical-basal or dorsal-ventral axis forma-
tion, and the organogenesis during early stages of rice em-
bryogenesis. We are taking a molecular genetic approach
using a series of rice embryogenesis defective mutants as
well as comparative embryology and genomics approaches
in grass species. 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.

Selected Publications

Shenton M, Kobayashi M, Terashima S, Ohyanagi H, Copetti D, Hernandez-
Hernandez T, Zhang J, Ohmido N, Fujita M, Toyoda A, lkawa H, Fujyama A, Furuumi H,
Miyabayashi T, Kubo T, Kudrna D, Wing R, Yano K, Nonomura Kl, Sato Y, Kurata N.
Evolution and diversity of the wild rice Oryza officinalis complex, across continents
genome types, and ploidy levels. Genome Biol Evol. 2020 Mar 3. pii: evaa037.

Ishimoto K, Sohonahra S, Kishi-Kaboshi M, Itoh JI, Hibara K, Sato Y, Watanabe T,
Abe K, Miyao A, Nosaka-Takahashi M, Suzuki T, Ta NK, Shimizu-Sato S, Suzuki T,
Toyoda A, Takahashi H, Nakazono M, Nagato Y, Hirochika H, Sato Y. Specification

Plant Genetics Laboratory 1B4&(EIFILE

of basal region identity after asymmetric zygotic division requires mitogen-activated
protein kinase 6 in rice. Development. 2019 Jun 21;146(13). pii: dev176305.

Itoh J, Sato Y, Sato VY, Hibara K, Shimizu-Sato S, Kobayashi H, Takehisa H,
Sanguinet KA, Namiki N, Nagamura Y. Genome-wide analysis of spatiotemporal
gene expression patterns during early embryogenesis in rice. Development. 2016
Apr 1;143(7):1217-27.

Suzuki M, Sato Y, Wu S, Kang BH, McCarty DR. Conserved Functions of the
MATE Transporter BIG EMBRYO1 in Regulation of Lateral Organ Size and
Initiation Rate. Plant Cell. 2015 Aug;27(8):2288-300.
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Understanding of the diversity and specificity by comparative genomic analysis using advanced sequencing technologies
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Pictures of the animals whose genomes have been analyzed

SFRETIEL EheSCERRD SERIFMFEICHNTE
BEREMROBRIRBICEEIOEN. NIONAF—L IR
BY Y I EEREENERN IR L@@ T
REOFEFRAZEH I &z BRICHIDER T oCLEY,
Flz. TR T/ IO AME RS- EBEL T RO LR
e FUNZSkiR T SO AT EERL THED, 2 <OENSMND
FEE & OREMFTEBERICEH TVET,

LERERIOY—SHhVAMR EA I ZAVPI FE I ELAYY

The Comparative Genomics Laboratory was established
in April 2008 with the task to understand basic rules of bio-
logical systems using cutting-edge DNA sequencing and
analysis technologies. Currently, we are analyzing personal-
ized genomes of primates in addition to the organisms those
living in the extreme environmental conditions. Furthermore,
we have started supporting and developing metagenomic
and bioinformatic analyses to promote human microbiome
research. Figures show examples of such activities.

Selected Publications

Nishiyama T, Sakayama H, de Vries J, Buschmann H, Saint-Marcoux D, Ulirich KK, Haas FB, Vanderstraten L, Becker D, Lang D, Vosolsobé S, Rombauts S,
Wilhelmsson PKI, Janitza P, Ker R, Heyl A, Rimpler F, Villalobos LIAC, Clay JM, Skokan R, Toyoda A, Suzuki Y, Kagoshima H, Schilen E, Tajeshwar N,
Catarino B, Hetherington AJ, Saltykova A, Bonnot C, Breuninger H, Symeonidi A, Radhakrishnan GV, Van Nieuwerburgh F, Deforce D, Chang G, Karol KG,
Hedrich R, Ulvskov P, Glickner G, Delwiche CF, PetraSek J, Van de Peer Y, Friml J, Beiloy M, Dolan L, Kohara Y, Sugano S, Fujyama A, Delaux PM, Quint M,
TheiBen G, Hagemann M, Harholt J, Dunand C, Zachgo S, Langdale J, Maumus F; Van Der Straeten D, Gould SB, Rensing SA. The Chara Genome: Secondary
Complexity and Implications for Plant Terrestrialization. Cell. 2018 Jul 12;174(2):448-464.624.

McColl H, Racimo F, Vinner L, Demeter F, Gakuhari T, Moreno-Mayar JV, van Driem G, Gram Wilken U, Seguin-Orlando A, de la Fuente Castro C, Wasef S,

hoocongdej R, A Jy T, Saidin MM, Allentoft ME, Sato T, Malaspinas AS, Aghakhanian FA, Korneliussen T, Prohaska A, Margaryan
A, de Barros Damgaard P, Kaewsutthi S, Lertrit P, Nguyen TMH, Hung HC, Minh Tran T, Nghia Truong H, Nguyen GH, Shahidan S, Wiradnyana K, Matsumae H,
Shigehara N, Yoneda M, Ishida H, Masuyama T, Yamada Y, Tajima A, Shibata H, Toyoda A, Hanihara T, Nakagome S, Deviese T, Bacon AM, Duringer P, Ponche
JL, Shackelford L, Patole-Edoumba E, Nguyen AT, Bellina-Pryce B, Galipaud JC, Kinaston R, Buckley H, Pottier C, Rasmussen S, Higham T, Foley RA, Lahr
MM, Orlando L, Sikora M, Phipps ME, Oota H, Higham C, Lambert DM, Willerslev E. The prehistoric peopling of Southeast Asia. Science. 2018 Jul

LB INEATIRSTE

Comparative Genomics Laboratory

6;361(6397):88-92

Session AM, Uno Y, Kwon T, Chapman JA, Toyoda A, Takahashi S, Fukui A, Hikosaka A, Suzuki A, Kondo M, van Heeringen SJ, Quigley I, Heinz S, Ogino H,
Qchi H, Hellsten U, Lyons JB, Simakov O, Putnam N, Stites J, Kuroki Y, Tanaka T, Michiue T, Watanabe M, Bogdanovic O, Lister R, Georgiou G, Paranjpe SS,
van Kruijsbergen |, Shu S, Carlson J, Kinoshita T, Ohta Y, Mawaribuchi S, Jenkins J, Grimwood J, Schmutz J, Mitros T, Mozaffari SV, Suzuki Y, Haramoto Y,
Yamamoto TS, Takagi C, Heald R, Miller K, Haudenschild C, Kitzman J, Nakayama T, Izutsu Y, Robert J, Fortriede J, Burns K, Lotay V, Karimi K, Yasuoka Y,
Dichmann DS, Flajnik MF, Houston DW, Shendure J, DuPasquier L, Vize PD, Zorn AM, Ito M, Marcotte EM, Walingford JB, Ito Y, Asashima M, Ueno N, Matsuda
Y, Veenstra GJ, Fujiyama A, Harland RM, Taira M, Rokhsar DS. Genome evolution i the allotetraploid frog Xenopus laevis. Nature. 2016 Oct 20;538(7625):336-
343.

Hashimoto T, Horikawa DD, Saito Y, Kuwahara H, Kozuka-Hata H, Shin-| T, Minakuchi Y, Ohishi K, Motoyama A, Aizu T, Enomoto A, Kondo K, Tanaka S, Hara Y,
Koshikawa S, Sagara H, Miura T, Yokobori I, Miyagawa K, Suzuki Y, Kubo T, Oyama M, Kohara Y, Fujiyama A, Arakawa K, Katayama T, Toyoda A, Kunieda T.
Extremotolerant tardigrade genome and improved radiotolerance of human cuitured cells by tardigrade-unique protein. Nat Commun. 2016 Sep 20;7:12808.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/toyoda/
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Approaching brain function through studying development of nervous systems
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Dissection of olfactory bulb projection neurons and their axon trajectories using neuronal birthdate tagging. Depending on tamoxifen injection stages (TM10.5~17.5), different classes of neurons such
as accessory olfactory bulb neurons (AOB), mitral cells (MC) or tufted cells (TC) are tagged (pie charts), and their axon trajectories are revealed (diagrams).
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The brain circuitry is made up of an enormous number
of neurons. It is constructed by sequential developmental
steps, involving neuronal differentiation, migration, axon guid-
ance, and synaptogensis. The resulting wiring patterns de-
termine the characteristics of animals’ behavior and mental
activities. Although the brain maintains a certain degree of
plasticity, the core element is almost fixed and non-rewire-
able after the completion. We focus on this rigid feature of
the brain by attempting to reveal the rules of neural develop-
ment and to understand how the wiring design shapes brain
function.

Selected Publications

Hirata T, Shioi G, Abe T, Kiyonari H, Kato S, Kobayashi K, Mori K, Kawasaki T. A
Novel Birthdate-Labeling Method Reveals Segregated Parallel Projections of
Mitral and External Tufted Cells in the Main Olfactory System. eNeuro. 2019 Nov
20;6(6). pii: ENEURO.0234-19.2019.

Hatanaka Y, Kawasaki T, Abe T, Shioi G, Kohno T, Hattori M, Sakakibara A,
Kawaguchi Y, Hirata T. Semaphorin 6A-Plexin A2/A4 Interactions with Radial Glia
Regulate Migration Termination of Superficial Layer Cortical Neurons. iScience.
2019 Nov 22;21:359-374.

Brain Function Laboratory fMt&RERFZZE=

Ito F, Matsumoto T, Hirata T. Frequent nonrandom shifts in the temporal sequence
of developmental landmark events during teleost evolutionary diversification. Evol
Dev. 2019 May;21(3):120-134.

Hirata T, Iwai L. Timing matters: A strategy for neurons to make diverse
connections. Neurosci Res. 2019 Jan;138:79-83.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/hirata/
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Neuronal circuit development and function in the mouse brain
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(Left) The barrel map is visualized by generating thalamocortical axon (TCA)-GFP transgenic mouse.
(Right) A single layer 4 neuron is labeled by Supernova-RFP and dendritic refinement is analyzed by long-term in vivo two-photon imaging in neonates.
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To understand development of complex yet sophisticat-
ed neuronal circuits underlying higher brain function of mam-
mals, 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 devel-
opment and function of mammalian neuronal circuits. In par-
ticular, we are interested in activity-dependent circuit
development during postnatal stages.

Selected Publications

Nakazawa S, Mizuno H, lwasato T. Differential dynamics of cortical neuron
dendritic trees revealed by long-term in vivo imaging in neonates. Nat Commun.
2018 Aug 6;9(1):3106.

Mizuno H, lkezoe K, Nakazawa S, Sato T, Kitamura K, Iwasato T. Patchwork-type
spontaneous activity in neonatal barrel cortex layer 4 transmitted via
thalamocortical projections. Cell Rep. 2018 Jan 2;22(1):123-135.

Laboratory of Mammalian Neural Circuits &[0 B8 HE 2T

Luo W, Mizuno H, lwata R, Nakazawa S, Yasuda K, Itohara S, lwasato T.
Supernova: A versatile vector system for single-cell labeling and gene function
studies in vivo. Sci Rep. 2016 Oct 24;6:35747.

Mizuno H, Luo W, Tarusawa E, Saito YM, Sato T, Yoshimura VY, Itohara S, lwasato T.
NMDAR-regulated dynamics of layer 4 neuronal dendrites during thalamocortical
reorganization in neonates. Neuron. 2014 Apr 16;82(2):365-79.
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The genetic basis of development and behaviors in zebrafish
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(A) A YRBEEDE IS T1va, RN Acm, (B, C) BIS5T71waDBMRIHI T BB 0 (Lal et al. 2018), (D) €
TS50y DBETE (Muto et al. 2017). (E) €IS T0vaDNERMIRDIR X=X s (Asakawa and Kawakami 2018)

(A) Adult zebrafish. (B, C) Neuronal circuits essential for fear conditioning in zebrafish (Lal et al. 2018). (D) Prey hunting in zebrafish (Muto et al.
2017). (E) A developmental mechanism of abducens neurons in zebrafish (Asakawa and Kawakami 2018).
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We have developed the highly efficient transposon sys-
tem in vertebrates by using the Tol2 transposable element
from Japanese medaka fish. Further, in a model vertebrate
zebrafish, we have developed powerful genetic methods, in-
cluding the transposon-mediated transgenesis, gene trap,
enhancer trap, and 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. We are collaborating researchers
all over the world based on the transgenic fish resources.
Furthermore, we are studying the structure and function of
specific neuronal circuits that regulate complex behaviors
such as learning and memory by genetic approaches and
calcium imaging.

Selected Publications

Shiraki T, Kawakami K. A tRNA-based multiplex sgRNA expression system in
zebrafish and its application to generation of transgenic albino fish. Sci Rep. 2018
Sep 6;8(1):13366.

Lal B, Tanabe H, Suster ML, Ailani D, Kotani Y, Muto A, Itoh M, Iwasaki M, Wada H,
Yaksi E, Kawakami K. Identification of a neuronal population in the telencephalon
essential for fear conditioning in zebrafish. BMC Biol. 2018 Apr 25;16(1):45.

Laboratory of Molecular and Developmental Biology FEA4BREMTE

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/kawakami/

Asakawa K, Kawakami K. Protocadherin-Mediated Cell Repulsion Controls the
Central Topography and Efferent Projections of the Abducens Nucleus. Cell Rep.
2018 Aug 7;24(6):15662-1572.

Muto A, Lal P, Ailani D, Abe G, ltoh M, Kawakami K. Activation of the
hypothalamic feeding centre upon visual prey detection. Nat Commun. 2017 Apr
20;8:15029.
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Behavioral genetics using wild-derived mouse strains
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We applied selective breeding on wild stock of mice and established genetically tamed mice. As a result of genetic analyses, we found a genomic signature of selection on chromosome 11. The
region is syntenic to the genomic region which are selected during dog domestication. Currently, we are trying to apply this method to domestication of large rodents used for food in Africa.

ENOEREEDIZST BERIBEDZ [ZRTZHEIASTL
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TFzEEL. ZOHEEZDF. #f2. BICEBREL ANV THS
MCTDEEBRBLTVET,

The genetic basis for individual differences in complex
traits is still unclear. In order to clarify the mechanisms related
to behavioral diversity, we are using a series of wild-derived
mouse strains. Wild derived strains exhibit a prominent de-
gree of wildness and phenotypic diversity among them. We
are also developing efficient genome editing methodologies
in rodents with CRISPR/Cas9. We are identifying genes
related to behavioral diversity using these tools, and are aim-
ing to understand the role of these genes in the molecular,
cellular, and neural mechanisms that underlie this behavioral
diversity.

Selected Publications

Tanave A, Imai Y, Koide T. Nested retrotransposition in the East Asian mouse

genome causes the classical nonagouti mutation. Commun Biol. 2019 Aug 2;2(1):283.

Matsumoto Y, Goto T, Nishino J, Nakaoka H, Tanave A, Takano-Shimizu T, Mott
RF, Koide T. Selective breeding and selection mapping using a novel wild-derived
heterogeneous stock of mice revealed two closely-linked loci for tameness.
SciRep. 2017 Jul 4;7(1):4607.

Mouse Genomics Resource Laboratory VI ARIEAE

Horii Y, Nagasawa T, Sakakibara H, Takahashi A, Tanave A, Matsumoto Y,
Nagayama H, Yoshimi K, Yasuda MT, Shimoi K, Koide T. Hierarchy in the home
cage affects behaviour and gene expression in group-housed C57BL/6 male
mice. Sci Rep. 2017 Aug 1;7(1):6991.

Hirata H, Takahashi A, Shimoda Y, Koide T. Caspr3-Deficient Mice Exhibit Low
Motor Learning during the Early Phase of the Accelerated Rotarod Task. PLoS
One. 2016 Jan 25;11(1):e0147887.
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Evolutionary integration of two independent organisms by endosymbioses
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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

D ynam | n and eukaryotic dynamin (E).

Mitochondria and chloroplasts, energy-converting or-
ganelles in eukaryotic cells, are relicts of ancient bacterial en-
dosymbionts. 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).

Selected Publications

Uzuka A, Kobayashi Y, Onuma R, Hirooka S, Kanesaki Y, Yoshikawa H, Fujiwara T,
Miyagishima SY. Responses of unicellular predators to cope with the phototoxicity
of photosynthetic prey. Nat Commun. 2019 Dec 6;10(1):5606.

Miyagishima SY, Era A, Hasunuma T, Matsuda M, Hirooka S, Sumiya N, Kondo A,
Fujiwara T. Day/Night Separation of Oxygenic Energy Metabolism and Nuclear
DNA Replication in the Unicellular Red Alga Cyanidioschyzon merolae. mBio.
2019 Jul 2;10(4). pii: e€00833-19.

HAMRLELRRTTE

Symbiosis and Cell Evolution Laboratory

Hirooka S, Hirose Y, Kanesaki Y, Higuchi S, Fujiwara T, Onuma R, Era A,
Ohbayashi R, Uzuka A, Nozaki H, Yoshikawa H, Miyagishima SY. Acidophilic
green algal genome provides insights into adaptation to an acidic environment.
Proc Natl Acad Sci U S A. 2017 Sep 26;114(39):E8304-E8313.

Sumiya N, Fujiwara T, Era A, Miyagishima SY. Chloroplast division checkpoint in
eukaryotic algae. Proc Natl Acad Sci U S A. 2016 Nov 22;113(47):E7629-E7638.
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Genetic dissection of the cell division mechanism using single-cellular model organisms
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Model of the mechanism of IVEC (in vivo E. coli cloning). Work flow of “one-tube” transformation. Preparation of competent cells and introduction of DNA can be done with a single tube.

For more information: https://shigen.nig.ac.jp/ecoli/strain/
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KREZE/N\AZUY—2  https://shigen.nig.ac.jp/ecoli/strain/
MEE/NAZUY—2  https://shigen.nig.ac.jp/bsub/

Bacteria and yeast are important model organisms to
elucidate the fundamental mechanisms of cell proliferation.
Our laboratory studies the mechanisms behind the cell divi-
sion cycle and adaptations to external stresses under envi-
ronments. We focused on compaction of chromosomal DNA
as a nucleoid inside a tiny bacterial cell during cell division.
Bacterial condensin is an essential factor for packaging of a
nucleoid to properly segregate into daughter cells. Also, we
study on hyphal development and growth by using a new
model organism, Schizosaccharomyces japonicus. We es-
tablished new investigative methodologies to investigated S.
Jjaponicus.

Selected Publications

Nozaki S, Niki H. Exonuclease Ill (XthA) Enforces In Vivo DNA Cloning of
Escherichia coli To Create Cohesive Ends. J Bacteriol. 2019 Feb 11;201(5). pii:
e00660-18.

Seike T, Shimoda C, Niki H. Asymmetric diversification of mating pheromones in
fission yeast. PLoS Biol. 2019 Jan 22;17(1):e3000101.

Microbial Physiology Laboratory {§AE4IHRERFFT=

Nozaki S, Furuya K, Niki H. The Ras1-Cdc42 pathway is involved in hyphal
development of Schizosaccharomyces japonicus. FEMS Yeast Res. 2018 Jun 1;18(4).

Yano K, Niki H. Multiple cis-Acting rDNAs Contribute to Nucleoid Separation and
Recruit the Bacterial Condensin Smc-ScpAB. Cell Rep. 2017 Oct 31;21(5):1347-
1360.
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Molecular cytogenetics of plant germ-cell development
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After multiplied by mitosis, hundreds of spore mother cells go together to meiotic phases, and contribute to establish synchronous pollen formation in rice anthers. The rice RNA binding protein MEL2
that we previously identified forms cytoplasmic granules in spore mother cells, and controls the timing of mitosis-to-meiosis transition by post-transcriptional regulation of meiosis-related genes.
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We study molecular mechanisms promoting the repro-
ductive cycle, including meiosis, in rice. Meiosis is a highly
orchestrated biological event to transmit genetic information
stably, and to simultaneously create a genetic diversity via
meiotic recombination. Elucidation of the underlying mecha-
nisms is important also for applications to improve breeding
efficiency and extend breeding use to wild species.

In addition, we engage in the conservation program of
genetic rice resources, such as wild species and local variet-
ies. It contains many precious strains going to be lost at their
original habitats.

Selected Publications

Sera Y, Hanamata S, Sakamoto S, Ono S, Kaneko K, Mitsui Y, Koyano T, Fujita N,
Sasou A, Masumura T, Saji H, Nonomura Kl, Mitsuda N, Mitsui T, Kurusu T,
Kuchitsu K. Essential roles of autophagy in metabolic regulation in endosperm
development during rice seed maturation. Sci Rep. 2019 Dec 6;9(1):18544.

Ono S, Liu H, Tsuda K, Fukai E, Tanaka K, Sasaki T, Nonomura Kl. EAT1
transcription factor, a non-cell-autonomous regulator of pollen production,
activates meiotic small RNA biogenesis in rice anther tapetum. PLoS Genet. 2018
Feb 12;14(2):e1007238.

Plant Cytogenetics Laboratory @4/ EGHZSE

Tsuda K, Abraham-Juarez MJ, Maeno A, Dong Z, Aromdee D, Meeley R, Shiroishi
T, Nonomura Kl, Hake S. KNOTTED1 Cofactors, BLH12 and BLH14, Regulate
Internode Patterning and Vein Anastomosis in Maize. Plant Cell. 2017
May;29(5):1105-1118.

Liu H, Nonomura KI. A wide reprogramming of histone H3 modifications during
male meiosis | in rice is dependent on the Argonaute protein MEL1. J Cell Sci.
2016 Oct 1;129(19):3553-3561.
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Molecular basis of plant cell morphogenesis
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(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 of cell wall patterns. Plasma membrane domains (magenta) associate with microtubules (green).
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A specifically patterned cell wall is a determinant of plant
cell shape. However, the precise mechanism underlying the
cell wall patterning is still elusive. The main purpose of our
study is to reveal how plant cells establish proper cell wall
patterns. We focus on xylem vessel cells that deposit sec-
ondary cell walls in various patterns and cell division during
which de novo cell walls assemble at cell plates. By using
our cell culture system and pattern reconstruction assays,
we are investigating the behavior of cortical cytoskeletons
and Rho GTPase signaling that determine the deposition
patterns of cell walls.

Selected Publications

Sasaki T, Tsutsumi M, Otomo K, Murata T, Yagi N, Nakamura M, Nemoto T,
Hasebe M, Oda Y. A Novel Katanin-Tethering Machinery Accelerates
Cytokinesis. Curr Biol. 2019 Dec 2;29(23):4060-4070.e3.

Sugiyama Y, Nagashima Y, Wakazaki M, Sato M, Toyooka K, Fukuda H, Oda Y.
A Rho-actin signaling pathway shapes cell wall boundaries in Arabidopsis
xylem vessels. Nat Commun. 2019 Jan 28;10(1):468.

Cell Dynamics and Signaling Laboratory #R3HIEHAZEZE

Nagashima Y, Tsugawa S, Mochizuki A, Sasaki T, Fukuda H, Oda Y. A
Rho-based reaction-diffusion system governs cell wall patterning in metaxylem
vessels. Sci Rep. 2018 Aug 1;8(1):11542.

Sugiyama Y, Wakazaki M, Toyooka K, Fukuda H, Oda Y. A Novel Plasma
Membrane-Anchored Protein Regulates Xylem Cell-Wall Deposition through
Microtubule-Dependent Lateral Inhibition of Rho GTPase Domains. Curr Biol.
2017 Aug 21;27(16):2522-2528.e4.
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Developmental genetic studies using gene engineering technology in mice
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(A) Nanos2 proteins (green) are localized in the P-bodies in
cytoplasm of embryonic male germ cells (red).

(B) A section of ovary at one day after birth (P1). Germ cells (red)
are enclosed by granulosa cells (green), thereby oocyte
maturation is promoted.

(C) A model for sex determination of germ cells. In ovary, RA
and BMP signaling act on germ cells to direct female
pathway. If those pathways are disrupted by STRA8/
SMAD4-dKO, germ cells enter to male pathway.

(D) Sex reversal of germ cells induced by disrupting RA
signaling in SMAD4-KO ovary, in which NANOS2
expression (red) was induced even in the ovary. FOXL2 (blue)
is a marker for female somatic cells. TRA98 (green)is a
germ cell marker.

We aim to elucidate molecular mechanisms involved in
several developmental processes. Major targets are meso-
derm tissues and germ cell development; sexual fate deci-
sion, spermatogenesis and oogeneis. We like to understand
mechanisms how germ cells chose two alternative pathways
to form sperm or oocyte. For the functional analyses, we use
Cas9-mediated gene editing technology to facilitate mutant
mouse production.

Selected Publications

Kato Y, lwamori T, Ninomiya Y, Kohda T, Miyashita J, Sato M, Saga Y. ELAVL2-
directed RNA regulatory network drives the formation of quiescent primordial
follicles. EMBO Rep. 2019 Dec 5;20(12):e48251.

Zhou Z, Kawabe H, Suzuki A, Shinmyozu K, Saga Y. NEDD4 controls
spermatogonial stem cell homeostasis and stress response by regulating
messenger ribonucleoprotein complexes. Nat Commun. 2017 Jun 6;8:15662.

Mammalian Development Laboratory F4 T 0=

Wu Q, Fukuda K, Kato Y, Zhou Z, Deng CX, Saga Y. Sexual Fate Change of XX
Germ Cells Caused by the Deletion of SMAD4 and STRA8 Independent of
Somatic Sex Reprogramming. PLoS Biol. 2016 Sep 8;14(9):e1002553.
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Analyses of regulatory mechanisms in zebrafish germ cells
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Propagation and differentiation of spermatogonial stem cells (SSCs) in culture. SSCs that express green fluorescent protein grow in propagation culture (left and middle panels),

while they differentiate into sperm in differentiation culture (the right panel).
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ZHIILELTZ, Forward genetics ICE DB FERBRBEREE
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ZESHTVET,

Spermatogenesis is characterized by sequential transi-
tions of multiple processes: self-renewal of spermatogonial
stem cells, mitotic growth of differentiating spermatogonia,
and meiosis leading to the production of sperm. Molecular
dissection of these complex processes and transitions could
be facilitated by cell culture approaches. We have developed
techniques to recapitulate the entire spermatogenesis pro-
cess, from stem cell propagation to differentiation of func-
tional sperm, solely in culture. In addition, 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
both in vivo and in vitro.

Selected Publications

Takemoto K, Imai Y, Saito K, Kawasaki T, Carlton PM, Ishiguro K, Sakai N. Sycp2
is essential for synaptonemal complex assembly, early meiotic recombination and
homologous pairing in zebrafish spermatocytes. PLOS Genetics (in press)

Kawasaki T, Maeno A, Shiroishi T, Sakai N. Development and growth of organs in
living whole embryo and larval grafts in zebrafish. Sci Rep. 2017 Nov
28;7(1):16508.

Model Fish Genetics Laboratory /NEFEIEEGHIFRE

Higaki S, Shimada M, Kawamoto K, Todo T, Kawasaki T, Tooyama I, Fujioka Y,
Sakai N, Takada T. In vitro differentiation of fertile sperm from cryopreserved
spermatogonia of the endangered endemic cyprinid honmoroko (Gnathopogon
caerulescens). Sci Rep. 2017 Feb 17;7:42852.

Kawasaki T, Siegfried KR, Sakai N. Differentiation of zebrafish spermatogonial
stem cells to functional sperm in culture. Development. 2016 Feb 15;143(4):566-
74.
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Generation of cellular diversity by asymmetric cell division
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Asymmetric localization of B-catenin before (A) and at telophase (B) of asymmetric division. Arrowheads indicate cell boundary. (C) Polarity orientation (arrows) of epithelial stem
0).

cells (light blue) is redundantly controlled by three Wnt proteins (CWN-1, CWN-2, EGL-20)

FHAR AR THIRIIRIEZE RS, IFIMCHRLTEZES
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Various cells including stem cells undergo asymmetric
cell divisions to produce daughter cells with distinct cell
fates. Most cells in C. elegans have the same anterior-poste-
rior polarity in terms of localizations of Wnt signaling compo-
nents such as 3-catenin, and divide asymmetrically to
produce a variety of cell types. Similar asymmetric localiza-
tion was reported in mouse ES cells. We are studying how
each cell knows the correct orientation, how it divides asym-
metrically and how the daughter cells acquire specific cell
fates.

Selected Publications

Sugioka K, Fielmich LE, Mizumoto K, Bowerman B, van den Heuvel S, Kimura A,
Sawa H. Tumor suppressor APC is an attenuator of spindle-pulling forces during C.
elegans asymmetric cell division. Proc Natl Acad Sci U S A. 2018 Jan
30;115(5):E954-E963.

Yamamoto Y, Takeshita H, Sawa H. Multiple Wnts redundantly control polarity
orientation in Caenorhabditis elegans epithelial stem cells. PLoS Genet. 2011
Oct;7(10):e1002308.

Sugioka K, Mizumoto K, Sawa H. Wnt regulates spindle asymmetry to generate
asymmetric nuclear B-catenin in C. elegans. Cell. 2011 Sep 16;146(6):942-54.
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Genetics of epigenetics
IVIRTAT ADBILE
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H3K9 AFIALD H3KAme 1 ZHEBR 9D (Inagaki et al 2017 £D) o BERUER (WT) Tl FSVARYVITIEH3KIMe2 BHD (IRE) . BEFIZH3K4mel HdDE
T (ERE) . H3KIAFIUEBERDOERE (suvh456) TlE FSVRRVY T, H3KIme2 MBS ADDICESH L H3K4mel HERELET.

H3K9 directs loss of H3K4me1 (from Inagaki et al 2017). Wild type plants have H3K9me2 in transposons (gray) and H3K4me1 in gene bodies (light green). In the mutant of
H3K9 methylase genes (suvh456), transposons loose H3K9me2 and accumulate H3K4me1.
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To understand control and function of DNA methylation,
we are taking genetic approaches using mutants of Arabi-
dopsis. An Arabidopsis protein DDM1 (decrease in DNA
methylation) is necessary for methylating transposons and
repeats. On the other hand, IBM1 (increase in BONSAI meth-
ylation) is necessary for not methylating genes. In mutants of
genes encoding these proteins, several types of develop-
mental abnormalities were induced. Characterization of these
abnormalities is revealing impact of DNA methylation on ge-
nome evolution and appropriate gene expression.

Selected Publications

Hosaka A, Saito R, Takashima K, Sasaki T, Fu Y, Kawabe A, Ito T, Toyoda A,
Fujiyama A, Tarutani Y, Kakutani T. Evolution of sequence-specific anti-silencing
systems in Arabidopsis. Nat Commun. 2017 Dec 18;8(1):2161.

Inagaki S, Takahashi M, Hosaka A, Ito T, Toyoda A, Fujiyama A, Tarutani Y,
Kakutani T. Gene-body chromatin modification dynamics mediate epigenome
differentiation in Arabidopsis. EMBO J. 2017 Apr 13;36(8):970-980.

Epigenomics Laboratory T/ LHZRE https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/kakutani/

Kakutani Group BAMHEE

Fu'Y, Kawabe A, Etcheverry M, Ito T, Toyoda A, Fujiyama A, Colot V, Tarutani Y,
Kakutani T. Mobilization of a plant transposon by expression of the transposon-
encoded anti-silencing factor. EMBO J. 2013 Aug 28;32(17):2407-17.

Hosaka A, Kakutani T. Transposable elements, genome evolution and
transgenerational epigenetic variation. Curr Opin Genet Dev. 2018 Apr;49:43-48.
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A new genetics of human cells for the study of DNA replication
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The auxin-inducible degron (AID) technology

(A) The AID tag was inserted to a target gene by CRISPR-Cas9 mediated knock-in using a donor plasmid. In the presence of auxin, the fusion protein will be recognized by an ubiquitin
ligase with A containing plant-derived TIR1 for rapid degradation. (B) RAD21, a component of cohesion, was fused with AID and fluorescent tags. RAD21 is depleted rapidly upon auxin

addition. (C) Quantification of the level of RAD21.
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We established the auxin-inducible degron (AID) technol-
ogy, by which the expression of a protein of interest can be
rapidly controlled by the addition of a plant hormone, auxin.

By combining the CRISPR-Cas9-based genome-editing
technology with the AID system, we can now make human
conditional mutants. We continue to make new technologies
related to AID and, by applying them, 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.

Selected Publications

Yesbolatova A, Natsume T, Hayashi KI, Kanemaki MT. Generation of conditional
auxin-inducible degron (AID) cells and tight control of degron-fused proteins using
the degradation inhibitor auxinole. Methods. 2019 Jul 15;164-165:73-80.

Natsume T, Nishimura K, Minocherhomiji S, Bhowmick R, Hickson ID, Kanemaki
MT. Acute inactivation of the replicative helicase in human cells triggers MCM8-
9-dependent DNA synthesis. Genes Dev. 2017 Apr 15;31(8):816-829.

DT AR T SR EE

Molecular Cell Engineering Laboratory

Natsume T, Kanemaki MT. Conditional Degrons for Controlling Protein Expression
at the Protein Level. Annu Rev Genet. 2017 Nov 27;51:83-102.

Natsume T, Kiyomitsu T, Saga Y, Kanemaki MT. Rapid Protein Depletion in Human
Cells by Auxin-Inducible Degron Tagging with Short Homology Donors. Cell Rep.
2016 Apr 5;15(1):210-218.
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Understanding cell architecture through quantitative microscopy and structural calculations
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1-cell stage
(cell division)

multi-cells
(development)
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Cell division at the 1-cell stage (left) and cell arrangement pattern during development (right) in the C. elegans embryo. The upper panels show actual C. elegans
embryos and the lower panels show our quantitative simulations. (The lower right visualization was obtained using software developed by Dr. A. Funahashi [Keio
Univl)
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Cells are a beautiful example of architecture made by the
nature. How such harmonious architecture is constructed
‘without an architect’ remains a mystery. This laboratory is
studying the mechanisms underlying the movement and po-
sitioning of intracellular organelles (such as the cell nucleus)
at appropriate positions with appropriate sizes, using ap-
proaches involving quantitative microscopy and structural
calculations of cells. Through our studies, we aim to under-
stand the secrets of constructing the cell.

Selected Publications
AATEE [HRAEES AR T34t 2019.

Torisawa T, Kimura A. The generation of dynein networks by multi-layered

regulation and their implication in cell division. Front Cell Dev Biol. 2020 Jan 31; 8:22.

Kondo T, Kimura A. Choice between 1- and 2-furrow cytokinesis in
Caenorhabditis elegans embryos with tripolar spindles. Mol Biol Cell. 2019 Jul
22;30(16):2065-2075.

Cell Architecture Laboratory #HRIZESRAZT=

Kimura K, Mamane A, Sasaki T, Sato K, Takagi J, Niwayama R, Hufnagel L,
Shimamoto Y, Joanny JF, Uchida S, Kimura A. Endoplasmic-reticulum-mediated
microtubule alignment governs cytoplasmic streaming. Nat Cell Biol. 2017
Apr;19(4):399-406.
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3D-organization and dynamics of human genome
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Human genome chromatin consists of
irregularly folded 10-nm fibers and forms
numerous chromatin domains in the cell nuclei.
Chromatin dynamically behaves like “liquid”.
NPC, nuclear pore complex; NE, nuclear
envelope.

Liquid-like irregular folding

Our research interest is to know how a long string of hu-
man genome is three-dimensionally organized in the cell, and
how the human genome is read out for cellular proliferation,
differentiation and development. For this purpose, we are us-
ing a unique combination of molecular cell biology and bio-
physics, such as single molecule imaging, superresolution
imaging, X-ray scattering and computational simulation.

Selected Publications

Nagashima R, Hibino K, Ashwin SS, Babokhov M, Fujishiro S, Imai R, Nozaki T,
Tamura S, Tani T, Kimura H, Shribak M, Kanemaki MT, Sasai M, Maeshima K.
Single nucleosome imaging reveals loose genome chromatin networks via active
RNA polymerase Il. J Cell Biol. 2019 May 6;218(5):1511-1530.

Maeshima K, Ide S, Babokhov M. Dynamic chromatin organization without the
30-nm fiber. Curr Opin Cell Biol. 2019 Jun;58:95-104.

Genome Dynamics Laboratory 4/ I\ A FSOAFRE

Maeshima K, Matsuda T, Shindo Y, Imamura H, Tamura S, Imai R, Kawakami S,
Nagashima R, Soga T, Noji H, Oka K, Nagai T. A Transient Rise in Free Mg(2+)
lons Released from ATP-Mg Hydrolysis Contributes to Mitotic Chromosome
Condensation. Curr Biol. 2018 Feb 5;28(3):444-451.e6.

Nozaki T, Imai R, Tanbo M, Nagashima R, Tamura S, Tani T, Joti Y, Tomita M,
Hibino K, Kanemaki MT, Wendt KS, Okada Y, Nagai T, Maeshima K. Dynamic
Organization of Chromatin Domains Revealed by Super-Resolution Live-Cell
Imaging. Mol Cell. 2017 Jul 20;67(2):282-293.67.
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The mechanisms of transposon regulation in Drosophila
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(A) Schematic representation of piRNA-mediated TE silencing system in Drosophila. (B) Piwi (Green) is expressed in ovarian somatic
cells and Vasa-positve (Red) germ cells. (C) Fly strains we are maintaining and providing under the National Bioresource Project.
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Transposable elements (TEs) occupy a large proportion
of many eukaryotic genomes and play beneficial effects for
the evolution of organisms. However, we do not have a clear
understanding of how individual TEs are recognized and reg-
ulated in cells. Our laboratory is interested in molecular
mechanisms on epigenetic regulations of TEs in Drosophila.
To understand them, we are engaged in studying the piRNA
pathways, chromatin regulation and germ line development
using biochemical and high-throughput technologies, and
genetic tools which are managed and distributed by genetic
resources project (NIG-Fly).

Selected Publications

Katow H, Takahashi T, Saito K, Tanimoto H, Kondo S. Tango knock-ins visualize
endogenous activity of G protein-coupled receptors in Drosophila. J Neurogenet.
2019 Mar - Jun;33(2):44-51.

Kondo S, Vedanayagam J, Mohammed J, Eizadshenass S, Kan L, Pang N,
Aradhya R, Siepel A, Steinhauer J, Lai EC. New genes often acquire male-specific
functions but rarely become essential in Drosophila. Genes Dev. 2017 Sep
15;31(18):1841-1846.

Invertebrate Genetics Laboratory EEHENNEEHIFRE
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lwasaki YW, Murano K, Ishizu H, Shibuya A, lyoda Y, Siomi MC, Siomi H, Saito K.
Piwi Modulates Chromatin Accessibility by Regulating Multiple Factors Including
Histone H1 to Repress Transposons. Mol Cell. 2016 Aug 4;63(3):408-19.
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Cellular mechanochemistry regulating eukaryotic chromosome dynamics
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Images show micromanipulation experiments performed in our laboratory for examining the micromechanical properties of the spindle (A) and the cell nucleus (B). Using
microneedle-based force probes (white arrowheads) and high-resolution microscopy, we study how these structures generate and respond to forces while properly functioning

inacell.
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The cell’s ability to generate, sense, and respond to me-
chanical force is crucial in many biological processes, includ-
ing cell division and differentiation. Our laboratory takes a
multi-disciplinary approach, integrating biophysical microma-
nipulation tools (e.g., optical tweezers, glass microfibers) with
biochemical perturbation, single-molecule imaging, and ma-
terial science methods to study how the spindle — the chro-
mosome segregation machinery — can assembleinto a
proper size and shape and generate and respond to forces
for error-free cell division. We also use our micromanipulation
technique to analyze the mechanical integrity of the nucleus.

Selected Publications

Takagi J, Sakamoto R, Shiratsuchi G, Maeda YT, Shimamoto Y. Mechanically
Distinct Microtubule Arrays Determine the Length and Force Response of the
Meiotic Spindle. Dev Cell. 2019 Apr 22;49(2):267-278.€5.

Shimamoto Y, Tamura S, Masumoto H, Maeshima K. Nucleosome-nucleosome
interactions via histone tails and linker DNA regulate nuclear rigidity. Mol Biol Cell.
2017 Jun 1;28(11):1580-1589.

Physics and Cell Biology Laboratory #JIB#AR3EY)ZAZ=E

Takagi J, Shimamoto Y. High-quality frozen extracts of Xenopus laevis eggs reveal
size-dependent control of metaphase spindle micromechanics. Mol Biol Cell.
2017 Aug 1;28(16):2170-2177.

Shimamoto Y, Forth S, Kapoor TM. Measuring Pushing and Braking Forces
Generated by Ensembles of Kinesin-5 Crosslinking Two Microtubules. Dev Cell.
2015 Sep 28;34(6):669-81.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/shimamoto/
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Neural circuit mechanisms for visual processing and behavior in zebrafish
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(A) A larval zebrafish at 5 days post fertilization. Arrows indicate visual motion stimuli presented to the zebrafish. (B) Calcium imaging and quantitative analysis reveal the activity pattern of
multiple neuron types in a brain region (e.g. pretectum) involved in the visual processing. (C) Predicted wiring diagram of the whole-field motion processing circuit in the pretectum.
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Animals generate a range of behaviors depending on vi-
sual information that they receive from their outside world.
Using zebrafish as a model, our lab studies the neural circuit
mechanisms by which visual inputs produce goal-directed
behavioral outputs. In particular, we aim to understand the
roles of genetically defined neuron types and their circuit
connectivity underlying the visually guided behaviors. The
approaches that our lab uses include behavioral, genetic and
optical techniques, as well as quantitative data analyses.

Selected Publications

Kramer A, Wu Y, Baier H, Kubo F. Neuronal Architecture of a Visual Center that
Processes Optic Flow. Neuron. 2019 Jul 3;103(1):118-132.e7.

Forster D, Kramer A, Baier H, Kubo F. Optogenetic precision toolkit to reveal

form, function and connectivity of single neurons. Methods. 2018 Nov 1;150:42-48.

Férster D, Arnold-Ammer |, Laurell E, Barker AJ, Fernandes AM, Finger-Baier K,
Filosa A, Helmbrecht TO, Koélsch Y, Kihn E, Robles E, Slanchev K, Thiele TR,

Systems Neuroscience Laboratory /AT /\EHERISE A=

Baier H, Kubo F. Genetic targeting and anatomical registration of neuronal
populations in the zebrafish brain with a new set of BAC transgenic tools. Sci
Rep. 2017 Jul 12;7(1):5230.

Hoffman EJ, Turner KJ, Fernandez JM, Cifuentes D, Ghosh M, ljaz S, Jain RA,
Kubo F, Bill BR, Baier H, Granato M, Barresi MJ, Wilson SW, Rihel J, State MW,
Giraldez AJ. Estrogens Suppress a Behavioral Phenotype in Zebrafish Mutants of
the Autism Risk Gene, CNTNAP2. Neuron. 2016 Feb 17;89(4):725-33.
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Revealing molecular function of SMC complexes in chromosome structural control
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EFTHBD. AL/NVRDOELSIZDNAZRLQTEEEZISINT
WETD, fAeB13E. SMCEERZEOHRBMREBEDFIHZEITSS
VINOBERERL . ABREABBR IS ZEICLDT. FORTA
HZZALERRBLEDELTVET,

| cohesin
| loader
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input bound

A. Je—Y (SMC1/3) EERKRIC L DIMHIERE
BERETIL. B. BELAREBEIE— 2, RUTD—
J—gak. C, D. Je—YYODNAKERIEDHE
BNBRENEER. RUPHO—2T)VERIE LD,
A. A molecular model how cohesin complex mediates
sister chromatid cohesion. B. Purified cohesin proteins. C,
D. Biochemical reconstitution of topological DNA loading
by the cohesin ring.

o5

linear

Controlling chromosome structure is essential not only
for faithful chromosome segregation but also for gene tran-
scription and DNA replication and repair. Ring-shaped SMC
complexes (cohesin, condensin and SMC5/6) are central
architects of the chromosome structure. These large com-
plexes topologically entrap DNA strands to allow vital chro-
mosomal functions to be carried out. We have successfully
purified the SMC1/3 complex and reconstituted its functional
DNA binding reaction. Our aim is to investigate the molecular
mechanisms by which SMC complexes regulate the chromo-
some structure.

Selected Publications

Murayama Y. DNA entry, exit and second DNA capture by cohesin: insights
from biochemical experiments. Nucleus. 2018;9(1):492-502.

Murayama Y, Samora CP, Kurokawa Y, lwasaki H, Uhimann F. Establishment
of DNA-DNA Interactions by the Cohesin Ring. Cell. 2018 Jan 25;172(3):465-
477.e15.

Chromosome Biochemistry Laboratory SEE(A4{LEFRTE

Murayama Y, Uhimann F. DNA Entry into and Exit out of the Cohesin Ring by
an Interlocking Gate Mechanism. Cell. 2015 Dec 17;163(7):1628-40.

Murayama Y, Uhimann F. Biochemical reconstitution of topological DNA
binding by the cohesin ring. Nature. 2014 Jan 16;505(7483):367-71.

Murayama Group I LIFFZEZE

MURAYAMA, Yasuto
Associate Professor

ML fezum

https://www.nig.ac. ]p/nlg/]a/research/organ|zat|on top/laboratories/murayama/
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International Strategic Advisor ~E|BF#IEE 7/ \1 ¥'— / Visiting Professor ZEEXi%

Exploring the three-dimensional structure of the human genome
e LD =ZIRTEEIEER RS

EBOMRIEDFEDZE. —T VR, AvEa—5—mT7ZEREL= HI-C International Strategic Advisor [E|FSEEEE 7/ N\ H'—
TRICKDFEBARDITDI e AEIARBEZRONIL LD ELTVWET, Fio.
RS L7yt TU—BOY—=ILDIERHHB T HEoTWVET,

https://www.aidenlab.org/
LIEBERMAN-AIDEN, Erez

International Strategic Advisor
(Assistant Professor, Baylor College of Medicine, Molecular & Human Genetics)
(Assistant Professor, Rice University, Computer Science)

Our work centers on the experimental interrogation of genome folding
and structure revealed by a combination of molecular biology, sequenc- A, e N
ing, and computer analyses, namely Hi-C. We also develop powerful ge- J_/\\_?{ : “I’rT/’ Ty

RS 77 1/ A ' —
nome assembly tools. (RAS—ERAEDT - NBEEZEIZIR)
(SAZAREIVE—9—HA TV 2BHE)
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International Strategic Advisor [E|BFELES 7 X/ H'—  Visiting Professor EEZi%

Population genetics theory and its application to genomic data

BHEEZERET ) AT —INDZDIGH

SEE. BIA. HRE WD SEIFHEMRIC BTN S — ZIRR S DI D.
DNAETIZE#TOER < EEGRF IR Rt T EORE.

Development of population/evolutionary genetics theory and statisti-
cal methods for analyzing DNA sequence variation at various levels, in-
cluding between populations, individuals and cells within an individual for
understanding underlying evolutionary forces.

Department of Genomics and Evolutionary Biology /. « LR

https://gsbs.uth.edu/faculty/faculty-directory/faculty-
profiles.htm?id=c7addee2-c39f-4c3c-b41d-3868472c0fa3

FU, Yun-Xin

Visiting Professor

(Professor, University of Texas)
J—, Ay
=EHR

(THFIAKREHIE)

Genetics and genomics of adaptation and speciation

IS EE LB ) LHEE

BICEL DB DBCERES/ LER, THEEOBCEREBRER,
SR\ MREEDEZRSNCITD.
My current research is focused on the genetic and genomic basis of
adaptation and speciation, the genetic and neural basis of behavioral evo-
lution, and the evolution of sex chromosomes.

Department of Genomics and Evolutionary Biology /. « #{LHZR

http://www.ee.iee.unibe.ch/

PEICHEL, Katie

Visiting Professor
(Professor, University of Bern)

JATI, AT~

ZEHE
(NI REHIR)

Critical periods of brain development
PSR IC BT SRS

FhTzBId. FEBHORB D NEEZAFSTEAZRBL TS ELIZ (HED
GABALIRE D [BRFRHR] Z51EH L. ZORAMEEDATEEZFIRLET, 25U
FEEARREDE SOEFHBVARER O A AINDISAEICEARICEDEATVET,

We have revealed how early life experience shapes brain function:
specific GABA circuits trigger these “critical periods” then later limit corti-
cal plasticity. We actively translate these basic principles into innovative
therapeutic strategies for humans and novel Al.

Department of Gene Function and Phenomics B{=ZEMHTL%R

https://henschlab.mcb.harvard.edu/
HENSCH, Takao K.

Visiting Professor
(Professor, Harvard University)

N>, 987 K.

EEHE
(N=N=BREHE)

Vertebrate sex development

BHEBWICHB T 210 LikE

EALADHAR. Db, BREFEMKICEODMIIREZEEL. ZDFREF
BAEIEICRED DN F AN X LDERZBEIE .

Our research focuses on the molecular and cellular mechanisms that
lead to the formation of a mammalian embryo, the genesis of tissues and
organs during development, and the pathological consequences of devel-
opmental defects.

Department of Gene Function and Phenomics B=f-EMHT%R

https://www.mdanderson.org/research/departments-
labs-institutes/labs/behringer-laboratory.html

BEHRINGER, Richard R.

Visiting Professor

(Professor, Department of Genetics, University of Texas MD
Anderson Cancer Center)

N=IVH—, UFHp—R R

EEHR
(TFYRAREMD P VI—Y Y Bty Sd—BIEEMPEIR)

Chromatin dynamics and evolution

rav ¥ EREE(L

FIBIE R DT BLORRENE P TO—F ZlHAEHERTET.
E2AR/NUP USOEES, IO TF Y DBERA A VERICHITDF DERE
ZEANTWVET,

We combine biochemical, molecular and phylogenetic approaches to
study the role of histone variants and their dynamics in shaping functional
chromatin domains.

Department of Chromosome Science E{EAN= A LR

https://www.gmi.oeaw.ac.at/research-groups/frederic-berger/

BERGER, Frederic
Visiting Professor
(Senior Principal Investigator, Gregor Mendel Institute)

Nz, ILTIvo
EEHE
(DL AVTIRFRR Y — PR E T =E)
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NIG INNOVATION  EZSEHE - BT EE

Share our research findings with society through the technology transfer

WRBRDOML R, 1/ X—a Al EEIEL- R E IR

R D SEFNITIFIRRZERL . A=(I2ETT. HLLA
IN—2aVRIHEBET LT ERMTROESICER IS L
DHADE T, BERR AN EDHE. RE. SERZRD
EHIT. HE) ZEF. RS OBEREEFEEEH).
g, HZEESEEEHEL T FIAAD [F1] ZH=ICDRT
TELDFT,

Fio. BEEFEESICHICUCETEROEURUNICEE I 2885
BOELT. ZEOKRZ - AFHEBICH T SBHE. FHIBRE
EE) (HREI— BER. BHRERE BRV—JIYavIi &
RRMETE) 21740 CVED,

(2019 FE=R)

palliR)EnS T
Intellectual Property QUANTITY

455 R Patent application Stk
FIFEER  Patent registration 61t
EREOHBEMARY . 1ot
Joint research agreement with the private sector

AV BEBMIAZZH  License agreement 33
MTA Material Transfer Agreement 8821

Aiming at sharing our research findings with society and
creating new innovation, we are vigorously promoting active
collaboration with industries through joint research and tech-
nology transfer.

We are committed to managing our intellectual property
derived from research by patenting, maintaining, and licens-
ing in a strategic and efficient way.

We also play an active role as ABS Support Team for
Academia to support researchers at universities and research
institutions throughout Japan to obtain genetic resources
from overseas and utilize them smoothly in accordance with
the CBD provisions and the regulations of each country.

Selected Publications
PBAREER. BAECERORFICETINARRLE. ZHERTCEENEERK
ICBILCOERE. BRBEHRAIS. 2018 47 % [pp.35]

#WARIER. OEOERBEEOMELZM O FOLELIDMEHICOVT, B
BEERBARORELLUMBLHEICLECIMOAAICDONT, 2018 23
#%9% p. 9.60-9_64

AR, 2EERTEENFEY. ENEE (ABSHELD) FBEFHHICETS
ISE? 77> 7. 2017 Vol.563 No.10

PSARRERE. [ RE Y EGERICE T 2B ERBICET T—REDITE
SHOBEBIAOREL—]. MNMEA/ N—> 3 ROFHEME. 2014 p114-
125, avFoY s F4—HR

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/suzukim/

EFEE - MPER

SUZUKI, Mutsuaki
Director

PONEERR =5
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Office for Research Development Ut —F « PRI AN —4—F

Strengthening of research activity, IR (Institutional Research), and Public relations

Wz /i58{k. IR (Institutional Research). Jih$

R

LR FvrUFFual

Planning Ressarch

RIS Eife—k HRL S THE 5
Support for Research Start-up Counseling for Research k.
!

ERRG RS Rk

Support for Preparation of Grant Application

SRS
Matchmaker for Collaborative Research

Cutput Carser Progression

il

%

L

.

3

f:::"‘
‘%

T - T EE
Sclentific Writing / Presentation DOJO

«

v UTFHE
Career Counsaling

)
-

T=firaw el Workshop Planning

[AFICIEDDAM D EDRENZERASRICHBL ., 5288
paka sl Ec sl el

MEF. COEEZEYN—IZ3DOIvYIY (HFEI5IL.
IR, [R3R) ZHEELTVET, MIFTEIEREL T s FERY T
LEVICDWTOERPEIS. REFRBOXIE. BEHAYY
RORSEE). T—20 23y T REPENTIIROMN. EE
HEELEEBL. MRABOMLVPAT P ICHE I STz DF
BIJELF 9. IRTIE MFDERCET RN EER/ EMT—F
& - DL ET T, CNSOIEE THEIZIBHE. LEERICR
L TVE T, RZEDEE DECHT OBNIZTTIRIE PEFRE
MR EMRERNRERIELC AREIZ2=T— DT
BLdlEzBiELTVET,

“To maximize and further develop the potentials of those
involved in research”

With this motto, Office for Research Development (ORD)
promotes three missions: Strengthening of research activity,
IR, and Public relations. Our activities include organizing
workshops, mediating collaborative research, discussion and
advice on manuscripts and scientific presentations, dissemi-
nation of NIG Method, grant-application support, and ar-
rangements of international cooperation. Data collection and
analysis of research activities of NIG contributes to continu-
ous improvement of the institute as well as public relations.
Synergizing with the superb research environment and the
interactive atmosphere of NIG, we aim to play an instrumen-
tal role in strengthening of research activity of the scientific
community.

Writings and Talks

RABAE, BBET, WAL, WIDEF, UNED, EhER, HERT. K&
~OEMRE TR EEFE - KAHROREZICEIT/ZEIOES RATGESR B3
EFRAK% (2017.8.29-30).

ILABHE. FRRFEROIHEE : DEEFAY Y R ICLBMR DML LT n—/ LR,
WA FHRBRETFELIF— (2017.12.26).

Office for Research Development

REAE. IR-HRDFHMICOVWT  KRFERFBEREOEMEE AR, RAK
FER B2RIFERKRE (2016.9.1-2).

SE@AcDH, FY vy, LEE. DEEHAY YR TEIRSRET LY T—
Yar—RLd N, E25N. HiwIdHEE T3] 2016 dZERO.

DY —F « PREZAN—45—F

KURUSU, Mitsuhiko
Director

RIEAE =5

SEINO, Hiroaki
Assistant Professor

TEEERR Bh

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/ord/
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Office for Gender Equality BLZEESEHER

Office for Gender Equality
BLFASEHEER

B HEISEHBEE L. BEHO—CotigiEC &t DU
TOXRIERIEEZREFLTCVET,

¢ ZEHMRBEDEE
o —IRBDEM
O TARLEEDEEICLDBERNELE
o TBDREIBRODERAM
O TS DIz Dz =F—1R M
FHLLILECMBLARSEHERR—LR— (https:/
sites.google.com/site/nigdanjo/home/) ZZEBLIZS), B
HICHIFSBLHARSEDEL PHER DEB DEEFOBEL
TWET,
BLHBESEHEE ClE. RYEILS TR<KAHESADRDL
THENERECEOREREMEBELCLET. CBR. CEE.
HERKIE. BRERIC (danjo-nig@nig.acjp) FTHEELITEL,

Office for Gender Equality

A snapshot from In-house temporary childcare

HETLEYT—ya AR

Training seminar for scientific presentation

The Office for Gender Equality provides support to meet
needs of NIG people in all categories. Currently we can offer;

® A multi-purpose nursery room

® [n-house temporary childcare

® programs to allocate a lab assistant for childcare assistance
® |ocal information about family care

® seminars for research development

Please visit our homepage for more detail.
https://sites.google.com/site/nigdanjoenglish/

The office aims to ensure a comfortable work environ-
ment where people can deliver their full potential regardless
of sex, age, job category or other personal matters. If you
have any problems or requests, please feel free to contact us
at “danjo-nig@nig.ac.jp”.

https://sites.google.com/site/nigdanjo/home/

BLHESEHER

YAMATANI, Noriko
Staff

IBEF =8 &

HIRATA, Tatsumi
Director

FHIEDH =5 ) AR =8 @

YASUIKE, Yuki
Staff

B9%5E8),/ Research Activities
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TAKIDA, Masatoshi
Staff
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Technical Section #41i1:8

Technical Section

R

REEE

Management of rice paddy fields and green houses

RiffizRld. FTRERBOEFC. 1 220ORMHEDFIEL L&Y, B4
[FAREPEAZYSCERBSN. ENENDODOBFIMEOS LR
fire B ORI DOIFDEE 2 BEL CLE T, €DBPIRIIEZ
(272D IF DL DEAR QTR 2B EITOCLET,

O FFFT2ADRY ST~ BELEREZFA T TR
® ETIEMIBS DHLBHEEDRT - B2
o EREEISDKHVREDER - B
o E BB R DEBIRIEDHT
ONTSUAITWIN IR JWI P I IADIERT R
O X IGVAUOCT EBICLD 3NTTT —FRITIE
0 3V UNT, A% IS T1vIaBEDEYEEERDIEH.
M. BRANDDE
o 7 SDBEFH - E1HFRIES
ZDMBIZH. EERBAE. BIWEE - B FERIERICEDND
ERFHE TANOZSFEEEESIUOEREEZEL. ARG
DHFIRBEORBICELTULED,

Technical Section

Working environment monitoring

The technical section, to which 12 technical staff members
belong, is under the direct supervision of the Director-General.
Each technical staff member works in a laboratory, division or unit
and supports the following research activities inside and outside
of NIG using their highly specialized skills.

® Maintenance and management:
* The network and information security of the entire institute.
« Common equipment such as electron microscopes.
+ Paddy fields and green houses in the experimental farm.
« Breeding environment in the animal research building.
@ Transgenic mouse and knock-out mouse production services.
@ 3D imaging analysis services using microfocus X-ray CT
@ Development, preservation and distribution of bioresources
such as drosophila, rice and zebrafish.
® Genetic and biochemical experiments using budding yeast.

We help to improve the research environment at NIG in nu-
merous ways such as procedures for animal experiments and
recombinant DNA experiments, safety and health management,
chemical management, and laboratory work.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/tech

PAMTER

NAGURA, Masahiko
Senior Technical Specialist

REKE wwsra Ke 3 me
= a gy
BERIER MM
m |nformation Technology Team

BRERET L

AA

FURUUMI, Hiroyasu NAGURA, Masahiko Subsection Chiet ™ ©-101oct Support Team
Manager EEWE mE TOVTOEIRF I

S = SAKAMOTO, Sachiko  Subsection Chief
AR 2E

IRAERTF e

m Resource Development Team
DY—2RHEZEF A
KISO, Makoto  Subsection Chief

YAMATANI, Noriko  Technical Staff
0 Research infrastructure Technical Unit LASEF smms

O Project Technical Unit

OV I

m Genetic Resource Project Team
BLEREERET L

YANO, Hiroyuki  Subsection Chief

® Common Equipment Team
HoEHEET L
OISHI, Akane Subsection Chief

KEFBh e ReEdbH F#E
',\_A._I,YA%Q(:’T:S\\HI' TOSh_ie :ecmica‘ Staff  m Experimental Facility Team
EMEETL smms EERHERTF—
KASHIHARA, Misako  Technical Staff - .

’ SAKA, Kimiko Subsection Chief
HREDF mms o K Z27 ss

O Facility and Equipment Technical Unit
iEE e S
MAENO, Akiteru Technical Specialist
BIEFEE mmsrma

IMAI, Yuji  Technical Staff
SHIEZ wma
KASHIHARA, Misako Technical Staff

HEEYF wmma

Fii7:2./ Technical Section
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Intellectual Infrastructure Center

Bioinformation and DDBJ Center

AR - DDB] &> —

DDBJ (DNA Data Bank of Japan) 1&1987 FICERIISNE
LTzo EBIZEMRZE Y R—bdo728. KEDNCBISIU
MODEBIEHBHL T, HRDAHRS [EFIERRYT—5—2R -
O5Mb—o3y (INSDQ) | ZiERLTWLED, £zl < K- [
DOFEFTEBNL. 0K DNARI ROPZ /BREFHA
FILTUL\E Y, BEEYIERTEY 49— (KOBIC) EHHAL. 8BE
FEHTOT =5 RHELTVE T,

2009 FENS(E. MR Y =TTV HAT 92 NETD
Sequence Read Archive, I 7OYTONET—45%BEDS
S BioProject. AN DIEIRZEE IS BioSample HH « K
MTHALTEELTVET (FRIA) . 2013 FICIE. FZERAM
REHEE (JST) NAFHA TV RAT—IN—ALVE5—E BE
ANTILDT—IN=A (JGA) DERZRBELELIZ. BROZ
FITICLT, SHELEBHNEMROERELST —IN—AZR
HLTLEFT,

DDBINEFRITDAREZERNHAE T, PIPREECHTER
DHFREDDPLEHET, BFMETIEEINSD D 10% 587 L
TWEY (FHEB) . F/zDDBINDA VEF—Ry PO ARET I,
RAAVZTEBLTVED, .comBED .net V58 (BEFRL
). jpH2E (BA). .gov PRLAN &S5 CREBAT) . 2L
TEODREDNBZFIZIIABEPRLATTY,

T A—TCIRENMAEZREIFIC 22—/ <O Ea—4 (Z2/53Y)
DEEBEHHITHTVET, BE00ZL EOEFENR/Y
AVzEFMBLIEESRIEMFRZEEZELTVED,

DNA Data Bank of Japan (DDBJ) Homepage
https://www.ddbj.nig.ac.jp/

NIG Supercomputer
https://sc.ddbj.nig.ac.jp/

DDBJ

DNA Data Bank of Jap:
DDBJ Sequfice Read An-m ive

The Number of Bases by Contributors to DDBJ Release
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The DNA Data Bank of Japan (DDBJ) was established
in 1987. It collaborates with the NCBI in the United States
and with ENA/EBI in Europe, and maintains the International
Nucleotide Sequence Database Collaboration (INSDC) to
provide a worldwide public asset for life sciences. Data on
patent-related DNA and amino acid sequences are available
through the cooperation of INSDC and patent offices in Ja-
pan, the United States, and Europe. We also cooperate with
the Korean Bioinformation Center (KOBIC) to publish data
from Korean patent offices.

Since 2009, the three parties (DDBJ, NCBI, and ENA)
have cooperated to maintain the Sequence Read Archive
for next-generation sequence data, BioProject for research
projects, and BioSample for biological sources, materials
and samples (Figure A). In 2013, DDBJ started the Japanese
Genotype-phenotype Archive (JGA) in collaboration with the
National Bioscience Database Center of the Japan Science
and Technology Agency (JST). We will continue to provide
fundamental databases for life sciences.

Data submission to DDBJ is mainly from Japan; some
come from other Asian and Middle-eastern countries. The
number of submissions from these sources represents a little
over 10% of all INSD submissions (Figure B). Internet ac-
cess to DDBJ is obtained via domain names, e.g. 50% from
‘.com’ and “.net’ (from companies), 20% from “.jp’ (from Ja-
pan), and 7% from ‘.gov’ (from the US government). The re-
maining accesses are from anonymous sources or unknown
addresses.

Our supercomputer platform is free for Japanese inves-
tigators. Each year, more than 600 registered users conduct
life science research on our supercomputer system.

Bioinformation and DDBJ Center
4l5ER - DDBJEYS—

OGASAWARA, Osamu
Division Head (High Performance Computing)

NGB IR oL EESE

ARITA, Masanori
Head, Bioinformation and DDBJ Center

BHER tvs—& @

FUJISAWA, Takatomo
Division Head (Database)

BESE > on—HIE

NAKAMURA, Yasukazu
Division Head (International Affairs)

AMR— ERsEsses

SHIMIZU, Atsushi SAKURAI, Nozomu

SEKEE  @FERR BH £ @
SHIRAISHI, Yuichi KAWASHIMA, Takeshi
BHak— @Esoamstys—) JISEE @

KINOSHITA, Kengo
ATEE @Gk
OKUBO, Kousaku

RARAE @

TANIZAWA, Yasuhiro
HEEE @

HEFIFA - £EHFE. Intellectual Infrastructure and Collaborative Research
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SUPERCOMPUTER

NIG Supercomputer System
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National Institute of Genetics (NIG) operates a super-
computer system to develop the International Nucleotide
Sequence Database (INSD) and to provide computational re-

sources to domestic researchers.
BE R/ SOV ZERIEER T A LR iRiE P L=

DHT—HYDREDF T, 201 8FITBALTZAKMRANL —
JEL 201 9FICBALIZHLWETEHR Y AT AICKD, EnH
JGADMRH I DRI/ LT = DK S, KiFRIEERZ AT
TEDRFEEEXITCVET (FRER) . BENOHFRE»SI—Y

The key features of the NIG Supercomputer System are
the analysis environment specialized to life science research
and the comprehensiveness of public data. In 2018 we install
a large-scale storage system and in 2019 we replaced the
old computer system to analyze massive-scale data such as

BRI TED, T42R0BED30TBUTASIEE
RTHBWEITEY, AREI-HICIITHY RAIBREICE DGR
FOM. S8/ —RZBEETEEIDA TVaVbERSNTULE
9. BELE 130U EOHBEHISFHLT 600)\0)1—*3“‘73“3F|J

full human genomes that our JGA repository provides (See
table below). Domestic researchers can request for a user
account throughout the year, and the cost is free for users
of less than 30 TB disk usage. Large-scale users exceeding

this threshold must pay a prorated volume fee, and other op-
tions to rent computation nodes are available for a fee. Every
year, average 600 users from 130 institutions register to our
computing environment. For details, please visit our website
(https://sc.ddbj.nig.ac.jp/).

. 20198 AR/ OV
=} A e
N EET T S

BB A7 2048

FRLTWET, FMITEGEA R/ R—LR—T (https:/
sc.ddbj.nig.acjp/) ZTBRRIZSL,

ETEMATL22E

SHEMS T SHEMS AT 5548 AMD EPYC 512GBx 136
Intel Xeon Gold 384GBx 68 SRS
) 12TB XEUSHEM X 1
| )=
HIRFE DR S ayeioddal 3TB XEVEEH X 10 B
" (L\°Nb Intel Xeon Gold)
I 01948A% 10PB o
= E‘ _ E;—\ /7—
S EREEA L — 7PB A i N
e o #4225 15PB o
P GN— IR —D 5.6PB e L
InfiniBand InfiniBand
J—REMREES 4X QDR (40Gbps), AL

4XFDR (56Gbps) 4XEDR (100Gbps)

EAGTEMR2TLE  Computing system installed

HEFIFA - £EFE. Intellectual Infrastructure and Collaborative Research



Intellectual Infrastructure Center HEFIAEE L 5—
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Advanced Genomics Center
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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 bio-
logical (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 ge-
nome analyses from the universities and research communi-
ties, the target projects that will be conducted in this center
will be chosen through NIG’s Collaborative Research Pro-
gram that is open to researchers outside of NIG.
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[JSequencing Division
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TOYODA, Atsushi

Project Professor
Division Head (Sequencing)

KUROKAWA, Ken
Head, Advanced Genomics Center
Division Head (Data Analysis)
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Genetic Resource Center
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Genetic Resource Center

NIKI, Hironori
Head, Genetic Resource Center
Division Head (Bioresource Management)
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The Genetic Resource Center is composed of “Biore-
source Management Division”, “Plant Resource Development
Division”, “Division for Development of Genetic-Engineered
Mouse Resource”, and “Bioresource 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 collect-
ed 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 or-
ganization of Japan Agency for Medical Research and De-
velopment (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 or-
ganization 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.
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Services of the Genetic Resource Center are accessible from the pull-down menu (Model Organism
Resources) at the NIG website.

[JPlant Resource Development Division
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Division for Development of Genetic-Engineered Mouse Resource
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Division for Development of Genetic-Engineered Mouse Resource

The Division for Development of Genetic-Engineered Mouse
Resource was established in 2011 to provide mouse reproductive
engineering services. We are providing services not only for our
institute, but also for other universities and institutes. We are plan-
ning to expand our services to industry.

<Main services>

1. Establish transgenic mice

2. Establish knock-out/knock-in mice using the CRISPR/Cas9 technique
3. Establish knock-out/knock-in mice using ES cell lines

4. Cryopreservation of embryos and sperm

5. Microbiological cleaning

6. Other services are also available upon request

https://shigen.nig.ac.jp/mouse/researchSupportingUnit/
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Chimera mice (left), Microinjection into fertilized eggs (right)

Unit for Experimental Animal Care
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Unit for Experimental Animal Care

The Animal Research Building is a major animal facility which
was set up for advanced research using experimental animals
such as mouse and rat. The facility supports breeding and experi-
ments of mouse and rat, and contributes to the promotion of re-
search and education. We also support research using valuable
resources such as wild mouse strains for researchers inside and
outside the institute.

https://www.nig.ac.jp/facilities/Animal/index.html
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The Animal Research Building (left) and animal room (right)
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Radioisotope Unit
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Survey meters and files used for the administration of radiation and radioisotopes.
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Radiation is a subject of research to investigate effects
on living organisms, and is used for labels in various fields of
life science. The Radioisotope Unit is responsible for the ad-
ministration of radiation, and provides support for studies
that take advantage of radioisotopes.

In Caenorhabditis elegans, sophisticated methods are
available to determine gene expression patterns and to gen-
erate genetically modified strains, which are indispensable
for reverse genetic analysis. Aiming at the elucidation of gene
regulatory system, we study microRNAs, which serve as
post-transcriptional regulators of gene expression. Our ap-
proaches are to develop novel methods for functional analy-
sis, to identify target genes, and to unravel the physiological
roles of microRNAs.

Selected Publications

Andachi Y, Kohara Y. MicroRNA Detection by Whole-Mount In Situ Hybridization
in C. elegans. Methods Mol Biol. 2018;1680:75-86.

Andachi Y, Kohara Y. A whole-mount in situ hybridization method for microRNA
detection in Caenorhabditis elegans. RNA. 2016 Jul;22(7):1099-106.

Radioisotope Unit

Hamashima K, Mori M, Andachi Y, Tomita M, Kohara Y, Kanai A. Analysis of
genetic code ambiguity arising from nematode-specific misacylated tRNAs. PLoS
One. 2015 Jan 20;10(1):e0116981.

Andachi Y. A novel biochemical method to identify target genes of individual
microRNAs: identification of a new Caenorhabditis elegans let-7 target. RNA.
2008 Nov;14(11):2440-51.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/andachi/
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Database Center for Life Science (DBCL
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NHF—HN—2 (SRA [NCBI], ENA [EBI], DRA [DDBJ]) [CEfFSNTz DAERS—T VY] F—FICDWT, SESFLEHETERN ST —F DBRPIIVO—RN
TEBERYADBCLS SRA (http:/sra.dbclsjp/)

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 [DDBUJ]). Users can download NGS data after browsing comparing and selecting them in various aspects.

SATYALVANH Tld, HRATHTZIZIEHET— - In life science, thousands of database(DB)s are publicly
HIN—2R (DB) DMARSNTHD. ZDSERDAEDERICAR]  ©  available worldwide, and become indispensable. However,
RICHEDOTVET, LU, [REBDBARDNSHEWV] [EWLVS © many comments from users complaining the hard-to-use
NOHSEW] [F—4ZHAEOET-BEHBRMINTEAL] ¢ DBs suggest that these DBs and the surrounding environ-
5E. DBOXROVERIBOD 0 DREEFIIFN TIddDNEBAL.  ©  ment are not sufficiently refined. DBCLS was established in
Ktz 5~ DB#HEEILDOAZARRE LT 2007 FICHBEED - ROIS in 2007 as a core organization of DB integration, and
TUH—ELTRESN. DUk DBOMELEREICEO. M ©  has been aiming to solve these issues through R&D for DB
ZDOHENZ S0 SIBHEMOMFERALY —CADFFE. DB reusability, international DB standardization and various train-
DEBREEVETOTCEE LIz, AVY—FFIZERDREERD  ©  ing programs. In 2014, while the main lab of DBCLS moved
<. 201 AFEEICHDBERASEMmRICBELELIZA. BIFIC  © to Kashiwa, some members moved to NIG as the Mishima
—BEBEEARICBLEL, EvIT—SIDEWERDSRNS - lab. Itis highly expected to maximize the synergy with DDBJ
DDBJ 249 —F LD F I—EFBLIZVEEXTVE T, - in effective use of Big Data.

Selected Publications

Bono H, Hirota K. Meta-Analysis of Hypoxic Transcriptomes from Public Ohta T, Nakazato T, Bono H. Calculating the quality of public high-throughput
Databases. Biomedicines. 2020 Jan 9;8(1). pii: E10. sequencing data to obtain a suitable subset for reanalysis from the Sequence

. Read Archive. Gigascience. 2017 Jun 1;6(6):1-8.
Ono H, Ogasawara O, Okubo K, Bono H. RefEx, a reference gene expression

dataset as a web tool for the functional analysis of genes. Sci Data. 2017 Aug Naito Y, Hino K, Bono H, Ui-Tei K. CRISPRdirect: software for designing CRISPR/
29;4:170105. Cas guide RNA with reduced off-target sites. Bioinformatics. 2015 Apr
1;31(7):1120-3.

https:/dbels.rois.ac.p/
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Center for Genome Informatics (CGl)

Center for Genome Informatics (CGI)

e Thie =ain geals of the Coslecamh Gevsme Praje

Thal feidhd] o e dad 18 drbyidt § S-S0 HEat I bhiwe’ R 0t i 2ebibhd 0] MEABRLRTY FRaSNIRt Sttt Mrw verttiriied Suettrialaly sda g
B Strreitisl WL Prrougt whild gerome dueeoag of e dotiacec it dootien it Diracaalive goaTE itdhvieh.

LR

[ - U

BRI
Cowigcanth fow=sd and dats wore adder

*Foarmic] cianm s avadabls from Companstve Damorscs Laborwsory, Masionsl Iostibuts of Geretion. Passs o-mail o corsani il rig.oc 5

Assrmbiy Efarmation
[—— Letra_L 0
ATy ca T

— AbESas (O0A) [T S D L 5 T

Bickrojec 1T FLr
—— 5 oy

[ —
Tois L7k S—=SHAVADT LITIY—, I—THYA
o of wcafleide 78 T s EISERSITSNISEEFPOSNV 45E
Bhand wA3 HaEy DIEFHDOBREFEHTZSD. BLAST/BLAT
Cacmgra0 o4 ZRVAEEMRRICHSLTED, 751
frevews FRTT AV DRERZMMDT/ T— 3V EREHIC
sl W e EERICHERIDENTES,
1 8 gere o T

Coelacanth Genome Browser. Information
about the annotated genes and SNVs on the
coelacanth genome can be searched and
browsed. Homology search using BLAST/
BLAT is also available, and the results are
visually displayed on the genome browser with
other annotations.
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Next generation sequencing (NGS) technologies have
dramatically increased the throughput of DNA sequencing,
and is now widely applied to various areas of life science
research. Not only model organisms but all sorts of species
are studied based on their nucleotide sequences through
de novo sequencing/resequencing of genome, transcrip-
tome analysis, and metagenome analysis. In order to analyze
NGS data and to obtain proper results, special knowledge
and skills of bioinformatics are required in addition to knowl-
edge of biology. CGl is engaged in the promotion of genome
sciences by providing sophisticated technical support to re-
searchers analyzing genomic data, and by developing novel
bioinformatics tools and human resources.

Selected Publications

Tatsumoto S, Go Y, Fukuta K, Noguchi H, Hayakawa T, Tomonaga M, Hirai H,
Matsuzawa T, Agata K, Fujiyama A. Direct estimation of de novo mutation rates in
a chimpanzee parent-offspring trio by ultra-deep whole genome sequencing. Sci
Rep. 2017 Nov 1;7(1):13561.

Maeda J, Kato D, Arima K, Ito Y, Toyoda A, Noguchi H. The complete
mitogenome and phylogenetic analysis of Japanese firefly ‘Geniji Botaru’ Luciola
cruciata (Coleoptera: Lampyridae). Mitochondrial DNA B. 2017 2(2), 522-523.

Center for Genome Informatics (CGl)

Hoshino A, Jayakumar V, Nitasaka E, Toyoda A, Noguchi H, Itoh T, Shin-I T,
Minakuchi Y, Koda Y, Nagano AJ, Yasugi M, Honjo MN, Kudoh H, Seki M, Kamiya
A, Shiraki T, Carninci P, Asamizu E, Nishide H, Tanaka S, Park Kl, Morita V,
Yokoyama K, Uchiyama |, Tanaka Y, Tabata S, Shinozaki K, Hayashizaki Y, Kohara
Y, Suzuki Y, Sugano S, Fujiyama A, lida S, Sakakibara Y. Genome sequence and
analysis of the Japanese morning glory Ipomoea nil. Nat Commun. 2016 Nov 8;7:
13295.
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Platform for Advanced Genome Science (PAGS)
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In order to understand life, massive and highly accurate
DNA sequence analysis has become more important than
before. To meet this situation, it is essential to develop a
large-scale and state-of-the-art genome analysis system and
to share it with the research community. Platform for Ad-
vanced Genome Science (PAGS) was adopted for this pur-
pose for six years from 2016 as a platform in Grant-in-Aid for
Scientific Research (KAKENHI) on Innovative Areas — Plat-
forms for Advanced Technologies and Research Resources
funded by MEXT. We provide such a genome analysis sys-
tem for researchers who are granted KAKENHI and selected
by the selection committee.

In PAGS we will provide a variety of technologies, com-
bining the following 6 items in large-scale DNA sequence
analysis and 5 items in advanced biocinformatics analysis as
warp and weft as shown in Figure.

B Large-scale DNA sequence analysis

® de novo genome analysis  ® RNA analysis

® \/ariation analysis ® Metagenome analysis

® Epigenetic analysis ® Ultra-high sensitivity analysis

B Advanced bioinformatics analysis

® Pipelines for basic analysis ® Knowledge database for Al
® Comprehensive annotation ® More advanced bioinformatics
® Multi-omics analysis

To promote the PAGS activity, the National Institute of
Genetics as the core institution of PAGS has established a
network for cooperation with the institutions to which the
participating members belong to promote the PAGS activity.
Currently 50 members in total are participating in PAGS from
18 universities and research institutes (27 departments).

(B) | Researchers granted MEXT/JSPS Kakenhi |

- ¢

Managing group
National Institute
of Genetics

U. Tokyo
Grad. School of
Front

Data/Results

Osaka U.
Grad. School of Medicine

Cooperation

Other
he platforms

Tokyo Institute of
Technology

U. Tokyo
Graduate School of Science

U. Tokyo
Hospital

Large-scale DNA
sequencing group

Advanced
bioinformatics group

Others

Data publication/sharing

DDBJ | NBDC/DBCLS

L Platform for Advanced Genome Science )

Sapporo Medical U. Kyushu U.
School of Medicine, School of Medicine

https:/www.genome-sci.,jp/

XI5 - SATLMTEIET —9 T+ T 2AERBERERAE

fthDYISFRIEHES

[JLarge-scale DNA sequencing group  []Advanced bioinformatics group

TANIZAWA, Yasuhiro  Assistant Professor

KR N SR R —EEEF By
TOYODA, Atsushi  Project Professor KUROKAWA, Ken  Professor OGASAWARA, Osamu  Project Associate Professor
OEH = wmams OFN 58 sz —/NER 3B mmems
KQHARA’ Yui X X FUJIYAMA, Asao Project Professor MORI, Hiroshi  Assistant Professor NOGUCHI, Hideki  Project Professor
Principal Investigator, Project Professor —FE L FVESE smEses o —7 EYE OB OISR sasmmx
/ J \Elg%ﬁ\ INOUE, lturo  Professor NAKAMURA, Yasukazu Professor KONDO, Shinji  Project Associate Professor
MARLIENRE - HEHER GO —F/ L%REB sz OFFRHR— 22 —ITERET mmasEx

(O MiEENIEE. — | FEHNE)

BRRAS, RETEAS, KRAZ, JUNKE, AURERIAS, TEAZ, BILERARR. EXRMREMIRT. BISHEAZ. HERZ, IR, FEHAF REFIIENAE, |

TBEARE. H'9'S DNABIFERT. RRERERAZR. RFRIMREHE
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NIG-JOINT (Joint Research and Research Meeting) | sams: - msxa

ESCEGFHTRTE. EnFICEISMEMADOHRRELT, KE., MAFREE OHBEMFTERBIICZIT ANTLE T,
ERSOMFEICHENBORSZRM T SO, RBIKOPFADHE EFIAOMFEEICES [HETT] RO [H5Ea] ZF=MELTUVE T,
REITRILDIC BFZOHBEMFEDTONTED, 2019 FEHET 106 HFOHBATTEET 1 5HOMRSZETL BELEHREDHITTVET,

As the central institute to study various aspects of genetics, the National Institute of Genetics (NIG) positively accepts joint research be-
tween NIG and universities or other institutes. In order to offer joint research opportunities to researchers, NIG has been conducting “Joint
Research” and “Joint Research Meeting” between researchers inside and outside of NIG.

As shown in the next page, many joint researches are held every year. In 2019, 106 Joint Researches and 15 Joint Research Meetings
have been held and achieved excellent results.

7xX

> NIG-JOINT e

[HEMTE] 8 ESLECFMITFIANDMTEE DS DFRAHICED
&, EIDEGCEMFFTNAOMFRELRICKD. FEDHFTRAICD
WCHBL TSR T, RO IBRAICDITTEEE{TOCLED,

[HEATE (A) ] [ERHEEIMTT] ([CERIRSNS &, Eig - S5m0
[SEEIESHR S BIcODIRE < SFEBE DA SNE S, [HEFHTT (B) |
TIINE - BEBROMFREDSHESNE T,

Based on the application from researchers outside NIG, NIG
researchers collaborate with them for conducting the research on
the subject of application. The following three categories are solic-
ited for NIG-JOINT [A], []] and [B].

In NIG-JOINT [A] and [I], travel and accommodation expenses
are provided to visit NIG for conducting discussion and experi-
ment. In NIG-JOINT [B], travel, accommodation and research ex-
penses are provided.

Whole-genome sequencing of goldfish with a wide variety of morphological phenotypes

Fo¥a0y ) MARHERBRO SR Z LA T HE O

R/ MARFERE
IAF YA T AFRFR
ARREME 2R

FUFIRFEOTF NORE\E LN
HERTDHON TAFY SVFaY
BE BB R RBOREN RS

Graduate School of Bioscience

Nagahama Institute of Bioscience and Technology

OMORI, Yoshihiro, Professor

The goldfish (Carassius auratus)
is a domesticated cyprinid teleost. At
least 180 variants are currently pro-

duced. Goldfish are a useful model for
studying genome evolution after the
WGD event and understanding the
molecular basis of vertebrate develop-
ment.

NIRTE. 180U LNV EHETD. o
eB5ld. FoF3025/ LR L. F
VFDEFECREABREICLDET
JLBEEDNIN, 400 BERIICRR I o722
EZRSMNCUIE (Science Adv 2019, 5,
eaav0547) . 85N/ L5z TTIC
BI5 LDEOTAF Y EEEF 0+
DRIBEIDZIFMZEHCT AN
DIiFTZED TS,

FRUITHAFY HEOM BONOEE. F+U1 (Z8). ZVE. h#
DFEEEDERZFF D,

Calico Telescope-eye goldfish show the telescope-eye, long-tail, calico,
twin-tail, and short-body phenotypes.

» Joint Research Meeting I MRz

[HR=] £ld. EILEEFMTEFANSNOMREDSDERAACEDE,
ERDEGCFMTTFTANAN OB AN CTER T SMFER T I, SRS
Tl SERLEROMTHONCTNE D,

Based on the application from researchers inside or outside of NIG,
Joint Research Meetings in small groups are held for information exchange
and active discussion.
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HERFE (A)

HRRE

1A2019

2A2019

3A2019

4A2019

5A2019

6A2019

7A2019

8A2019

9A2019

10A2019
11A2019
12A2019
13A2019
14A2019
15A2019
16A2019
17A2019
18A2019
19A2019
20A2019
21A2019
22A2019
23A2019
24A2019
25A2019
26A2019
27A2019
28A2019
29A2019
30A2019
31A2019
32A2019
33A2019
34A2019
35A2019
36A2019
37A2019
38A2019
39A2019
40A2019
41A2019
42A2019
43A2019
44A2019
45A2019
46A2019
47A2019
48A2019
49A2019
50A2019
51A2019
52A2019
53A2019
54A2019
556A2019
56A2019
57A2019
58A2019
59A2019
60A2019
61A2019
62A2019
63A2019
64A2019
65A2019
66A2019
67A2019
68A2019

T LIBERD S DE T X ARDIEREME S K OWERH ORAT

Multi-omics analysis of mangosteen (Garcinia mangostana) fruit ripening
DNABIERTRNICHII S EMBETHME A > 51 U HEMF B DEMIE DRSS
BHEMW) DR IRIBERAN = X LBRBBICE) ST LE8 T/ NERAT

RADseqZ L\ UNEEERDERTHIC. 72/ 71 Patelloida saccharina BES AR hybridization/ — DEE
A MERNTOYFF+4% (Cordyceps militaris) EREEBE DEEAT

BIIREE LI CF 5 I SNERAORNEF ORISR

NGS BT 75w T 74—/ Maser \DEIT/ S TS5 > DIEER
AXHEAICBIFTBNSV AR Y DEE)

BN RBHERTTFRICLS A ROBRHINICEE I 20 FBEFZHIBENT

A X RHBY) DHEE RN LIC BT DESHIE Ry ~T—2 DERIT

AR FEERBICRE IO

AR A ZHIEICBE DO DB TF DIEBERRT

Integrating protein biophysics and population genomics in Drosophila

Transcriptome Profiling of Tobacco induced Oral Squamous Cell Carcinoma of South India using Next Generation Sequencing
FRIMEHEROECRVER & FIERB O

BIBEET DT/ DNA 0RO T8RRI

FEEER KIR B F BRI C £ NK AR S4BT A T L DR

Whole exome sequencing of Syndactyly patients in Vietnam

AR HITDMEN B D2 IO D FECEBR DR
FOKASITHITDBABITEETR AN = X s DERER
FHERMESIORRGENICE T SHBERON S DEGNER
ASUTVEDAINICHITDMERERS— F—/ \—DERIEE]
BSEER T LD R ERRAT

ST AEHERAR DY VO BEEEICHITS NIV R PORE]
2auYauNTCHIIDREBEEFIECES I DHHERIEEDELRICE
EAEUZOBEIF OISV RUPIBSEH#IF I &0 FIiB DR
HERP/ I ENXI CRES S S a3\ T FE BRI EER R AT

b AA PR OEF BRI BT

FERBEZ Rk S BT ESRAIC ST DRI EHIE AN = X LDERBRICEIF T
SROVRUPEDYY—LOEBEERICSITDEENSHE DR

RO ERIECBY I ST
EEMEERNEOIETERRID in vitroHE(C KSR

RS — 4 XF) T az B LA DRRRE

Analysis of the nuclear function of the Argonaute protein MEL1 in rice meiocytes
ARICHITDREFEDBECRIZRIEOBET

BRFURERIAD 3 RTHBIGHREZEL,

NAOOCT 23> 2B\ BB DFEEI R E OREAT
AROTHHABEICHIBH S NMIROTO) S LM - A~ TP - SEEMERS 71 A B0
F—hTPI—RBICKDEFEA XD ODNEN BRI BDERE
EMDAFEHIRIRTIICHITBL SO SV ZRY Y OINFEIIE O
NAYATA—NAXHECT ZRVWZBROMRFE DEBRE Y ZRIRZT

AR EIEEFZ A AN Z X LDHERAA—I VD Z LD
PERESRFEBIRCH VT PO T RIS GEN CERBEEE =8 SEERFOEE
RN B AR EHERIRRAIRZ ML T I = a— 09 TR
SRR ST S 1BEEZ 15 AEF Semabb DIREERRHT
BREEShZR ORI PR = I B OERA

Identification of Gal4 expression lines in brain regions involved in social behavior in zebrafish.
Screening for zebrafish transgenic lines for in vivo studies of cardiovascular development and disease
Study of neural circuits and behavior in the zebrafish larva

Investigating the Evolution of Vertebrate Appendage Patterning Systems
Identification and characterization of Schwann cells subpopulations in zebrafish
Transgenic approaches for understanding stem and progenitor cell behaviors in the visual system of embryonic and larval zebrafish.
Screening for eye-specific expression patterns in a collection of transgenic zebrafish lines
Optical interrogation of freely behaving larval zebrafish

Identification of a highly selective marker for satellite glial cells in zebrafish
Development of spatio-temporal transgene expression system in the turquoise killifish
TADABADTFEEENAA—D VD

Control of DNA dynamics : Interplay between DNA compaction and gene expression
Rod &4 & Divisome HEE1AIC LS HHEHBAA REHIAE B DRZEA

DEEER} Schizosaccharomyces japonicus DMEITOEVBEF DEERBERT
IO FVHIEESROES TN

BRI NI Y DI AN X LD

MSM R IZZRIIZH1FD I A—) ARIBIFIEDBYPIE(R T A H = X DERER
HEMIRBER E N DN IADTENB I ORI TS X DR E
BEBEET LN ORDIREMEEDITENERIC LSBT

NOADFRFEEFNRB LI, SHREHEDEGF IR

T LAIENTIC L DREBIRERDIEEE

MERKRE

RRERERT EYERERFS

Universiti Kebangsaan Malaysia (UKM)
RRERMERASE ERT —IRNFHER
BRAE IS

RERF  RFERFREERPT

BRSOV RIRRANHRTRRT
BLUKRT FFEQ

RRAKRY KRFERRFESHEMATR
MRS ANREVZATFT
FRAGHERMAZRAS Sl Rithseht
FRAMNERMAERAS /MU TUA%S
BhHEKRE E£YRERENBMEE5—
SRERAT BEE

BRAC University, Department of Pharmacy
University of Madras
EMBERME T S—MAM 7 LERRTH
BREXE EEFRSHTH
IRARE EEREATEETZR

Institute of Genome Research, Vietnam Academy of Science and Technology

BRIERZ Ao HEHTTR

BRAY 1B

BIARE RFEREFEZMFE (EF)
MRRE BEENEMTE Y 5—
FERE RFHM

EHEAFER BEEESTER

BEEARE KEFEFHITH
WORKRS  HAFTHEREBIEA M
RAKRSE B

BERSY HEFHMTR

REARZE A - RIEZHER

WRAE HREREVS—

REART HEERFHITRT

RVA:D): YN il

BEAY LRSI

Zhejiang A&F university

RRKRE KFRFEDRFMITN
RRRE KFEBIEFRATR
BERT KREGETFMIH
RoUBRAY BIHER
NIFFRGIER RS T55
RAE BRNER
EREYFRATRT  ECREMTTER
REARY ERRSTInES TS
REBRIIAY AFEREmEFATN
KRKRZE KEBEptEerTTR
RRAY ERFHImhERMTZ 59—
IERERZ EFHFTH

Yale-NUS College

University of Madras

INSERM

Australian Regenerative Medicine Institute
Helmholtz Zentrum Munich

Reed College

Universidad Mayor, Center for Integrative Biology
University of Science and Technology of China
University of Virginia, Department of Biology
IBS center for plant aging / DGIST
SIIFERAS BTEH

INSERM / Univ. Lyon, FRANCE

NHARF B

B2 e i S TS S 1= = el A e
BEEMIIRT KRFRVATLERHFMITH
ANKRE EFEWBHEREIF 25—
RREEFREMAN fEHEENTOIToN
BEBRIIAY BmRENFE
RERMBFEASE EMHETIFER
BRAZE EZH
FHROSEEEIN_—RERZHMAN HEFE

SRFRRAC
Hoe-Han Goh
BB E
BRES
FREFES 2
OEER
MRS
VAR

AT B
FEIRIEN

nt i
BRBREREE
IeERE—ED
MK Sharif Siam
A. K. Munirajan
g2 E
&)lEER
mE—=
Nguyen Thuy Duong
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=
MNE—
LI5S
IEES
LIRESIR
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SHEZ
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Hua LIU
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JINERR
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RREN
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KEFFEIE
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Ajay S. MATHURU
B. Anandan
Candat Virginie
Frank Tulenko
Hernan Lopez-Schier
Kara L. Cerveny
Leonardo E. Valdivia
Quan Wen
Sarah Kucenas
Yumi Kim
SPEE=
LESTERLIN, Christian
1B RKE
TBRFEN
FH_-5BR
THTE
HHIEH
™MIBENF
TR B
=R
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List of Funded Proposals (NIG-JOINT) I 2019FE RBICLDIHEMHRRE

i % R & mERKE

69A2019 W URADMERMFRE HRMEITENDRSERRAT BILXY AFREANFHENEZENERERRN R4S
70A2019  SRBANLEMEL SONSYRY Y DIEITRT v LEBHIEREORT  UBEBRE KREHREZMIHR FFEBE
71A2019  RSVRY VESROTHIHIRFZ B LI ERIR O 5 —DFE MORMILRS ANREVFATFT "k B
72A2019 EBEFENSVRIRYY GLT A EELIZN SV RV VERIIEHS DIRR REARF EFRMATER ERE
73A2019  YOAXFAFDSVARVY VANDAL2 1 12 LDIIHIEEDBRAT RRAY AEFBERMATTH EQR 2
74A2019 4RI COBIRION T EE S EREDERNT BRAY EE4EmAIR EBBEIR—S
75A2019  HP1 [CXBBNION TV EEZIRODFIE EREVSMRRT OO FUHIEIRRER  ALE—
76A2019 R RDETERFEL AN = X LOBENT BAFERAZE BEIZE FafE—
77A2019  HERAEIARIC ST DM BEREET IV DIEE BREERAE BETEH s &
78A2019 BB ARBIREE N LI ERED - M EEENEE8 DARER EREIMBFERSE BHIER BEEHI
79A2019 BHFEUSZREFADEMEK IREERRIERMAERAR SRBIERMmES X #
80A2019 fERYV/NUBEERBUVCBIRERD SRR I SERHIA—IFIHE BEEMAS AR RIBT LA
81A2019 iR/ LREHH AT CRISPR/ Transposon gene integration (CRITG ZEoRBABENBTOS VI WERYATLORT — RIGAE EFMHEMNBMTEYS—  EBXES
82A2019 IEIERTFICINE I DR EEGF OSBRI RRARZE PAVYS—ThREatr5— RIS
83A2019  ENABRIICHITBRIE TS IAYSDTRDT LD ST RIERZ FBERZETOY T+ PHRTTRn KRER—
84A2019  AIMAEREHBRIERIDHIICRIHO S AN Z X LDERH REKRE REREFRMZTR =N
85A2019 ERAEY) DNA ZATHEBBEESRDESIREERRT ROUERASE ERTSE FEEFIESY
86A2019 3 IauNTIZHBITDE RN H3K36 AFIUMEER DRBRERIERAT TERZE EFHTER H OER
87A2019  Epigenetic analysis of xylem cell differentiation in VND6-unduced Arabidopsis cell suspension Gregor Mendel Institute Frederic Berger
88A2019 HERIEMDEBEID REEE) WW— ZHlfll T 20 FHtB DR RRAZ KGRI RIEMRR KaEDE
89A2019 iV NELIRKMEIBDIBE DTLIC ST DHERERRNT ELEXE NOVATANTATEBHFHAF FNER
90A2019  HEYIHBRS DR AR Z HIf I S/ NEMIFHIE A D Z X L DT BILRE BRARERTTR KRR
91A2019  /NEEFDENERFIZM AN Z X LENZRFEDERA JUNAKE:  FEEEIFRRR FIEZEA
114A2019 Hi-COEERLIZT/ L7V IS DORFE RATERT 4SBT HF RERE
115A2019 U S EARDRIEBICE BLUBECHIT D HMBEEE DR RERRMT RAERZE FERETOY T PRRTTR FRISAE—ER
116A2019 M/ NEHIRIBICSITD AN HRSIEREMEICDUVNTORENT HRZFERAE HEZR b FEER
117A2019 KEBRFEEDOFH T AR TF CHC (I VREOI DI LS T ZBRERRNT TUNRE  REFFEREF AT Al
118A2019 SMC 4 >// YU RecN IZ &S DNA ZASHEIKHEERF DI BAZNRESI IS ZERASZ BRE ZH £
119A2019 PACAP /wIPUN IARBE ER\VARERZA LT DMRREGTF VT DT (LSRR EomieeRliZmrttrs— HE &
120A2019 Screening Gal4 transgenic zebrafish in the pancreas, liver and heart lineages Sanford Burnham Prebys Medical Discovery Institute  Sean Xin-Xin Zeng
121A2019 Identification of zebrafish enhancer trap lines expressing in the gonad Institute of Molecular Biology gGmbH (IMB)  Rene Ketting

HERAF (B)

i 5% 5% & MERKE

92B2019 A RICHITSEFIAR - HF DD FAND=XLDERA BEASY HEZE AFHET
93B2019  FUFahEBORREICEHIDELFERDETE BR/MARE TOVTAPIMAIATIAER  KRHHA
94B2019 RERAREZBRHTEINEZIE T SHELIE OBETF RN BREFATE HwefE 45— NEB
EFFHERTE

i 5% 5% & mERKE

9512019 Identifying and characterising Gal4 GFP transgenic zebrafish lines for discrimination behaviors including numerosity. Queen Mary University of London Caroline Brennan
9612019  Identification of Vagal Reflex Circuits in Zebrafish Fred Hutchinson Cancer Research Center Takuya Kaneko
9712019 #EREPNEHAIZ BB Kinesin-5 DFTHEEEDERRR University of Wisconsin-Madison, School of Medicing and Public Health ~ $5AN &
9812019  What are the different functions of the long and short human RIF1 isoforms? University of Aberdeen Anne Donaldson
i

i 5% 3R =8 muELRE

99R2019  MAEMICHIFS RIS L - LHTIER AT & Z DFIAB REREAT EoflEs P
100R2019 #8¥)+ > IAN T« D AT = 2019 BPAaRE BFEH REFHEAER
101R2019 DFHEATTDZAREE T JUNAKE: BT FEEN
102R2019 AR FEEFDE RRAY KEmRRFESHZMI TR RERE—
108R2019 T/ LERZE /A TFA Y TANTA DV ADEREESHTT ESLEREMGAT  ABECHTRE H/ E%eA
104R2019 [IRIBFRD DNATEER| it = BILRIIARE TI5H A&
105R2019 BMAETEICHDOIREMR - JOYTY « RBREICEISMHRR REART HEEFMIT ReAHENT GRE—H
106R2019  Oryzal@Y./ I\1E# 7 ER LIOELIZ R IETTOHEE TUNKE KEREZHMTR L2
107R2019 BRIBANLAISEICNITDERDI 1T XY AaNFRANNEMGREIRR L S- SRER
108R2019 BRI AT AT HITSHRINEB OENIEE (R REKRZE O ABEERZRFEFT Fo ==
109R2019 Biennial Meeting of the Plant Epigenetics Consortium in Japan REEMBIEZASE KEFRILZMITAE NI
110R2019 JONFY - IEEDH M ES 1 FZIRICL ST/ Ll EREYEMTERT IOV TFUHIEMRTRER AL —
111R2019 ANERBAEED= 2019 BHERE EFRMAR ==
112R2019 FEIENFE—F—5IH= IERBEMRTHE ARICT TR AN
113R2019 FERLTEHIFMI= TUNKE KREBEFHTR SEER
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Joint Research | 201952 zomosEmE

HEH R % MAZRE (MREBH) MANRKSE 249 HA &

BRI S~ ;ﬁ?&iﬁ%ﬁ@@étl\ PS3BLFEREIDELFUUEND IUAFHEMRE HEEE /N Ml 118.08.01~'20.03.31
2D

B2 RRFRRT DI X EGFEENMSMTEICRIT T HEDRENT NOAFHEMARE AR /N OBl '18.11.01~'21.03.31

EBREZRAS BE _EREHRROGIEEEICH TR EEZ B AR DEE FETHHRE H® MEE#HE=ETF '18.04.01~'20.03.31

TREBARZE IPS HEBERRFER TIRFERDMEICHITD IO TF VB SHRT TILGAFZOARRE HE mis—18  '18.02.16~'21.03.31

TREBAZE IPS HEBRRRFTR IPSHIRR R TS0y AVHERERISFBLED  HESCHEMRE HE  JIIBPE— 18.0201~'21.01.31
i

Konkuk University Molecular analysis of seed dormacy and germination in wild Y EICHFRE % ki =2 "18.01.01~"20.12.31

species of rice

ARAGHFRMAZRAS - RRIFNE A EFHENELENUIEFREROHENREOHHE  EIECHRE e Bk 2 '1804.01~'21.03.31

B
SBETRITRRRAAE 1) MAPLE [C K DXNRAVEFEAS T NBEERITANBITTES RS/ LBRTHRZE BEHR 2@ 3 '19.04.01~'22.03.31
REFMORBEL
2) ERRIEERRT & MAPLE 5% F U\ =AY ISR BT
) L IERAE AIDEAMTICILBE L EYIFIH DTHRIEMEEZ HiE  #5NFA '19.01.18~'20.03.31
JUNARE AR — RAEHE A BRI < w T D BB (DARAR RETEMRE B MB®EF 19.01.04~'20.03.31
B3 LEEET
TR FHUFUTFTEROS T —UEBIMIC LD NRBBASTE BEETZARR IR ME®WEF 18.09.15~'19.09.14
EFILRIZADIES BH  REEET
BERIIEMKZ Cldn-6/9 double KO ¥ DRIZEERAT HETZHRE ey HEHMET '19.08.22~'20.04.30
B L2EHET
BREAZ FRAFE || BV VIR (CTLNR) BEFTiE NBBETCHRE R F/bB%E '19.08.01~20.03.31
grgininosuccinate synthetase (ASS) Tz AUIF<EIE OIS
ZHA
ZHEMILAE FBRAEERS DR L AR 2 BN E LTEiTe AN SV RETEMRE IR ME®BEF 19.11.19~'2211.18
ITTYWII IR B EEET
BRLEERR R EEEFEYORZNZHRIEDT LHR BT LBARE  BAEE 2 . '19.09.01 ~'20.03.31
FOMEBEEOEEMT 244
Commissioned Research | 201942 smms
RHE MEREE (FAFER) MERKKXE RN E
RIS REEE TILITDBH « EEBEEEDAA—I VI EEEETIVDREE P/ ER #48  BIE—8  '15.10.01~'21.03.31
RIS REEE RN MRS DY ROV TS —LBITCHERZ RO/ NN A1  BEIEROMMRE #2E hE—F 151001 ~'21.03.31
VIARTAYIR
R MIRENEE 5 INEBNT P TV —a R BB 9 B Mg - DDBlvy— BRI 3 '15.10.01~21.03.31
R MIRESE DNAXFJNCBENDT ) LDA RERfZERIDE LIZIES /L TES/ LHARE R BBHEYZ ’15.12.01~'21.03.31
TRRMEDIRRE SHEERDER
RIS REEE B V) SOBDRREISAUBHEEERNADALIAND  ATFHRTEMRE 28 #5FA 171001 ~'20.03.31
H—BETIRIE - MR M DR
R MIREEE E%%E@IED“IX?% wORIEISBORRIBE ZDABRE  ITET/LAHARE B FHEZ=—  '17.10.01~'19.08.31
RIS iREEE NIV LZE  BRT—IN—ADHLTE NBETCHRE BB H/ % 17.04.01~'21.03.31
RIS REEE MicrobeDB jp DER1LICEIF 7= FRRER & ER 5 LECRRE % BJ)II B 17.04.01~'21.03.31
RIS REEE SRR VRS ER L UFIBR OBR HAEMECHATRE B8 =SEB8ED '17.11.01~'21.0331
RIS REEE YBEREZBLIZ XY ROS I EHRER EHRVNT—IRRE Fi®  BHEMR  '18.04.01~'21.03.31
RIS REEAE RE T =PI D—)VROERBEE EMInER M F A DG EHRVNT—URRE HEEE BF £ '18.06.01~'21.03.31
RIS RETEE 2avIIUNIREBRTRICLDIBEADNAPARISER SESHEWSEHFAE BiEX  EF & '18.10.01~'21.03.31
FEBEDOEEL
HAEEMIRFREE REIRICEDBERD/ \ M IrvIlFORBERIEADICA 4HrwhI—ImRE 2% BHEER  17.04.01~'20.03.31
HAEEMRRREHE S E A0 A F =LA RR IR DR, BT LRI E  BEE SH % 17.10.01~'20.03.31

BRERMT AR ETNBPERRI—TAR—TVIRVNT—I(CLDE  NREGHEE R H/B®B '17.11.14~'20.03.31
o REWTRBOREECFEREBORBEENTIATT
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Commissioned Research I 2019 %FE ZEER%E

EFE R RE (ARER) mEREKE 2 E
BHEMIIAS RS — TV AT =S DBRET/ T—3aY BEIEROWARE 58 SBE—  '17.04.01~'20.03.31
(BARERRTTRREERE)
BT EREERVICARIRIREES SURBITIC L DRIESZE  BIERAMHATE HHE tE—F  17.04.01~'20.03.31
(HREFGAFREHEEE)  RUORMEROER (SEL)
BHERS T AZEWERRT —HIN—ADBE REECHERATE 2 AR—  17.04.14~'20.03.31
(BARERRTTRR )
SRS AMEIEDIEEE N2 el T REBEEDIFHOERESC  EHrvhT—OMRE KR 84 £ '18.06.01 ~'20.03.31
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B Activities toward international cooperations

NIG conducts various programs to support the entire scientif-
ic community and to strengthen interactions among researchers
worldwide. The “NIG-Joint” collaboration grant includes a special
program to support visitors from abroad. Among the genetic
strains resources that NIG develops and provides to the commu-
nity, more than 40% are sent to researchers outside Japan. NIG
has supported many workshops aimed towards promising inter-
national collaborations and cooperations in the future. Enhancing
scientific communication skills is another way that NIG contributes
to promote international collaborations. NIG has developed an
educational curriculum for effective scientific presentation - called
the “NIG Method” - and disseminates this methodology to aid
globalization of the scientific community.
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Molecular Mechanism of Chromosome Replication
IVIRIDLDTTYA
http://kanemaki-lab.sakura.ne.jp/symposium/
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B NIG International Symposium

Every year National Institute of Genetics (NIG) organizes an
international symposium of various fields of biology and genetics
to promote research and academic interactions among research-
ers from NIG, Japan, and all over the world. In 2019, “Molecular
Mechanism of Chromosome Replication” was scheduled to be
held in March, 2020. However we regretfully cancelled the sym-
posium due to concerns about the spread of COVID-19 disease
caused by the coronavirus (SARS-CoV-2) infection.

Symposium website:
http://kanemaki-lab.sakura.ne.jp/symposium/

= Date: March 4-5, 2020
= Venue: KKR Hotel Atami

EEI7A International Activities
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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 re-
ceive assistance from the NIG Internationalization Promotion
Committee with their initial move to Japan — and throughout their
stay at NIG / SOKENDAI. The support includes help in visa appli-
cations, administrative procedures upon relocation/employment,
flat hunting and medical care. We will also provide useful informa-
tion of the area to enrich your academic and personal life in Mishi-
ma. Free Japanese lessons are offered to those who wish to learn
Japanese language.

For more details, visit Committee web page:
https://www.nig.ac.jp/jimu/soken/info-int/Support.html

Please contact the English Help Desk with any inquiries:
info-int@nig.ac.jp

B NIG International Members

NIG has always had international researchers and students
carrying out research activities for various period of time. We cur-
rently have a total of 35 international members (including 19 grad-
uate students of the Department of Genetics, SOKENDAI) as of
February 2020. They are from India (7 members), Kazakhstan (5
members), China (4 members), Malaysia/UK/Vietnam/Korea/Paki-
stan/Mexico (2 members from each) and France/Spain/USA/Tai-
wan/Philippines/Ghana/Sri Lanka (1 member from each).

In tea gatherings held regularly for the international members,
newcomers would attach their portraits to a world map showing
where they come from. With time passing, the map has become
filed up as more people joining NIG from all over the world.
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» Events
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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
Biological Symposia are held throughout the year, featuring

distinguished speakers in many areas of biological sciences, from
universities and institutions worldwide.
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70th Anniversary Commemoration and Lecture on June 1, 2019
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B 70th Anniversary Commemoration and Lecture

In commemoration of the NIG’s 70th anniversary, a commem-
orative ceremony and lecture were held on June 1, 2019. The
commemorative lecture was attended by more than 100 nearby
high school students and educators.

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, pre-
sented by its faculty.

Rz (RS D= DEE 175,/ Activities and Events for Research Promotion



Cyber Museum of Genetics
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Department of Genetics

SOKENDAI
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https:/www.nig.ac.jp/nig/ja/phd-program/
main-page-top/main-page/

National Institute of Genetics (NIG) functions as
the Department of Genetics, the Graduate University
for Advanced Studies, SOKENDAI 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 fre-
quent seminars, journal clubs, and workshops on sci-
entific writing and presentation. Highly qualified
students can receive financial aid. For more informa-
tion please visit the web site of our graduate program.

https://www.nig.ac.jp/nig/phd-program/
main-page-top/main-page/
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Department of Genetics,

School of Life Science, SOKENDAI
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BEHEERNOMTEEDHENBZBENE LI HEE T, United under the term “Genetics”, graduate students at NIG
EfHSIIZDNAT —IN—R M2 <DOEBREYRGEEDECE R, continue to expand the frontiers of life sciences in molecular and cell
BB OLBMEE AR OEMIE A ZTIS-ODBEN biology, development, neurosciences, evolution, structural biology
S THSTWEY, S0, #8040 DRI — T RENENDT— 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 re-
sources for basic research in life sciences, such as the well-estab-
lished DNA database (DDBJ), an extensive collection of natural
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B Small Lab Size
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- Unlike most other Japanese universities that retain the “pyramid”

BGH T BEOAEREbENZ IR DM R EZ AR LU T lab structure, professors and associate professors organize inde-
THETOCVNET, SHREDEREL 10 A\BIRE/NEBTTOT. pendent research groups at NIG. Each group is small; a typical lab
B BB BEDEVNSZRNTE T, BTEIZOASEMRAE] A consists of fewer than ten people. Thus, the ratio of faculty to stu-
BEDOHEHIZ2.08 N THD. KA TIROIES(CEE dents is extremely high, an average of 2.08 faculty / student. This

enables the graduate students to have frequent and in-depth dis-
cussions with faculty — something not possible at institutions with an
undergraduate program, which must accept several students per
faculty every year, not counting undergraduate students!
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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. The courses are designed to foster critical thinking
and logical discussion skills. Courses on scientific presentation
and scientific writing are also offered. Using a remote lecture sys-
tem students can take courses in various disciplines provided by
other departments of SOKENDAI. A large number of seminars
covering various fields of life sciences are held at NIG, including
“Biological Symposia” featuring eminent scientists from all over
the world. In addition, members of NIG present their progress
during the past year at weekly “NIG Colloquia”. 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. In addition to the thesis advisor (Pl
of the lab in which the student belongs to) students receive guid-
ance and support from the “Progress Committee”, whose mem-
bers are selected by each student from outside their own research
group. 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. In addition, students have opportunities
to present their work every year in poster progress sessions, and
have discussions with the committee as well as other faculty and
postdoctoral fellows. By providing a friendly and stimulating envi-
ronment 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 confer-
ences.

BRZER Department of Genetics, School of Life Science, SOKENDAI
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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 collabo-
rations between groups are very common. Graduate students
also actively and freely visit other research groups to acquire new
techniques and knowledge, which is another advantage of small
groups. NIG also hosts various types of researchers, such as
postdoctoral fellows, collaborative researchers and visiting scien-
tists 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.

B 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 Physi-
ological 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 depart-
ments hold a joint retreat every year for scientific interactions.

REEIIFER BEEFEEIN Department of Genetics, School of Life Science, SOKENDAI
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NIG and the Department of Genetics conduct various activities to support graduate students and enrich its graduate program.
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DTS, RBHBRAICKOMTH R T, DN OZEBELTESITHL.
AFBRBEEDDX. 28] - FRERRUIHMIET HROOSNSHIE N D
SES-H
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HEREPETEEZTRIC, RABEROA—VYIURS] ZERLT
WEY. BeDOHBICHFEENZRARI BEDRABRIRRAF
TESENEHIE T, BAAZFTUPRIETOI SLRVLERE
REREBR TOTSLICSBELTED. EANDOHRBZHLETS
SAEDHEKICOIOLET.

B N TOERISHN DB

MAMREDHITTZ5. REEFFZTOHERTY, BLFBFHCTIE,
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BREFBRICRFENABTEIEELDOET, —ABEE3A
HENDD. ZNBNUC, N2 FvFY - bALEFRLTVET BA
FBIFHRICEDFET).,

m BPEEREROFTE

HREICEOTIE, BICHTRRENIZII TESZEDMRENCHKRTD
BENBAREIITY. HICHEETRIR - Fam 9 SRENILEFRMITERT ST
DICIFRBIFBICDIITZVEEN T, BESEUSH TIC [FEE TR - 30 -
KRTDN] “EETEDLD BEEBRIPMAICHFEL DEEH
AVYR] ICHBAFEBRETOCVE T, sHlIZU T URLEZEBLTZ
=L
https://www.nig.ac.jp/jimu/soken/courses/OSC/OSC_Lhtml

B Financial Aid

Students accepted to the special graduate program for inter-
national students will be granted financial support. Third year stu-
dentscanalsoapply toa“Research Fellowship for Young
Scientists” grant sponsored by JSPS. Other financial aids are also
available.

B Aid in Finding a Job

To help our graduates find jobs after obtaining their degrees,
NIG collects recruitment information for positions such as post-
docs and assistant professors and informs the graduate students
and alumni using a web page and a mailing list. The Department
of Genetics has agreements with two external programs that sup-
port career development of students in PhD courses.

B Travel Funds

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

B NIG Dormitory

The NIG dormitories are available for students. There are two
options: Private Unit and Shared Unit (residents will be provided
their own rooms).

B Courses on Scientific Writing and Presentation

Scientist must not only make new discoveries, but also com-
municate 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 Genet-
ics offers many courses and workshops on scientific writing and
presentation, including a special scientist training program called “NIG
Method”. For details please take a look at the following URL:
https://www.nig.ac.jp/jimu/soken/courses/OSC/OSC_I.html

R REPTAS: EmRIEFA BEFEEM Department of Genetics, School of Life Science, SOKENDAI
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» Research Internship

| ssazT0o5.s

B AR EDOLH OBETHAR T TS L
BEH CIAZEFEDIZOD [FBAZTOI S

B Undergraduate Research Internships at NIG

NIG offers a 6-week undergraduate research internship program for interna-

EERBLTCWET, IBEREE. SnMOBakRIH
EDIAH, B ©=F—SMELE, Te<sADTOIS
LCEEMOMFREEEERARE TSN TSHT, ik
& - BREILETCHIDSHaSNE T,

https://www.nig.ac.jp/nig/ja/phd-program/taiken/

tional 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 provid-
ed 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 depart-
mental 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.
https://www.nig.ac.jp/jimu/soken/intern/index.htmi

» Graduate Education at NIG

| xmerezzcuzin

BRFERORFRHE R, [BIILCHMRRE] OFflZBEELTL
F9, L. COERBENIMTRE CFELIIEEEHZITTE
B CEDDIITRBOF . RKEREDEE. MERTELIZLODER
BHZESBALRS. BEOBRBNICITE IS EHWETY, BILFE
WICERERINIZH R T FEFRE O DMREDHEICERER
EEOTHTLIZSN, PRIFELFEREEZDOHERBID—HITI,

Educating future generations of scientists is central to the
mission of NIG. Our graduate program provides many opportuni-
ties for students to gain scientific knowledge and professional
skills. We look forward to your active participation in the program.
Below is an example of a first-authored recent publication by a
NIG graduate student.

Creating a Reliable Mass Spectral-Retention Time Library
for All Ion Fragmentation-Based Metabolomics.

Tada |, Tsugawa H, Meister |, Zhang P, Shu R, Katsumi R, Wheelock CE, Arita M,
Chaleckis R. Metabolites. 2019 Oct 26;9(11). pii: E251.

ZH—EKX TADA, Ipputa

» Programs to Host Researchers

| sEmcmELLS

BRI ERFORFREDHEICOEMLTCWE T, BRFE
FCNICEHE T FBNH ML CL\ SR FRE (Bt - BRI
Torld. MFEIHBENAMEE] ELTEGH TR TS ZED AIEE
TY. BEMGEQEREDDDEEA. ZDED EXRICAIELAD
SEGCHITT TS [ZEUTRA] HIE P, KFFEDER CIEMDH
THiIFT 9D ECHTE] OFIEbHDET. FMIFILITURLZCE
<fZsbye

https:/www.nig.ac.jp/nig/ja/about-nig/how-to/

NIG accepts students who belong to other graduate pro-
grams (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-funded postdoc positions (NIG postdoctral fel-
low), one can also work at NIG through externally-funded postdoc
grants (MEXT and JSPS Programs) or grants to individual labora-
tory. In addition, NIG welcomes sabbatical stays of foreign faculty.
Please contact your proposed mentor/host/hostess for details on
the programs.

HRERRAZIRTASE EHRIEMFR BEFEIN Department of Genetics, School of Life Science, SOKENDAI
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Management

(2020%F 4 B 1 HIRfE)

EESE  Advisory Committee

ARFADEECEE T2 5B EIRZ O EMFEEICEI T HHIEC. FIRMWELRODHDICDUVT, FTROFEB™ICIELE 2.
The Advisory Committee gives advice to the Director-General on administrative affairs including joint research programs.

ARRFTF FRAFZEHZ =8 8 FRRFEFERREIR

URUSHIHARA, Hideko Professor Emeritus, University of Tsukuba TAKAHASHI, Satoru Professor, Faculty of Medicine, University of Tsukuba

BRI RRAFESEHFMFTENR fi{snEa:) TUNKRFRZEHR

KURUMIZAKA, Hitoshi  Professor, Institute for Quantitative Biosciences, The University of Tokyo TACHIDA, Hidenori Professor Emeritus, Kyusyu University

EREST BRRAR ARSI FRFSRST B{CFFRRFAE SRS Y 5— K

SIOMI, Mikiko Professor, Graduate School of Sciences, The University of Tokyo NISHIDA, Eisuke Director, RIKEN Center for Biosystems Dynamics Research

TRlE—1 b e e e 3l B ST 1 TR SRR T 2 9 —F —LU—5—

SHINOZAKI, Kazuo Senior Advisor, RIKEN Center for Sustainable Resource Science MATSUZAKI, Fumio Team Leader, RIKEN Center for Biosystems Dynamics Research

BEMX FERFRRERHBMITHBIHEIR ) BE RERFRF ek FMARMTE

SUGANO, Sumio Professor, Future Medicine Education and Research Organization, Chiba MORIKAWA, Kousuke Researcher, Graduate School of Biostudies, Kyoto University
University

- FIAZER)

BAKZ BILEBAFHE

TAKAGI, Toshihisa President, Toyama University of International Studies

ZARZRH BIFTE lpa) DU RS RBITE % b= FOTRE T S—R
NIKI, Hironori Vice-Director SAITOU, Naruya Head, Department of Genomics and SAWA, Hitoshi Head, Center for Frontier Research
RPN i Evolutionary Biology e N .
BERETF B e B JEsE— EERERRRSE
SAGA, Yumiko Vice-Director aE2HA B EMFRATER: KAWAKAMI, Koichi Professor, Department of Gene
o IWASATO, Takuiji Head, Department of Gene Function Function and Phenomics
2l BlFfR and Phenomics BRI BEADZXLRFREGR
KUROKAWA, Ken Vice-Director . - . o . = BITXT]= FR
I o s RS—E BLEANZALIFRIATEEH KAKUTANI, Tetsuji Professor, Department of
j(yJ%A% 1SR TTRIATE 5 MAESHIMA, Kazuhiro  Head, Department of Chromosome Chromosome Science
OKUBO, Kousaku Head, Department of Informatics Science FHES)
PR/ APU—R—E  Advisory Board
FPTICHRDBESIAICDVC, PIRXIGEEZZDKOICISCBEZ1T D,
The board members give advice to the Director-General and/or the Advisory Committee regarding the principles and policies of the institute.
it fEx RRAZZEHE WIESCHAUS, Eric  Professor, Princeton University
SAKAKL:(OSthUkI Prof__essor Emeritus, The_Umversny of Tokyo ROSSANT, Janet Professor, University of Toronto
Hf B— RREEFROMFPNESER ' - . .
TANAKA, Keiji Chairperson, Tokyo Metropolitan Institute of Medical Science HUNT, Tim Emeritus Scientist, The Francis Crick Institute
#aB=sE  Council for Strategy Planning
FIROIEEBO T MFRAMOEECE TR A HHOEBEIESZITD.
Under the Director-General’s supervision, the Council makes basic plans and policies on NIG management.
#E TERE ST 1 AYJN— {CRZRE HEHETF ZF)Il 9
Chair HANAOKA, Fumio Members NIKI, Hironori SAGA, Yumiko KUROKAWA, Ken
B ARERESIIRESTE  Council for intra-ROIS liaison and Coordination
TIEAEE DEEICRI T o BELIES 217D,
The Council plays the coordination role to cooperate with ROIS headquarters.
ES T ift ot @Y CAREE SRS AR —
Chair HANAOKA, Fumio Research Planning NIKI, Hironori Evaluation NAKAMURA, Yasukazu
THEMET S - MR AEEY $HREERR
SAGA, Yumiko NIG INNOVATION SUZUKI, Mutsuaki
2l | ErHESEHEEREY SEHEDH
KUROKAWA, Ken Gender Equality HIRATA, Tatsumi
6 - ATLRRMREBLBAEEY (CAZRER RSB S
ROIS Strategic Planning Committee  NIKI, Hironori Public Relations KURUSU, Mitsuhiko

FTEM{L Assistant to the Director-General

FTROmIZXT, FenHIRERD DHEIRIICIET D,

Under the order from the Director-General, the Assistant to the Director-General carries out special missions flexibly and expeditiously.

STHiE FRIAHR— HBE1EY SEHIEDH )RR NH O EI
Evaluation NAKAMURA, Yasukazu Education HIRATA, Tatsumi Animal Experiments KOIDE, Tsuyoshi

EE  Management
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BESSEHENEZEES  Inter-University Collaboration Committee

(%EE) Chair

(FANZEE) NIG members

z " MoHRGEtS—K )= = FnBagtys—K
SAWA, Hitoshi Head, Center for Frontier Research SAWA, Hitoshi Head, Center for Frontier Research
(FT5AZ28) Non-NIG members BafH= BEANZ X LARRHD
g@EH gi J/E\l FUN A 28T KA:luJT//:\NI Tetsuiji iro_fessor, Department of Chromosome Science
TACHIDA, Hidenori Professor Emeritus, Kyusyu University 7@ E?ﬁ%? BIFfR
o SAGA, Yumik Vice-Direct
R FERFRRERHBMITHBIHEIR ::”' o w?e Ire\c or N
SUGANO, Sumio Professor, Future Medicine Education and Research Organization, Chiba 1hiE & TN - LT RS
University SATO, Yutaka Professor, Department of Genomics and Evolutionary Biology
BREST BRAZ AR F TR
SIOMI, Mikiko Professor, Graduate School of Sciences, The University of Tokyo
(2020 FEZE8)
&/ fERlE8%= ZEBR NIG Commitees (Chair)
IPREEEES AR HEZER b8 BrREEEEaS b8 B
Future Planning NIKI, Hironori Library KITANO, Jun NIG PD Selection KITANO, Jun
FEEES 2| 58 I —%8= EEBA BRFEEEER g
Budget KUROKAWA, Ken Seminar IWASATO, Takuiji Museum of Genetics SAITOU, Naruya
HRRHESS AR FEESS AIS—1# ERHEESS A B
Facility Management NIKI, Hironori NIG Projects MAESHIMA, Kazuhiro Internationalization KIMURA, Akatsuki
HBRREES AN B LHESS EE 2
Common Equipment KIMURA, Akatsuki Publicity SATO, Yutaka
ETHEHESS =) B MNP EESS EEFMA
Computer KUROKAWA, Ken Intellectual Property KANEMAKI, Masato
e REEER H/ L% YORNEER NG LML BETRITIRGREREE: ARRAR
RI Safety INOUE, Ituro Mouse Bioresource KOIDE, Tsuyoshi Ethics of Human Genome Research  OKUBO, Kousaku
BETERERZEEES H/ R 1RNEER ki 2 ZEFEEER H/ iweA
Recombinant Experiments INOUE, lturo Rice Bioresource SATO, Yutaka Safety & Health INOUE, Ituro
FEBEER AN R REENEES {CARZH NEEREER P
Animal Experiment KOIDE, Tsuyoshi E.coli Bioresource NIKI, Hironori Conflict of Interests Director-General
BN - K EREER SEEE koA s —BERE: Rl TR FOBaElEL Y- BEZES FTE
Fire & Disaster Prevention General Manager Advanced Genomics Center KUROKAWA, Ken Center for Frontier Research Director-General
DNAT—SFiEFIRESs  SHEES NTAXUNBEIE SIEEESR HEREF DRVOAMALBEERER MEMHET
DDBJ ARITA, Masanori Harassment Prevention SAGA, Yumiko Engineered mouse supporting SAGA, Yumiko
EECERESS g NERRETIAMEEDEES ARAE
Genetic Resources NIKI, Hironori Ethical Review Committee OKUBO, Kousaku
on Research Involving Human Subjects
(2019EFEZS)
DNAT—4YFABEEZEES Fi9ZEE  DNA Database Advisory Committee (Non-NIG members)
FiE [l BE - BREERMCEMIREBSERT Y 5—0 LEH B TUNKRZERFE B EE T OR 2R
KRR —LR HAYASHI, Tetsuya Professor, Department of Bacteriology, Faculty of Medical Sciences,
ITOH, Takeshi Leader, Advanced Analysis Center National Agriculture and Food Kyushu University
Fleseareh Grganization B B HSRPTRARRR SAS 2 5 — KBS AT LT —L
IR RRAFRF AR RIAIE AR AT D)V IBREHE I U—4—
R HIRAI Yokota, Masami  Team Leader, RIKEN Center for Sustainable Resource Science
KASAHARA, Masahiro Associate Professor, Department of Computational Biology and Medical N N yrens N N Ny Sl g
Science, Graduate School of Frontier Science, The University of Tokyo E ’Fzﬁ Ezgmﬁ)ﬁﬁﬂ%ﬁ/ AAYALVAT—IN-2V I~ EE
EE%%@% TEAFARKEFRHABHFMEFH AR HOSHI, Junichi Director, Department of Planninng and management, NBDC Japan
SUGANO, Sumio Professor, Future Medicine Education and Research Organization, Chiba Science and Technology Agency
University P N
—— N . RN AT BRI R S 5K
é/ﬂ%/u\ Ezggg’%éﬂi\ﬁ?;ggﬁ’ﬁt/1779/\77\12/97'%“5ﬂ3 MATSUOKA, Satoshi Director, RIKEN Center for Computational Science
E . G
= =y TS24 N AR T P~ N A
NAGASU, Takeshi Research Supervisor, Database Integration Coordination Program, NBDC =X RRAFERFATCT. A%ﬁﬁ 12 ?ﬂg
Japan Science and Technology Agency MIYANO, Satoru Professor, Human Genome Center, Institute of Medical Science, The
University of Tokyo
—[E B LSRR AT A BN 2T 25—/ A FA Y TAN TA D 3 o
S SRR ) e ¥ ETRBE AR R v 5
NIKAIDO, Itoshi Team Leader, Laboratory for Bioinformatics Research RIKEN Center for MIZUSHIMA, Hiroshi ngﬁéo'['ggltchenter fodtolcheathlinionpatics Pationallipstiiele!
Biosystems Dynamics Research
ARBRLEF SREAARIE T St B T 2 HITRIER

HATTORI, Masahira Professor, Graduate School of Advanced Science and Engineering,

Faculty of Science and Engineering, Waseda University

JEE Management
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FI7VEE  Recombinant Experiments Committee (Non-NIG members)

A —

URAKAMI,Kenichi

PNEBEES

BFRRIIEFR DA 2 S —FRFRAEIPT R

Deputy Director, Shizuoka Cancer Center Research Institute

AR TF

KOBAYASHI,Kimiko

FTZAZEES Animal Experiments Committee (Non-NIG members)

BRI A BERENFHEREDNERHR

Professor, School of Food and Nutritional Sciences, University of Shizuoka

BFRES

SHIOJIRI, Nobuyoshi

BRI I

Professor, Faculty of Science, Shizuoka University

HYIBIEEREES FES  Genetic Resources Committee (Non-NIG members)

e R
AKASHI, Ryo

EBHTS

ASANO, Masahide

SRS

ARAKI, Kimi
5 B

IBA, Koh

TH &
EZURA, Hiroshi
RREEAD
OHKUMA, Moriya

NEREZ
OGASAWARA, Naotake

[ N

OKAMOTO, Hitoshi
W =
OGINO, Hajime

N

OBATA, Yuichi

g &

KATO, Hiroshi

LB —ES

KAMIMURA, Yoichiro

JRJHIE {eB

KAWACHI, Masanobu

NEER

KAWAHARA, Nobuo
JbSeRzz
KITASHIBA, Hiroyasu
55 =

KUSABA, Makoto

IAEE
KOBAYASHI, Masatomo

AN =EIA

KOHARA, Arihiro
gV
SASAKURA, Yasunori

BRI

SATO, Kazuhiro

WakE

SHIROISHI, Toshihiko
HERE—

JINNO, Koji

REESC

SUEMORI, Hirofumi

EE  Management

BIFAFEF B ES R F IR
Professor, Department of Animal and Grassland Science, University of
Miyazaki

FEPRFARF IR AT M R SRR EER R
Professor, Institute of Laboratory Animails, Graduate School of Medicine,
Kyoto University

REARZEDRBSRIATL - TEEVI—HRBETIDHHIE
Professor, Division of Developmental Genetics, Institute of Resource
Development and Analysis, Kumamoto University

TUNRERFBIEF AT E 2R
Distinguished Professor, Faculty of Science, Kyushu University
TEAZEDIRERYT

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

(LT A F Y= 2 S—HEMM R ER
Head, Microbe Division, RIKEN BioResource Research Center
KRG RMAF e AF L EHUR

Professor Emeritus, Nara Institute of Science and Technology
BCFRAFB RN EMI 2> 5 — B RE RIS 7T
F—LU—5—

Team Leader, Neural Circuit Dynamics of Decision Making, RIKEN Center
for Brain Science

[NEARFMAERATZ Y I—HIR

Professor, Amphibian Research Center, Hiroshima University
ERLEERRTERR/ A AV Y —2FT 25— 45 Rl

Special Advisor, RIKEN BioResource Research Center

RX - BREERNMRSMAHBECEREVI—R
Director, Genetic Resources Center, National Agriculture and Food
Research Organization

IR SRR SRR TT 2 5 — RSO )V BIRERRTE
F—L EiRFRE

Senior Research Scientist, Laboratory for Cell Signaling Dynamics, RIKEN
Center for Biosystems Dynamics Research

ERCRIBTIATAEY) - £RRRIRIEMTFT Y S—ENZHREER
REFFHEER

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

EERER - @ - RENAERENERAT SR
Director, Research Center for Medical Plant Resources, National Institutes
of Biomedical Innovation, Health and Nutrition

RIERFARF REFANTRIEIR

Professor, Graduate School of Agricultural Science, Tohoku University
[RERFARZRE LN E AN RS FREERE
B

Director, Laboratory of Plant Chromosome and Gene Stock, Graduate
School of Integrated Sciences for Life, Hiroshima University

EB(LEERRTERN/ A A VY — 2T 2 S —EERENRRER
Head, Experimental Plant Division, RIKEN BioResource Research Center
EERER - @R - REMAPMEESRMRERRU—5—
Project Leader, Laboratory of Cell Cultures, National Institutes of
Biomedical Innovation, Health and Nutrition

FRAZF THEEERETVI—R

Director, Shimoda Marine Research Center, University of Tsukuba

R F BRI AR EA R

Professor, Institute of Plant Science and Resources, Okayama University
BBLERRTER/ A AV Y 2TV S—R

Director, RIKEN BioResource Research Center

RIS MRS (7 0/ 09— 5L MERFA
fRERR

Director, Culture Collection Division, Biological Resource Center, National
Institute of Technology and Evaluation

RERF DAV - BEERFAIATERR
Associate Professor, Laboratory of Embryonic Stem Cell Research,
Institute for Frontier Life and Medical Sciences, Kyoto University

FLIES
SUGIYAMA, Minetaka

SEHT

TAKANO, Toshiyuki

HhEHE

TANAKA, Kaori

e R

NAKAGIRI, Akira

FRATe

NAKAMURA, Katsuki

FRATARS

NAKAMURA, Taro

RENESS

NAKAMURA, Yukio

ENEiCF

NAGAMURA, Tokiko

ABAEEF
NASUDA, Shuhei

R B
NARUSE, Kiyoshi

{ZHRE—
NITASAKA, Eiji

1ZBREE
NITO, Nobumasa

#EF 2

BANNO, Yutaka

Eileariarid

FUKUDA, Hiroo

BEEIE

FUJISHIMA, Masahiro

X

HOSOYA, Tsuyoshi

MRS
MASUYA, Hiroshi

HAEIB A

MATSUI, Yasuhisa

A B

MATUSDA, Masaru
MEF—
MATSUDA, Yoichi

=neT
MITANI, Shohei

FEEE

MURATA, Takehide

RRRFRF e LA RFTRDEZIR

Associate Professor, Graduate School of Engineering, Osaka University
FE LS AF BREImATTHEER R > 30 30N\ TR
BIRAZTEFIR

Head, Department of Drosophila Genomics and Genetic Resources,
Kyoto Institute of Technology

IRERFRFATER T S — R UL D TR
Professor, Division of Anaerobe Research, Life Science Research Center,
Gifu University

BRAZEFHWREESDIECEFRTZ5I—HiR
Professor, Fungus/Mushroom Resource and Research Center, Faculty of
Agriculture, Tottori University

REARFEREMFAIEIR
Professor, Cognitive Neuroscience Section, Primate Research Institute
Kyoto University

RIROILARF R FEIRFFRFTRIZUR
Professor, Graduate School of Science, Osaka City University

BRI/ A F V)Y —AFR 2 S— e R ER

Head, Cell Engineering Division, RIKEN BioResource Research Center

REAFEMNZHRMERR L IOty 00 - EimeE
i

Associate Professor, Department of Cell Processing and Transfusion, Cell
Resource Center, The Institute of Medical Science, The University of Tokyo

FERERZ GRS RTTRIER

Professor, Graduate School of Agriculture, Kyoto University

g?gﬂ?ﬁﬂ%#%%%ﬁ’%ﬂz#@?ﬁﬂ%ﬁﬁﬁ{ EZ R RIS

Project Professor, Laboratory of Bioresources, Evolutionary Biology and
Biodiversity, National Institute for Basic Biology
TUNKZRZ B IRA AT T 2%

Associate Professor, Department of Biology, Faculty of Sciences, Kyushu
University

ITEARZAEYPET PEMEIA VS —R

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

JUNARERF RRFN TR B E MR En T ERMF
IR

Professor, Institute of Genetic Resources, Faculty of Agriculture, Kyushu
University

REAERECY VAT SR EHR

Project Professor, Institute for Future Initiatives, The University of Tokyo
IIAXRF RS BRI AT RZUR (Krep)

Specially Appointed Professor, Graduate School of Sciences and
Technology for Innovation, Yamaguchi University

ERIRIA BRI R AR  SREM RO TR

Chief Curator, Division of Fungi and Algae, Department of Botany,
National Museum of Nature and Science
BSR4 — 2R S— e R ER
Head, Integrated Bioresource Information Division, RIKEN BioResource
Research Center

IR E S PTE R B R 75— 3R

Professor, Cell Resource Center for Biomedical Research, Institute of
Development, Aging and Cancer, Tohoku University

FHEARZ (S YA LV AHERF T 5—HiE

Professor, Center for Bioscience Research and Education, Utsunomiya
University

BHBRFARE AR MRS A A T T RH
TSR

Director, Avian Bioscience Research Center, Nagoya University Graduate
School of Bioagricultural Sciences
RRAFEMARZESMERABEHIR

Professor, Department of Physiology, Tokyo Women’s Medical University
School of Medicine

B RRTEPR) A AUV — BT 2 S — B F R ESE
i =|

Senior Research Scientist , Gene Engineering Division, RIKEN
BioResource Research Center
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MORI, Ikue

KOSE
YAGUCHI, Takashi

BhBEAFAFREFMARNE—1—O0«( TVAMR Y
Y—K

Director, Nagoya University Neuroscience Institute of the Graduate
School of Science

TERFEREFMIT LI HEHIR
Associate Pfrofessor, Medical Mycology Research Center, Chiba
University

ZEN=1
YUMOTO, Takakazu

YOSHIKI, Atsushi

YESUEES

WATANABE, Atsushi

FERZZRENFTR

Director, Primate Research Institute, Kyoto University

BACERRTEPR A AV Y— AT L S —RBEFRER
Head, Experimental Animal Division, RIKEN BioResource Research
Center

TNARERZ GRS NFTB RIS

Associate Professor, Faculty of Agriculture, Kyushu University

YONEESR FIPNEE Mouse Bioresource Committee (Non-NIG members)
EEPHTS FERFRF REAATRIM R R HR PREC RERRZEBDERAT - BV S—BEFREN AR
ASANO, Masahide Professor, Institute of Laboratory Animals, Graduate School of Medicine, NAKAGATA, Naomi Professor, Division of Reproductive Engineer, Institute of Resource
Kyoto University Development and Analysis, Kumamoto University
RANESE HEAKRPEDERNTR - TEE VI RBETNATHE MITRA EEREMIPREITAR ICLASEZS UV IV 9—F
ARAKI, Kimi Professor, Division of Developmental Genetics, Institute of Resource HAYASHIMOTO, Nobuhito  Director, ICLAS Monitoring Center, Central Institute for Experimental
Development and Analysis, Kumamoto University Animals
INIEFA— BT/ A AV — AT 2 R B = BTN A F VYA 5—ERBBRER
OBATA, Yuichi Special Advisor, RIKEN BioResource Research Center YOSHIKI, Atsushi Head, Experimental Animal Division, RIKEN BioResource Research
N S Center
ABE B HRASES LMD o S
KOMINAMI, Ryo Professor Emeritus, School of Medicine, Niigata University 7kJ | H@@ RREEZREMRAT PR E
N SN N YONEKAWA, Hiromichi  Senior Researcher, Tokyo Metropolitan Institute of Medical Science
WERE B{USHIERR AR I—5 o e S, -
SHIROISHI, Toshihiko  Director, RIKEN BioResource Research Center MLt — FEEN T I—TRFTRDAMTE D) — T R E
VAN E
F e NIV=

SUZUKI, Osamu

ERER - @5 - REMFTPTREET /SRR ERTY—
45—

Research Leader, Laboratory of Animal Models for Human Diseases,
National Institutes of Biomedical Innovation, Health and Nutrition (NIBIOHN)

WAKABAYASHI, Yuichi

SA/NEES FIAZEE  Rice Bioresource Committee (Non-NIG members)

Team Leader, Division of Experimental Animal Research, Chiba Cancer
Center Research Institute

BEXIET
ASHIKARI, Motoyuki
HE &

IZAWA, Takeshi

allE=
ISHIKAWA, Ryuii

TEET

EBANA, Kaworu

BA 15
OKUMOTO, Yutaka
AREE
KAWASE, Makoto

2REE

KUBO, Takahiko

AR

KUMAMARU, Toshiniro
BRI

SATO, Kazuhiro

BHERFEMRERAR BT Y 5 —#R

Professor, Bioscience and Biotechnology Center, Nagoya University
RRARFAF R o PR HR

Professor, Graduate School of Agricultural and Life Sciences, The
University of Tokyo

ShRTARS R L o A EIR

Professor, Faculty of Agriculture and Life Science, Hirosaki University
BX - BREXRRITEMRHRBETE R S—ENS it
SERT—LR

Team Leader of Plant Diversity Research Team, Genetic Resources
Center, National Agriculture and Food Research Organization

REPRZARF IR RFTREIR

Professor, Graduate School of Agriculture, Kyoto University
RREFEAFRFEHE

Professor, Faculty of Agriculture, Tokyo University of Agriculture
TUNRERE GRS FRT T 30%

Associate Professor, Faculty of Agriculture, Kyushu University
WAVAPNE =l sl e 4 62

Professor, Faculty of Agriculture, Kyushu University

RELLRF BRI SRR EUR

Professor, Institute of Plant Science and Resources, Okayama University

SRR
TERAUCHI, Ryohei
tH—7

DOI, Kazuyuki
+F%RE
DOMON, Eiji

AAREFE
NASUDA, Shuhei
W 15
MATSUOKA, Makoto
ZH F

YASUI, Hideshi
LI5S
YAMAGATA, Yoshiyuki
ElE
YOSHIMURA, Atsushi

RERFARARRANFRIHIR

Professor, Graduate School of Agriculture, Kyoto University
BEERFARF REGRFATFDESIR

Associate Professor, Graduate School of Bioagricultural Sciences,
Nagoya University

=5 - RenEERITR SN BASIAINR EE AR
= HERE

Principal Researcher, Office for Intellectnal Property Strategy, Intellectual
Property department, National Agriculture and Food Research Organization

REARFRFRRAATRIHR

Professor, Graduate School of Agriculture, Kyoto University
BEERFEMREERANBMAR 5%

Professor, Bioscience and Biotechnology Center, Nagoya University
TUNRERA RN TR

Professor, Faculty of Agriculture, Kyushu University
TUNARERA R AT EZIR

Associate Professor, Faculty of Agriculture, Kyushu University
JUNREISERIR

Specially Appointed Professor, Faculty of Agriculture, Kyushu University

ANER/NEES FTAEE E. Coli Bioresource Committee (Non-NIG members)
B550— HEERNARFRSEEEHIR JI|FHBER P15 A= S B =t ]
AIBA, Hiroji Visiting Professor, Faculty of Pharmaceutical Sciences, Suzuka University KAWAGISHI, Ikuro Professor, Department of Frontier Bioscience, Hosei University
of Medical Science { E Eﬁ @, SR e R A
. = N - 252 7 FEINZFO
% y\lu-jjj_ E FERZDAVA - BEERFRRFAEIR SATO, Tsutomu Professor, Department of Frontier Bioscience, Hosei University
AKIYAMA, Yoshinori Professor, Institute for Frontier Life and Medical Sciences, Kyoto P .
University I%*Euﬁg KRR
Ni@}'ﬁ?% SR G I IR AR EE SEKINE,fsuhiko Profssor, Co\ll\eg&\s \of Sc/ie\_nce, Rikkyo :Jniversity
ITAYA, Mitsuhiro Director, Technology Research Association of Highly Efficient Gene H ‘:F‘ = RATERFRERMBIR AT
Design TANAKA, Kan Professor, Institute of Innovative Research, Tokyo Institute of Technology
AR SRR ) BRI Y = P —F IO~ =1 -N= KPR A AR S AT R S
ITO, Koreaki LSJemor _Rtesearch Fellow, Institute for Protein Dynamics, Kyoto Sangyo TOBE, Toru Professor, Graduate School of Medicine, Osaka University
niversity
KOES TFERFEREFMFR T 5—EHIR
larad e LT St e s .
NERESY RRFRPARIMAZRAF R IR YAGUCHI, Takashi Associate Professor, Medical Mycology Research Center, Chiba
OGASAWARA, Naotake Professor Emeritus, Nara Institute of Science and Technology University
AN =y,v:: SN 2 i I3 €l ELEDS RRREAFEDRIMEEHR
OGURA, Mitsuo Professor, Institute of Oceanic Research and Development, Tokai YOSHIKAWA, Hirofumi  Professor Emeritus, Faculty of Life Sciences, Tokyo University of
University Agriculture
MR FUNARSER SRR AR SHE— RS AEBRIER A/ N—> 2 RS
OGURA, Yoshitoshi Associate Professor, Faculty of Medical Sciences, Kyushu University YOSHIDA, Ken-ichi Professor, Graduate School of Science, Technology and Innovation, Kobe
o University
R TUNKRFERF B AR TR 20R

KATAYAMA, Tsutomu

Professor, Faculty of Pharmaceutical Sciences, Kyushu University

JEE Management
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ANETRETDIMERIEEEEES FHNEE  Ethical Review Committee on Research Involving Human Subjects (Non-NIG members)

_EFHEERED HAXRSZRRHAZE BYIRE LRI JINIRERER BB T S R

UEDA, Ryutaro Professor, Department of Food and Nutrition Junior College at Mishima KOBAYASHI, Setsuro  Senior High School Teacher, Shizuoka Prefectural Fujinomiya East High
Nihon University School

NEHF BARBELBER HOETF 7T - BRRFHIR

ODA, Tsukasa Professor, Nihon University College of Law NOGUCH)I, Motoko Former Professor, Shizuoka University

BEET B | B CEbERE VSEGREIR BT NESFEENEBEMEER

KUROSAWA, Keniji Director, Division of Medical Genetics, Kanagawa Children's Medical WATANABE, Taeko Director, Public Interest Incorporated Foundation Sano Art Museum
Center

T L BIFRITISMIEEEEESS FINNEE  Ethics of Human Genome Research Committee (Non-NIG members)

_-FHEERER BHARRZEAAFEERBS R /NRERER BRI E TSRS ARG

UEDA, Ryutaro Professor, Department of Food and Nutrition Junior College at Mishima KOBAYASHI, Setsuro  Senior High School Teacher, Shizuoka Prefectural Fujinomiya East High
Nihon University School

B OB BHAEREEFZEREUR FOEF TT - BERAS D

ODA, Tsukasa Professor, Nihon University College of Law NOGUCHI, Motoko Former Professor, Shizuoka University

BEET BB CEbEREVYEGREBIR TEEYF NS ERENETEMEER

KUROSAWA, Keniji Director, Division of Medical Genetics, Kanagawa Children's Medical WATANABE, Taeko Director, Public Interest Incorporated Foundation Sano Art Museum
Center

NEMEREES FTAZEE  Conflict of Interests Committee (Non-NIG members)

HWE B IMEBRAZRE TR

SETO, Atsushi Professor, Graduate School of Commerce, Otaru University of Commerce

FNBEET Y BEESS FYES  Center for Frontier Research Committee (Non-NIG members)

RAEREZE KREHERIFBHEESE N B AR AT B E R VAR T KRAZERE RRAZAREGE ST RIS R E S I
SRR FTEI IS OHSUGI, Miho Professor, Graduate School of Arts and Sciences, College of Arts and

HASEBE, Mitsuyasu Professor, Division of Evolutionary, Evolutionary Biology and Biodiversity, Sciences, The University of Tokyo

The National Institute for Basic Biology

EHED RRARFAZ GRS R R E R A TR
KURODA, Shinya Professor, Department of Biological Sciences, Graduate School of

Science, The University of Tokyo

The Number of NIG Faculty and Staff | Examsmermaman

PR Director - General
4t Professors
IR Associate Professors
B Assistant Professors
EEHE Visiting Professors
INET mre. mEsmEnC) (excluding Director - General and Visiting Professors) SuUbtotal
BIEE Administration Staffs

S < Technicians

Pas)
o | E-I- (FTR. BEEHIFZR) (excluding Director - General and Visiting Professors) TOta|
(2020481 HR®E)

84  E=, Management



History

1949 6R1H  XEEFEMFFTELCERE
EFERO 3TN CHRE

8HI0H /& & DRARIME

19534 1A1H  HARBZEREEGE MREES,
A IEEGERICCHHE

8B1H  AEMtFECERE
1954%  7B1H ICRECHRE
1955%F  9RI1SH ZERECHERE

WE1H AR 13 SB2(MKE

1949  Jun. 1 Established under the jurisdiction of the
Ministry of Education, Science, Sports
and Culture. Started with an administrative
department and three research departments.

Aug. 10 Prof. Kan Oguma was elected the 1st Director.

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

Aug. 1 Department of Biochemical Genetics was
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.

1969 Apr. 1 Prof. Daigoro Moriwaki was elected the 3rd

OGUMA, Kan Director. Department of Molecular Biology was

(1st Director) added.
1974 Apr. 1 Plant Genetic Stock Laboratory was
established.
1975 Mar. 1 Dr. Yataro Tajima was elected the 4th Director.

1960%F  4830H  ANEECHRE

1962% 4B1H WMAEVECHRE

1964% 4B1H &EEEGHRE

1969%F 481H  HBALE SINAMREE
NFBEEERE

1974% 4B1H 1ENREHRERE

1975% 3R1H HSWARL SBAKHRME

Oct. 1 Animal Section was added in the Genetic
Stock Center.

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

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

1984 Apr. 12 Reorganized as an inter-university research
institute for joint use by universities. The

KIHARA, Hitoshi DNA Research Center (DNA Structure and

10818 i%fﬁ%%ﬁi%ﬁﬁﬁﬁj’%ﬁﬁ%ﬁ%ﬂ%ﬁﬁ e E_)Ir.euOH Recombinant DNA Laboratories) and the

R=E Experimental Farm were established. The

Genetic Stock Research Center was expanded

1976%F 10B1H  ECEREVRGHTMRRMEDR into five laboratories: the Genetic Resources
GHEEHRE Laboratory was added and the Animal

Section was divided into the Mammalian and
Invertebrate Laboratories.

1985 Apr. 1 The DNA Synthesis and DNA Data Analysis
Laboratories were added in the DNA Research

1983%F 10B1H #vk = BSKAARIME

1984%F  ARNH  KRFEHEFBHECCHE BEmER
EMMRFRT 5 — (BABINRT -

EBHENRE - BORE - MED Center.

RZ - BLEROSHRE), BEE .

BT A — (RS - iR 2 (D2 : 5 1987 Jan. 12 ngra[t)ig:é Data Bank of Japan began its

HRE), REREISNE MORIWAKI, Daigoro o .

- R - - (3rd Director] 1988 Apr. 8  The Radio-isotope Center was established.
1985 4B81H EEEBRMRLVI—ICEN Bk = e The Gene Library Laboratory was added in the

IEERATD 2 AREZHE DNA Research Center.

19874 18126 HADNA T —4/\V 15 E

1988% 4B8H WS - PAUN—TEUI—RE,
BEEETE 2 5—IC51 IS5~

Oct. 1 The Graduate University for Advanced Studies
was established. The Department of Genetics,
School of Life Science of the University began
accepting students.

AEZRE 1989 Oct. 1 Dr. Jun-ichi Tomi lected the 6th
CL. r. Jun-ichl lomizawa was electe: e
08 1H  HREMRARERAZEmRZMFTR Director.
BLAEUEE

1993 Apr. 1 The Mammalian Development Laboratory was

1989% 10B1H BER— SBoRATRIE added in the Genetic Stock Research Center.

19934 481H ECEBRENREMIT I I—ICH 1994 Jun. 24  The Gene Function Research Laboratory was

ETEMFREERE (4th Director) added in the DNA Research Center.
19944 6 H24H BRIBERAR T Y —IBEF e i 1995  Apr. 1 The Center for Information Biology was
MREZDRE established.

1996 May. 11 The DNA Research Center was reorganized
as the Structural Biology Center consisting

1995 4B1H 4LolERiRtV9—RE

19964 5B1H BSEEEMF Y I—E of 5 laboratories (Biological Macromolecules,
(EIEHmMRZ5—0DeHE) Molecular Biomechanism, Multicellular
EFESNTFIAFERE, BHFiee- Organization, Biomolecular Structure and
BEHIE - B FEBE - BnFER Gene Network).
D AMFRERE) 1997  Apr. 1 The Genetic Stock Research Center was
1997 & 4B1H IR S —E reorganized as the Genetic Strains Research

(BLEBREMRENT L I—D
65

Center consisting of 5 laboratories (Mammalian
Genetics, Mammalian Development, Plant
Genetics, Microbial Genetics and Invertebrate

JAE/ History
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JAE/ History

(WO ARG T D TR ALEBER
MRE - RETFMRE, 1FRG%
MANFEINECINFTE, KBER
AN BREEYPEGINFE, &
BIHEENRTEITT DSBS HENIE
EFED 5 HREIRE)
EVECERERRG ZYI—RE
(RIEBERMRERE, £ELE
RIERNFTERE)

EEEE 57 AFRME

(EHRE(GHTFTRI AR A T FR 2RPT
ERE, WEBEIGIARRICEEEER
REBFIERE

“EapiEER - DDBIIATT 2 9—E%E (£
SRR Y—DeHE) (HF5
BEMERRE, T —IN—EFH
EMRELE, BT RIRRITHT
EHE)
RREYAE T I—(CBEFUE
RIRRHEMT DI VO FERARE,
NSRRI EZ N E

DT BEIARRICH FHRBARE,
RREYAR Y I— (T DTS
ARE, £MECEREHREEEY
H—ICHBT LRITRRE, L3R
FAER R EZRE

KEH BRI EHEENBR - VAT
LRFRSBENDE G ARARE
NERES FESRFTRME

MNP EEZHRE (2018F48 1
HSESEE - XA E=ICERF)
FnBalEtYY—RE
(HHRRELIATIE, SR REARE,
MRS R EERE)

SeiR SO ME L VS —ERE
AR S—DeiiE. HEFIAEE
VI~ (EMEREREZYY—.
DDBJEYV4—). ZEEVH— (1B
FHER T v YORARIEI Y
) ZERE

= B FINFEME

UY—F « PREZIAN—9—F%
HE

EERE BT RE, M
BEBZIEEEZHRE (2017F4HE
1 BYBLZHESEHEE )

TR %1 0RPrRRLE

BZD 5505, 3Rtz 59— R
MEMRTR LY S—. BEBETET
Fz5—, EoplfERATT Y 9—) .
EEREIS. MEHS - Rz 9—E R,
MZIS. 4ADDWFER (IFRIFTR,
T s EACRTER, BIC TR
BLANZALAFER) ZRE. H
BNREEEYS—THSDDBIZ
VE—% LB - DDBJ Y5 —
SRS, X 9—DekiE (R
R - PAVYS—T AV DHRES)

TOMIZAWA, Jun-ichi

(6th Director)

HOTTA, Yoshiki
(7th Director)

KOHARA, Yuji
(8th Director)

KATSURA, Isao
(9th Director)

HANAOKA, Fumio
(10th Director)

Oct. 1
1998 Apr. 9
2001 Apr. 1
2002 Apr. 1
2003  Apr. 1
2004  Apr. 1

Dec. 1
2005 Apr. 1
2006 Apr. 1
2011 Oct. 1
2012 Apr. 1

Dec. 1
2014 Apr. 1
2015  Apr. 1
2018 Dec. 1
2019 Jan. 1

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.
Renamed as NIG INNOVATION (as of 2018
Apr.1)

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.

Research centers were reorganized.
Intellectual Infrastructure Centers (Genetic
Resource Center and DDBJ Center) and
Support Centers (IT Unit, Mouse Research
Supporting Unit) were established.

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

Unit for Experimental Animal Care was
established. Office for Female Researcher
Development was added. Renamed as Office
for Gender Equality (as of 2017 Apr. 1)

Dr. Fumio Hanaoka was elected the 10th
Director.

The existing 5 departments, 3 research centers
(Genetic Strains Research Center, Structural
Biology Center and Center for Information
Biology), Experimental Farm and Radio-
isotope Center were abolished. Four research
departments (Dept. of Informatics, Dept. of
Genomics and Evolutionary Biology, Dept.
of Gene Function and Phenomics and Dept.
of Chromosome Science) were established.
The DDBJ Center, as one of the Intellectual
Infrastructure Centers, was renamed as the
Bioinformation and DDBJ Center. The Support
Center was reorganized. (The Radioisotope
Unit was added.)



Budget / Grant-in-Aid for Scientific Research

| 55 msmses

FE Budget
2020FE  (FY2020) (x1,000yen)
N Revenue = Expenditure
X o =z B X 7 £ &
EEEX(JE  Grants for Operating Corporation 2,625,373 HBEMIHEE  Education and Research 2,678,906
HENEZEYN A Various Grants 372,651 HEF Grants 372,651
HMEULA  Miscellaneous 53,533 EFEESMIRELVOETNTSEES
BRI A RS KR A Z Industry-Academia Collaboration and Projects 791,273
EFE 2B 5
Industry-Academia Collaboration and Donations 791,273 At Total 3,842,830><
&5t Tota 3,842,830 = xMEEAEEEER<
HINA 1.4% EEE 9.7 %
[EENE=TYN 9.7%“ Miscellaneous . °
Various Grants
FIZE9TE  Grant-in-Aid for Scientific Research
2019FE  (FY2019) (x1,000yen)
SER AR RIDEB RS —2IE 0.5% YRIRFELERE 0.7 %

Amount / the Number of Applications Granted

MM

for Scientific Research on Innovative Areas

ERHTT (5)

1,131,400,/ 16

for Scientific Research () 31,600, 1
%%gﬁﬁﬁéééseamh @) 26,500/ 3
%’%gﬁﬁﬁé BR)esearch ® 64,800,/ 15
%%ﬁ%ﬂc(%éseamh © 21,400,718
2E%Eglﬁeﬁ1§néa§e§sgarch (Exploratory) 10,600 5
E’%fi%‘zs(c?e)mists ®) 500,/ 1
E%eﬁl%areer Scientists 21,600/16
N actiny St 6400,/ 6
O 9,000/ 7
ﬁﬁ?ﬁgﬁﬁlﬁéﬁm Research (B) 10,300/ 3
E%e%ﬁﬁggeseamher Development Research 7,360/ 1
Bl S (Databases) 3,100 1
%@fgﬁagement of Scientists 540/ 1
&5 Tota 1,345,100 /94

(2020. 3 BRZAE)

for Research Activity Start-up
EFTR 1.6%
for Early-Career Scientists

HRERIERTE (%) 0.8%

for Challenging Research (Exploratory)

BBz (O 1.6%

for Scientific Research (C)

BB (B) 4.8%

for Scientific Research (B)

EBIT (A) 2.0%

for Scientific Research (A)

EEBHFT (S) 2.3%

for Scientific Research (S)

for JSPS Fellows

ERHEFEE( (B) 0.8%

Fostering Joint International Research (B)

JREFRTT 0.5%
Home-Returning Researcher
Development Research

MRHRAFHEER 0.2%

for Publication of Scientific
Research Results (Databases)

EFF (B). BRIFAFE 0.0%
for Young Scientists (B),
for Encouragement of Scientists

FE - REZ%RE  Budget / Grant-in-Aid for Scientific Research
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Awards and Honors

| 20194 *& - SEF

R P& JoRsid

Tl 31 FENBNFARRE EFNFEE

[EEIEHRIBETEFIHDEHEAD =X LICET I ST

FO2BHREENFE N\IANRRY—E

[ Exploring the murine germ cell masculinization mechanism using scRNA-Seq data |

NEURO2019 (42 BHABENF AR « F 62 BHAHRLFSAZEFTARS)

RENEL SR BSEINRE

FEFNYDARNEEDRRIN vivo IA—I 0 (2 LS HE O BiR DB B DREER]

LODF+L 2019 EBEMEE #8532
[ JSON2LD Mapper Reiwa Edition |

FA8ENFEI TP VR BFERAY—E

[ Comprehensive set of genetic drivers to label gustatory second-order neurons in Drosophila |

23600 (2019FE) H LMFRHE

HERBIRNIEES > W EIC & TIRARAEE ) W — B DA

FE24EIRAERRY S BB
WEMFAFRAZ BLETN RERME

JATLEEREMRE AR AR A
RETHRE KFRE SHEE
HREORBEATE HARE PRES

AEECERNRE BENRE BEEE
BLFORHARZE HARE SIEER

HRHIEE  HAFMIRRSSEMEEPD
IR

SREBCFMRZE B AR
RETFMRZE KERE SHEE

[ The molecular dissection of NANOS? function required for male germ cell differentiation |
201 9FH TP/ ISFRATRS  EHE \
[BEEERZEELLIcATOOF NI 7N\ ZE > VI N\DIGA ]
HWEMPTRERAE EortEMER MRERRE

[The molecular dissection of NANOS2 function required for male germ cell differentiation |
KPR - BEE. FEZROHDTY

EorvhDU—OHRE HEARE #EA B
RETZMRZE KERE SHEE

Intellectual Property Rights | 20106 mmpze

ST 8H HiFRES
FA—F2 0T IOAVIRATLDFYS ROZEDER EERA $5FE2019-131464

HEEA MEHEE

ANTOOAPR TP\ eV TEE B LN B 4558 2020-025847
HEA BfiRE: JPYATLIw/Y
a4/ OB RUZONA ZENF0F ) BE— PCT/JP2019/037829

IBHRIMES 2T, IBHRIMES A, ROTODI DA
IERIMIES 2T, IBHRES A, ROTOI DA

=2l BER O—/F&F EE KEBT 16/480,539
FN BR O KA—/F%F HE - BEEBT HE2018-564532

RS =T = AU CR S G FRE S S H/ E%ER/ HhrEiEse BHAERT 452018-563325
PIURIAAT)IVIBEER OB REGERERDISREERFYS 7 BEAEX /SR B HEE®T 45ME2018-564660

TURYAATIVIDRIEREAR. LONHBRBRAD TS
NSURIT DY IREY) SSYAITZwIORNDEESE RUXIL BEMC Rk BN B/ BEERT $52019-542287
AT RUROLUATFRDISRAG—, NIG—, RUFyhH W REORN 2/ BIRNE

PATLHE AT LR PATLHEES F —K/$5AREE 565665158
PROTEIN PRODUCTION METHOD JIEE— 10-2058658 (:&[E)
HEEA  HAFY
PROCESS FOR PRODUCTION OF PROTEIN NE&E— 315906 (1K)
HEEA  HAFYY
PROCESS FOR PRODUCTION OF PROTEIN JEE— US 10,358,671 (PAUA)
HEEA  HAOFY
PROCESS FOR PRODUCTION OF PROTEIN JIEE— 2,765,242 (h7+4)
HEEA  HAFU
PROCESS FOR PRODUCTION OF PROTEIN N EE— PI 1010759-2 (I=I))

HEEA  HAIEU>

2019 Publications in High-Impact Factor Journals | 20195 5w

Journal Title # of published Journal Title Journal Title
Nature MOL. BIOL. EVOL.
Science Neuron

Nature Biotechnology Ann. Rheum. Dis.
Nature Medicine Nature Plants

Nature Methods Science Advances
Nature Genetics Nature Communication
Circulation EMBO Journal

Immunity Nucleic Acids Res.

# of published # of published

PNAS 4
ISME Journal

Current Biology

Developmental Cell

Genes & Development

Total # of Published Papers in NIG 168

Hepatology Genome Research

88 X - ZEM. MMEEME. 53 Awards and Honors, Intellectual Property Rights, Journals



Research Organization of Information and Systems

REEFLFRIFIREBEIEN B - > AT LW 7EkiE

| s

| mrrmmTEe

T105-0001
RRERBXE./FI4-3-13
ta—UyomaiTeil 26
TEL 03-6402-6200
https:/www.rois.ac.jp/

wies BHE—

FUJII, Ryoichi
President

B R O®RE

S WERBEEDORRZISICHDOHLDICLTWVET, 1EmBiER
MOBRHNORBNERERE. SESHLCYIT—YDOHR. ZLTET
BMBEORHAE LI, HRZEZERSE FMFRRBEEARS<ELS
BTVWET, COLDHRRHRICHITOHRED [T—IBRHE] &7
SEFFRRORATHD. BAOHFEHWNOND [T—FPAT U]
DHEZZD BIERMTA/NR—2 3V %85 TDE VO THBETIEH
DEEA,

COLDEBERD O, BRE VAT LOBRR DO/ EMFTREZ )
OIS RADEBBEORAZ B9 AHBd. SFSICHFRI=Z2 =7+
[CHBWCHBRAIEREIDSROSNTEDE T, KFHERBHEECL T
DEsp. HEDZ—ANDEMEFIIOER L CE<BELDD. £
NTZEOEBERCSHEITNLEDF A, ZDIZDHICIE HEPKRF
E(TR/RIIDT YD - E. EvIT—ID OB HED D HHEER
TOHEDEH. B IDOREDT —FZUPINIALICHET DT —
SUIER A, RGBT T — I Pt iR e NEDEERRE TS —
SRREEE, ZLOMTERA LT SESSICHRESEDEDNRALR
DEY,

NSZEHETDICIE, FIEREIMIATTAT. ERLIERZMFAT.
SHEGERIZEFT. ENDETEEMEFTEWVLSEED 4 DOMEA O g
R BRE. FEHEE BEREEVSENENONBOREICHITSD
HARIIHEDOATIR CoDZEDROSNET, FIELICKZEDH
B L O AENDTAEEBEDDEE . CNOHFTFI D EED
T ENBNOARIAZ =T EOT— Y HEF P ORERTREHEEL
REZICHITDMFHREICEM T DHchS. BiBEINzae2hT
THELFT, LT AEOEBOERZBIIMEETARTOIS A
PUORATRA VAV SHESDSEREHE T DBOREAZ X
SRIEMF ORI DBIN Z(REL . RENEIRT D, 1Y
ICENEMRBEERIRITDEICLD, K - TFFTHET BN
DigEsa b BIBLE T, FzZDLSLATAZHEFBHEDES
—DOEBLFH CTHDIRZRHBEZTREL . REARAZHRAZD
HBEMECLTT 9P IVARRICASHhLVLWAMZEER L TEN
SEH

SENEE 3 EREI X 1R 28 T, HBOARTMEEE A FIFRFTE
DEEZR(L T DEIEEEAIBE, T—IHEB - 7S - BTFEDR
HEBS ITSWIIYT « TSWNTA—LThHDT—I YA TUAHEF)
FERBHEES T RBLE Uz, CNSZEMNICHEES TR ZECEoTH—
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National Institute of Polar Research
T190-8518 ERERST)|[#xAT 10-3
TEL 042-512-0608  https:/www.nipr.acjp/

ESLEFRFATERT
National Institute of Informatics

T101-8430 EREETRAX—YE2-1-2
TEL 03-4212-2000 https:/www.nii.ac.jp/

T TR FIRT

The Institute of Statistical Mathematics

T 190-8562 ERERL)I|i#xET 10-3

TEL 050-5533-8500  https:/www.ism.ac,jp/
ERDERZEAZEPR

National Institute of Genetics

T411-8540 B#REE=8maHE1111
TEL 055-981-6707 https:/www.nig.ac.jp/

B About the organization

The Research Organization of Information and Systems (ROIS)
was established in 2004 to bring together the four national insti-
tutes: the National Institute of Polar Research, the National Insti-
tute of Informatics, the Institute of Statistical Mathematics, and the
National Institute of Genetics, upon the incorporation of the Inter-
University Research Institutes for the purpose of understanding
and predicting our complex world from the perspective of infor-
mation and systems. ROIS has been promoted cross-institutional
research and collaboration between universities, providing access
to various scientific databases, analytical tools, computing re-
sources, and academic internet backbones.

In 2016, we established Joint Support-Center for Data Sci-
ence Research in order to enhance our support of next-generation
data-oriented research activities in universities. It promotes data
science of wide research communities by providing support func-
tions of data sharing and data analysis for natural sciences, social
sciences and humanities research. It is also planning to foster
data scientists through collaborative research and on-the-job
training.

Along with these cutting-edge research activities, ROIS also
functions as the core organization behind the Graduate University
for Advanced Studies, SOKENDAI, training human resources to
lead academic research in a new age.
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Research Organization of Information and Systems
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The Graduate University for Advanced Studies, SOKENDAI

The Graduate University for Advanced
Studies, SOKENDAI is a graduate university
consisting of departments housed in affiliated
Inter-University Research Institutes and the
School of Advanced Sciences attached directly

to SOKENDA\. Its educational goals are “advanced
specialties and expertise,” “i

WRER| Z3BITTVET, [[AULRER
ElE B OMFENRE AR
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international com-
petitiveness” and “broad perspective”. “Broad
perspective” entails the ability to define one’s re-
search within the entire human intellectual activ-

yr RAIEEF
HASEGAWA, Mariko

President
1859 DEEH T, IBAUEIE SRS # ity, and to envision new horizons that transcend
I P72 HN—FBERE SR - RBDEE current disciplinary boundaries. Taking full ad-

vantage of departments that collectively encom-
pass vast intellectual fields, SOKENDAI nurtures
future generations of global professionals.

ZEnL. HRTEETEs AN ZE
BEHLTULET,

T240-0193 #2)[IR = A2PEILE] (HRERRAY)
Shonan Village, Hayama, Kanagawa 240-0193 Japan
TEL 046-858-1500  https:/www.soken.ac.jp/

» Inter-University Research Institutes participating in SOKENDALI education I BEKIZSINT 3RS EEF RS

O HIIARAES (EspHEREFEFR)
SOKENDAI Headquarter
(Department of Evolutionary Studies of Biosystems)

@ EREFABYIEE (s SUEFEI - LEESUEFEI)

National Museum of Ethnology
(Department of Regional Studies + Department of Comparative Studies)

© EERA TRz 55— (EREARATER)

International Research Center for Japanese Studies (Department of Japanese Studies)

O ENER KHEBYE (HEELHFAER)

National Museum of Japanese History (Department of Japanese History)

© ECFMIFTERNE (AR FATEEFER)
National Institute of Japanese Literature (Department of Japanese Literature)
O a. P FHEMFAT (BEDFHFEEFL - BN FRIFER)
Institute for Molecular Science
(Department of Structural Molecular Science « Department of Functional Molecular Science)

b. EREYZIUT (ERENFER)

National Institute for Basic Biology (Department of Basic Biology)

cAEEFHITRR (FEMNFER)

National Institute for Physiological Sciences (Department of Physiological Sciences)

@ EiIRAXA (RXBFER)
National Astronomical Observatory (Department of Astronomical Science)
O HRIEMNFMF (RRENFEEN)

National Institute for Fusion Science (Department of Fusion Science)

O FEMFMEH (FENFEER) (1)
Institute of Space and Astronautical Science (Department of Space and Astronautical Science) @ gh

O o NIEBHRNER - FHBEBHTMHR (NESRFSH) © o o9
Accelerator Laboratory « Applied Research Laboratory i 2 9 %

(Department of Accelerator Science)

b MBEBERZFFT WEBENZEER)

Institute of Materials Structure Science (Department of Materials Structure Science)
. RUFFEFEMMFAT (FRRFRFEER)
Institute of Particle and Nuclear Studies (Department of Particle and Nuclear Physics)
@ FEHHEEMTERT RERIEER)
The Institute of Statistical Mathematics (Department of Statistical Science)
® BT (R EER)
National Institute of Polar Research (Department of Polar Science)
® EIEFRARTER (IBHRFEEHR)
National Institute of Informatics (Department of Informatics)
@ ERLECFIAT (BEFER)
National Institute of Genetics (Department of Genetics)
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