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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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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 discov-
ery of the mRNA capping mechanism, and the identifi-
cation 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 33 internationally acclaimed groups in var-
ied fields ranging from bacteria to humans, from mol-
ecules to populations, and from theory to experiments.

We also serve the scientific community in Japan
and the world by providing research infrastructure,
including the DNA database (DDBJ), bio-resources of
various experimental organisms, and advanced 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. One example is our efforts to cope with the
COVID-19 pandemic that began in 2019 and spread
to all over the world. Your continued understanding,
cooperation and support of our activities is cordially
appreciated.

HANAOKA, Fumio Director-General
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Our Mission
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NIG conducts top-level research in life sciences leveraging
on approaches and resources in Genetics. NIG also
develops new research fields within the broader
concept of Genetics.

EBIRFOHENA - HEMFTROBEHFRAD
MRENRHLTVET.

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.

HEFIFA - HEFHAF

Intellectual Infrastructure and Collaboration Research

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

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

Social Contribution
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Research Organization of Information and Systems (ROIS)
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The Graduate University for Advanced Studies, SOKENDAI
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National Institute of Polar Research Department of Polar Science School of Multidisciplinary Sciences
ESCEERFRATEPT IEHRFEI |

National Institute of Informatics Department of Informatics

ST HEETTRAT METFEIR

The Institute of Statistical Mathematics

ESLEREATERT

Department of Statistical Science

National Institute of Genetics

T =Y A T A EFFAERES
Joint Support-Center for Data Science Research

BrRFEN
Department of Genetics

ERENFEY

Department of Basic Biology

EIERNFER _
Department of Physiological Sciences

EapRlEFER
School of Life Science
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Outline of Departments and Centers for Research Infrastructures
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m Department of Informatics

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

m Department of Genomics and Evolutionary Biology

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

m Department of Gene Function and Phenomics

Research on genetic traits at the cellular and organismal levels and on
characteristics of biological and genetic resources.

m Department of Chromosome Science

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

m Center for Frontier Research

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

m 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 (INSDQ). It also services a public supercomputing system.

m 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.

m 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.

m IT 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.

m 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.

m 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 environ-
ment to use mice and rats.

m NIG INNOVATION

Aiming at sharing our research findings with society and creating inno-
vation, NIG INNOVATION is actively promoting collaboration with industry and
management 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 support 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.

m Technical Section

Each technical staff member supports the research activities inside and
outside of NIG using their highly specialized skills.
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Cutting-edge Research : A Core Institute for Life Sciences
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SIS/ ACEEAFN B EIERE AR Life is a complex system generated by the mutual interaction between
18- DA E/ER CIED R SNBSS AT, genetic information engraved in the genome and the internal and external
environments. At the National Institute of Genetics (NIG), cutting-edge re-
search is conducted in areas such as cell function, development and differ-
entiation, evolution and diversity, and genome information, aiming to clarify

CDEBIATLDRBZEOIUT, fHpgee.
& - Db ML EMZHM. TV LBREEICD
L\t%ﬁ%ﬁﬁ%%—:ﬁﬁth\ijo the System of life.

» Research Highlights | RIEOAFRHRED
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Open cultivation of acidophilic microalgae in seawater-based media

Microalgae are promising future source of functional feed and pharmaceuticals.

However, their cultures are often contaminated by other microorganisms, including their

EPORBBIDERSOEHLI SRR AT 1IN OBIHEEKICESE  predators. In addition, the world is running out of freshwater. By acclimating acidophilic
i microalgae to higher salinity, Miyagishima group succeeded in cultivation of microalgae

Outdoor cultivation of Cyanidium sp., which was isolated from a sulfuric acidic hot in acidified seawater, in which other organisms could not grow.
spring in Japan, in a seawater-based medium.

Hirooka S, Tomita R, Fujiwara T, Ohnuma M, Kuroiwa H, Kuroiwa T, Miyagishima SY. Efficient open cultivation of cyanidialean red algae in acidified seawater. Sci
Rep. 2020 Aug 24;10(1):13794.

WRT I OVEIC KBRS /I NIBRE

RIS VSO BIREEERDICIE. IV BERELCBEOFEZHR IS
DERTY, EEHROE. BAL B8, BLOVIRERICHLC TI0OVES
ENINUIENS /OB A —F 20 PFAOIAMICEDRRICHEET D AID2SED
RFEICHIILELI,

An improved degron system for rapid target depletion

To understand the role of a protein of interest in living cells, it is useful to deplete it

to see what happens. For this purpose, Kanemaki group established the AID2 technol-

SO BB LB OB, A i OoaEEcsen 09y, by which degron-fused proteins are rapidly degraded after the addition of an auxin
TIR1 [CRASNTHRENS, analogue.

A degron-fused protein of interest is recognized for degradation by a TIRT mutant
in the presence of an auxin analogue.

Yesbolatova A, Saito Y, Kitamoto N, Makino-Itou H, Ajima R, Nakano R, Nakaoka H, Fukui K, Gamo K, Tominari Y, Takeuchi H, Saga Y, Hayashi KI, Kanemaki MT. The
auxin-inducible degron 2 technology provides sharp degradation control in yeast, mammalian cells, and mice. Nat Commun. 2020 Nov 11;11(1):5701.

Fefen O<dUJ D DNAKEEHE

ARG/ LDNAZBEICITDEA. HEESEDDICRERSV/WED—DN U
VOBEERDIE—Y Y TY, MIUEZESE. Qe—2 0 OEEZHREN CHE
HIDIET. COEGHRDRBAEDNALEEL. BRBEEIM TN FHBEO—
e BRSNCLELTz,

The DNA loading mechanism of the chromosomal cohesin ring

The ring-shaped cohesin complex plays fundamental roles in chromosomal orga-
nization. Murayama group biochemically reconstituted DNA loading reaction by the
cohesin ring. This provides molecular insights into how the ring complex topologically

A=Y BNROVAVICDNAERETSATET s entraps DNA and mediates higher-order chromatin structures.

A model of topological cohesin loading onto DNA.

Kurokawa Y, Murayama Y. DNA Binding by the Mis4Scc2 Loader Promotes Topological DNA Entrapment by the Cohesin Ring. Cell Rep. 2020 Nov 10;33(6):108357.
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Intellectual Infrastructure Supporting Life Sciences
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DDBJ (HEDNAT—4/\>0) . Fiwi /=0
ZHEE. EMERER (/N AVY—R) D3 DD
MAERZEFR TR ECOCEELTVEY,

ftORZPHFTHEBEHBHELIZCNSDEEIC
LOESRHFZELEBL., RO Tr2XEL
TWED,

[

INIG

SUPERCOMPUTER

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

DDBJ (HADNAT—%/\>2) =

Ly —I3, REEENT2EEES— (NCBI) . RUN A FA Y T4 T
2FFEAT (EBI) SEHELT, ERMEERYIT —IN—ZEBELTVET, £/2HXM
BRUBRBEDREFT EHAL. FFEFERRO DNABES R UPS /BB HARELTULE
9. BRMFREICIE. 2~/ 002 —4 (R/30Y) OREEHSHIT>CTVEY, 845
800 & EDBEFEN 2/ SOV EFBLICERRIEMATZ =L TVET,

DDBJ Project

Bioinformation & DDBJ Center is a part of International Nucleotide Sequence Data-
base Collaboration (INSDC) with National Center for Biotechnology Information 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 800 registered users conduct life science research on our super-
computer system.

201 FEDD. FnT/ ZOMEL Y S—EFRDITEHLCVE T, CNETIC,
MENMDORBEEZENICWDSHREENRICHENC. BOY—T V2 VIRl
BELT/ LEREERL TS THED, ZMNBFICHIIDEmT I AHEDH R E
LCEEZEOTVET,

Advanced Genomics Project

NIG is top in the nation for technical know-how for complete sequencing of mul-
ticellular organism genomes. NIG has conducted analyses of genes and genomes in
collaboration with many organizations (universities and research groups). NIG is a key
producer of genomic information.

EWPEGCER (\AAVV—R) FE

FFTREYRGEORSE. Pk, REFZEEELI/ M AVV—2IBEZRFAL. £
EOFEHRELTHELTWE T, BREFFRAMEE (AMED) NBRP OLY)E
BIDARAFMEIE LTOEEIL, SOICIRE9—E UTRESEBELT AUV —
AT —IN—ADERENFEREEDTLET,

BioResource Project

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

M,/ Outline
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Access to the Institute
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Department of Informatics

Finding the link between metabolic variation and evolution

EPFITBIHNEDOSRIEEEEDOBIR 2R E AT

CEMERIRBOELD—Bl. ZOEYOBRFRET. SHEW) (F) . MEHOROBY (R). BRRBY &) LEORBEHRERY. Ald. ENoOBMHIRFOBEY
LEMICEETDMREFEHTH D, BEEYICHIFTDHEEDERIEER D ATV IZTTVVOERMIE. BREERSIMST &ESMS2 MBS TWD, BRI SRIDERE

BF SMSe &5 Do

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—VIFT/ZIRAEASROZIIA (K ‘metab-
olism’ NoSZEE) [CLNHRYNT—T DB TY, 5tE
I L DBITDOIHRE TEMRBRAL, FERE CRHEREED
5. BEFMEITHRVFT, RLERFRDPEDLDHEBIETE
FNAABsNdDHZE, EMREVSEVER THSHICLIZL
EEXTUVEY, MetaboBank (http:/metabobank.riken.jp/)
©LipidBank (http:/lipidbank.jp/) DESET—HN—ADIF
DMRQEEITY—LBIER LTV E T,

Our activity is summarized as the network analysis using ge-
nomics and metabolomics (this word comes from ‘metabolism).
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 include databases such as
MetaboBank (http://metabobank.riken.jp/) and LipidBank (http://
lipidbank.jp/), as well as analytical software tools for genomics and
metabolomics.

Selected Publications

Tada |, Chaleckis R, Tsugawa H, Meister |, Zhang P, Lazarinis N, Dahlén B,
Wheelock CE, Arita M. Correlation-Based Deconvolution (CorrDec) To Generate
High-Quality MS2 Spectra from Data-Independent Acquisition in Multisample
Studies. Anal Chem. 2020 Aug 18;92(16):11310-11317.

Modesto M, Satti M, Watanabe K, Scarafile D, Huang CH, Liou JS, Tamura

T, Saito S, Watanabe M, Mori K, Huang L, Sandri C, Spiezio C, Arita M,
Mattarelli P. Phylogenetic characterization of two novel species of the genus
Bifidobacterium: Bifidobacterium saimiriisciurei sp. nov. and Bifidobacterium

Biological Networks Laboratory 485w D—IHIFRE

platyrrhinorum sp. nov. Syst Appl Microbiol. 2020 Sep;43(5):126111.

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.

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

Research on utilization of biological resource and database

BIEEFEHROMBEET - X—ICHT BH%E

|

F23hAAVY—2TOITI D Web YA b BHRETIZEN TEHINTVSHRLBEENEROBEREENIL TS, EUY—ADFIECT LEREDT —IN\—AEBHEL TS,

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

ERISENETIE. T/ LBV NMREZ IO ETDER
RS F M= (2, BRHTZERENEEINTVEY, N5
DEBETDDD A FVY—ATHDT—IN—ATY, KR
FETlE. BERTEDHSNTVD/ A FVY—2DPT—HIN—ADE
BIOYTINIEBTDEEDIC. BIEESEZFRDICUYV—IP
T —HIN—A TR TEL TR DM EITNED,

FaFIINAFVY—2TOITI  https://nbrp.jp/
SATHA TV AMET —IN\—2tz5—  https://dbcls.rois.ac.jp/

In the field of life science, innovative technologies such as ge-
nome sequencing and genome editing give rise to new findings
day after day. In order to advance research and facilitate new find-
ings, the effective utilization of bio-resources and databases play
a critical role. Our laboratory has been working in research and
development of databases and information retrieval system for
the National BioResource Project (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

Onami JI, Hatanaka H, Kawamoto S, Takagi T. Life science database cross search:
A single window system for dispersed biological databases. Bioinformation.
2019 Dec 31;15(12):883-886.

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,
AkuneY, 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, Itaya H, Ito M, Iwasaki W, Kalas M,

Katoda T, Kim T, Kokubu A, Komiyama'Y, Kotera M, Laibe C, Lapp H, Liitteke 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 |, 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.

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

Genetic Informatics Laboratory ZGHISIRIAZE
Kawamoto Group || &IR=E

KAWAMOTO, Shoko
Associate Professor
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Department of Informatics

Unveiling microbial community dynamics

WEW T ) LEALERERY A FI7 ADMHEH

B ORISR D S DMEN T > T D, A5 IR

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

EDELEHERDEIIBRICBIRLCVE TN ZDHE
(EDOEMIEN DT LIHSNTVET, RAFETIE /A
AA Y ITHRTADAEBMELTEN DT s« A9 T LT
a7 —9—2 [MicrobeDB.jp] ZHEEEL T, EapfiE it
RRZREDSBIZESNSZTTBREMRSNICENTITDET
MEN DS, WENBESIA(FZIRSOICFEmEHIROH
EET/ LNV THREAN TR ZED TLETD,

In our laboratory, we are interested in understanding about
microbial genome evolution and microbial community dynam-
ics, and we are currently reaching out in the following two major
research directions; I. Facilitate the development of an integrated
database “MicrobeDB.jp’, Il. Microbial community dynamics. Our
research interests blend a background in microbial genomics and
metagenomics with bioinformatics and integrated database de-
velopments that are just now allowing the prospect of illuminat-
ing microbial community dynamics. We are trying to gain a better
understanding of how microbial diversity maintain as well as how
it emerged.

Selected Publications

Mori H, Maruyama T, Yano M, Yamada T, Kurokawa K. VITCOMIC2: visualization
tool for the phylogenetic composition of microbial communities based on 165
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):21006143.

Genome Evolution Laboratory 7./ LAE(LRITEE

Yin Z, Kobayashi M, Hu W, Higashi K, Begum NA, Kurokawa K, Honjo T. RNA-
binding motifs of hnRNP K are critical for induction of antibody diversification
by activation-induced cytidine deaminase. Proc Natl Acad Sci U S A. 2020 May
26;117(21):11624-11635.

Nishiwaki H, Ito M, Ishida T, Hamaguchi T, Maeda T, Kashihara K, Tsuboi Y,
Ueyama J, Shimamura T, Mori H, Kurokawa K, Katsuno M, Hirayama M, Ohno
K. Meta-Analysis of Gut Dysbiosis in Parkinson's Disease. Mov Disord. 2020
Sep;35(9):1626-1635.

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

Kurokawa Group Z2J||FfF=E

KUROKAWA, Ken
Professor
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Department of Informatics

Genome biology to understand the organismal diversity in environments

) hDSIREEBRIFEE D BAEH DR

(A)

(B)

(A) VITCOMIC2 : HIEBED > 2y A YAS T/ 1NFT213 165 RNABGF QP TV I—2
TUVVIRRDS. 165 RNABGFESEMELZDY Y IV ORGHEME B HBOIERZRIC Lo
THEITD Web P —E,

(B) VITCOMIC2 2 S &ARERHSEDRGHEMDREL DB BFERTROD oI me LT IOy
RSNTHED. ROXSSREFERDZSZRLCED. HONAFDSDRDEREI TPV AR
SHEDERLY) EDEVERLTVNS, AOSNEICEUT 7L Y ABEOREOIDREOPICEIC
BHIFESNT BV OE( R E YRR AR - UTRBRLI ECRBESNTL\S,

(A) VITCOMIC2: Phylogenetic composition inference web service for microbiome sequencing data.
VITCOMIC2 uses 165 rRNA gene sequences for taxonomic assignments of both 165 rRNA gene
amplicon and shotgun metagenomic sequencing data.

(B) A VITCOMIC2 visualization example of microbiome sequencing data. Each dot represents a microbial
taxon that exists in a microbiome sample. The distance between the dot and the outer circle indicates
the DNA sequence difference between the taxon and the reference 165 rRNA gene sequence. The
reference taxa are ordered on the outer circle based on the average phylogenetic distance between
them.

EMEZRET NS BRRBREISBIOLUTEDF I, FL
DOHIFRZETIE, IVE—SZRUWLEBT LBITOAS T I
BNEDFAICELOT, T/ LDZFREEERBIE. BoFL/
U—EERBIRIBEDBRESTERITL . SHREENDV/LET
HBLIZSHERSH TSR ETOCHDET, Ffow U/
AT BT S EAL T DIz DR QS IEER BT « Y —IL
DOFFEZET. KT/ SOAMEL Y H—EmGEHELT, R
LTzIEm TR & D LIZENA DM FHE S DZ B OHE
MREEDHTHDFT,

Organisms inhabit various environments and exhibit remark-
able genome diversity. Our main research goal is to understand
the relationships between genome diversity and habitat diver-
sity. Currently, we are focusing on microbes. We use various bio-
informatics and statistical methodologies related to comparative
genomics and metagenomics for our research. We are also devel-
oping some bioinformatics methods and tools for genomics and
metagenomics, and applying these methods for various collabora-
tive researches in the Advanced Genomics Center.

Selected Publications

Yonezawa T, Segawa T, Mori H, Campos PF, Hongoh Y, 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 165 rRNA

Genome Diversity Laboratory 4/ L\ SAFUIFTTE

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

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.

Kosakamoto H, Yamauchi T, Akuzawa-Tokita Y, Nishimura K, Soga T, Murakami T, Mori H,
Yamamoto K, Miyazaki R, Koto A, Miura M, Obata F. Local Necrotic Cells Trigger Systemic
Immune Activation via Gut Microbiome Dysbiosis in Drosophila. Cell Rep. 2020 Jul
21,32(3):107938.

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

Mori Group FRIFFZZE

MORI, Hiroshi
Associate Professor
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Department of Informatics

Advancement of large-scale genome sequences and promotion of DDB]

RBET ) MEEESIEN ORE{EE DDB] HEOHEE

(A)

(B)

(A) DFAST : DDBJ Fast Annotation and Submission Tool
(B) MarpolBase : €= (Marchantia polymorpha) %7/ {87 —45/\—2

(A) Screenshot of DDBJ Fast Annotation and Submission Tool (DFAST)
(B) Screenshot of MarpolBase: a liverwort Marchantia polymorpha genome database

BRY— T ORMERERC, EMEEDNAREDRERSIT—
H7AEDEDAREIC O TECVEY, TDLDHEAREDIEERYIT—
IDDEBIBSNSDICE. BRT—HELTERETIERERT
DF/T—aVEFENWRT VT —IN—ADREDNART R T, 558
MOBWESIBMZER IO, ERNDAIBARD FRAER
R ITDIEERIMIATLERMEIDIEHERICHDET,

FANIREIFEARDNAT—4/\> (DDBJ) DEHEIELTDH
REELC BERT/LBRBENEEDT —IR—2LO. P/ T—
>3V OEOE EICERDEATNET, DFAST IFERZAENDEENER
YATLTHD. DDBINDBRN DA T —SEFEZIELET,
F/o. BEE =Y Marchantia polymorpha. ©>>a2=7>/ Citrus
unshu. « =1 Felis catus DX DTEELIATE L. EE EDHDVIFESR
LEELENROSHEE T HEMTICLDERL. 200/ LE
HaRHL LT,

Ultra high-throughput sequencing technologies allow biologists to
obtain larger amounts of nucleotide sequence data. To facilitate for re-
use such huge nucleotide data, it is necessary to provide a high-quality
genome annotation and versatile database as reference data. It is also
important to equip automated annotation 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 prokaryotes: DDBJ Fast
Annotation and Submission Tool (DFAST). We are also providing several
high-quality annotated genome information for important plant and
animal species such as a liverwort Marchantia polymorpha, a japanese
orange Citrus unshu and a domestic cat Felis catus.

Selected Publications

Kaminuma E, Baba Y, Mochizuki M, Matsumoto H, Ozaki H, Okayama T, Kato T, Oki S, Fujisawa T, Nakamura Y, Arita
M, Ogasawara O, Kashima H, Takagi T. DDBJ Data Analysis Challenge: a machine learning competition to predict
Arabidopsis chromatin feature annotations from DNA sequences. Genes Genet Syst. 2020 Apr 22;95(1):43-50.

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, KohchiT, 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 Feb 24;30(4):573-588.e7.

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.

Genome Informatics Laboratory ASE(GISHRIARE

Bowman JL, Kohchi T, Yamato KT, Jenkins J, Shu'S, Ishizaki K, Yamaoka S, Nishihama R, Nakamura Y, Berger F, Adam C, Aki S, Althoff
F, Araki T, Arteaga-Vazquez MA, Balasubrmanian S, Barry K, Bauer D, Boehm CR, Briginshaw L, Caballero-Perez J, Catarino B, Chen F,
Chiyoda S, Chovatia M, Davies KM, Delmans M, Demura T, Dierschke T, Dolan L, Dorantes-Acosta AE, Eklund DM, Florent SN, Flores-
Sandoval E, Fujiyama A, Fukuzawa H, Galik B, Grimanelli D, Grimwood J, Grossniklaus U, Hamada T, Haseloff J, Hetherington AJ,
Higo A, Hirakawa Y, Hundley HN, lkeda Y, Inoue K, Inoue SI, Ishida S, Jia Q, Kakita M, Kanazawa T, Kawai Y, Kawashima T, Kennedy M,
Kinose K, Kinoshita T, Kohara Y, Koide E, Komatsu K, Kopischke S, Kubo M, Kyozuka J, Lagercrantz U, Lin SS, Lindquist E, Lipzen AM,
Lu CW, De Luna E, Martienssen RA, Minamino N, Mizutani M, Mizutani M, Mochizuki N, Monte |, Mosher R, Nagasaki H, Nakagami
H, Naramoto S, Nishitani K, Ohtani M, Okamoto T, Okumura M, Phillips J, Pollak B, Reinders A, Rovekamp M, Sano R, Sawa S, Schmid
MW, Shirakawa M, Solano R, Spunde A, Suetsugu N, Sugano S, Sugiyama A, Sun R, Suzuki Y, Takenaka M, Takezawa D, Tomogane H,
Tsuzuki M, Ueda T, Umeda M, Ward JM, Watanabe Y, Yazaki K, Yokoyama R, Yoshitake Y, Yotsui |, Zachgo S, Schmutz J. Insights into
Land Plant Evolution Garnered from the Marchantia polymorpha Genome. Cell. 2017 Oct 5;171(2):287-304.¢15.

https://www.nig.ac,jp/nig/ja/research/organization-top/laboratories/nakamura/
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Developing technologies to make BioMedicine comprehensible and tractable

A BRI I IR R I < I HEHh DB FE

(A)

Anatomography B —E 2185k (A) FIFEAI (B).

B)

EFRKISHEIBELET, BREESHM 05 BB, XF. REDH. BEOX/N) OSBEZICRIITWISHIC LSEIPEAHEC I DIz0H IR DRIMFHFRD Anatomography Y —E£2

[FRET —IN—2AE Y H—TERERFESN 2007 FNOAFSNTVEY,

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/.

EBRZOMBIEZDDRAT VI TIEENET, ATV IA SR
BT =S CIRRZE T T F v UCTREIR T D, ATV IB Fv
TFvsNERROESZRIVPBFRADOZYSOFE TERI
PALUCTHIFRTREIC T2,

FBEATYTBIFAICHUERRICSE T, AICEEABEELD
BELAVTIITIVAZET DT, BHIZEIMTHON TV
WRIZERBDONE T, COMNIFIEZBOMERNTERDBICH
HMEBDLEWHABOABICHRELAITNZEDEBA. HETIEB
DR/DEM7EFRFELTNET,

A body of biomedical knowledge is developed in 2 steps:
StepA: accumulating and exchanging situations captured in de-
scriptions 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 invented 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 B FHIREEITIAZEE

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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Professor
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Population genetics and genome evolution

SBEEEET ) LE(E

A) INOFUP TOEERICHD B TRIF—DEIG, /\ITUPOITIEH 75% DI RIF—H )/ SOBERITHEHNTUVEY (Neidhardt et al.
1990). B) TRILF—ORNIEH DY/ WEBEDE L, MERDY/ LAZRTHDE. BOZW\I Y/ VBRI DRWNT S /B E>TERSNT

WBIEDDHDET,

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.

KRARZE TR T/ LECDAD XL ERBI DD, 1B
WEEBREHATOBIZMRZTOoCVWE T, BIEOMFET—<
EATDLSHEHDTY,

1) £ERICHITSFHICZDOMRICHDDERER 7/ L5

KOS VINTEDELICE X D E DR,

2) U/ LE(LICR g SIERRVER TS, 5IC Y1 —4—>=al—
aVvERWL. U/ LEICEEE S R R E Rt IR

H9 D EDRF,

3) FAAYIUIIVNTIDOEHEEE THOND. RRIFENL
T L) SI— EFNE S| SR UIEER O,

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

1) Phenotypic bases of weak selection: biosynthetic constraints or
selection for efficient synthesis may be important 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 detect subtle
evolutionary forces.

3) lineage-specific genome evolution: we are trying to understand
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{LE(GIZE

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.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/akashi/
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Study for molecular evolution using genome sequence and gene expression

) LEVIEBIE TR S A1 50 TEILE

Anthozoa |
(Hering & Mayer, 2014)

Anthozoa Il
(Hering & Mayer, 2014)

Cnidops
(Plachetzki etal,, 2007)

(Zapata et al. 2015)

AMRETIE. EMHFHREOLE LM E RS ITIHDD
FEBEZOECBROBFZEEL. B CER. MERzY
BELTT/ LEIIPOECFRRIBROLEBEN 2T OCLET,
B2 (1) BREBOELICHIETCFODFELEN. (2) B8R
DFREEETL. (3) X997 LT ERWZMEN DS R EIRE
HAFZOADERMA. (4) SRIVRUPRUDNAICE DS
FRIGERN. (5) T —IBRNICLSERBRERABGFORREER
EFINOER, (6) IBHHNFERWCKRRIRT —SBRIFTAT
ORFEENFFARICHEENTHFIZTOTHNE,

RIBIENI D7 T > 8T RIREWIDR DA T V(E KE3 DD
II—=TZHDN. BDZNZNORBGAN TREISERLTSIZTEDD
ol

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 recently focused more on
(1) Molecular evolutionary analysis of genes associated with senso-
ry organs, (2) Evolution of septal pore cap in fungi, (3) Biodiversity
and dynamics of marine microbes based on metagenomic analy-
sis, (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 |, Ishikawa M, Nozawa M, Yoshida MA, lkeo 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, Ikeo 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 B{RISHRAOMHITZE

Kinjo S, Monma N, Misu S, Kitamura N, Imoto J, Yoshitake K, Gojobori T, Ikeo
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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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
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 therapeutic tool.
With the advent of next generation sequencing technologies, it
becomes very handy to identify causalities of monogenic diseases
as well as complex diseases. With the vast of genomic information
at hand, we will combine gene expression profiles of the respon-
sible tissues together with clinical information to understand the
global picture of diseases.

Selected Publications

Ito J, Kimura |, Soper A, Coudray A, Koyanagi Y, Nakaoka H, Inoue |, Turelli P, Trono D, Sato K. Endogenous
retroviruses drive KRAB zinc-finger protein family expression for tumor suppression. Sci Adv. 2020 Oct
21,6(43):abc3020.

Nakayama A, Nakatochi M, Kawamura Y, Yamamoto K, Nakaoka H, Shimizu S, Higashino T, Koyama T,
Hishida A, Kuriki K, Watanabe M, Shimizu T, Ooyama K, Ooyama H, Nagase M, Hidaka Y, Matsui D, Tamura

T, Nishiyama T, Shimanoe C, Katsuura-Kamano S, Takashima N, Shirai Y, Kawaguchi M, Takao M, Sugiyama
R, Takada Y, Nakamura T, Nakashima H, Tsunoda M, Danjoh |, Hozawa A, Hosomichi K, Toyoda Y, Kubota Y,
Takada T, Suzuki H, Stiburkova B, Major TJ, Merriman TR, Kuriyama N, Mikami H, Takezaki T, Matsuo K, Suzuki

Human Genetics Laboratory A XBE(RIFILE

S, Hosoya T, Kamatani Y, Kubo M, Ichida K, Wakai K, Inoue |, Okada Y, Shinomiya N, Matsuo H; Japan Gout
Genomics Consortium (Japan Gout). Subtype-specific gout susceptibility loci and enrichment of selection
pressure on ABCG2 and ALDH?2 identified by subtype genome-wide meta-analyses of clinically defined
gout patients. Ann Rheum Dis. 2020 May;79(5):657-665.

Nishimura L, Sugimoto R, Inoue J, Nakaoka H, Kanzawa-Kiriyama H, Shinoda KI, Inoue . Identification of
ancient viruses from metagenomic data of the Jomon people. J Hum Genet. 2021 Mar;66(3):287-296.

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.

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

ESROTHIZHEDMEIND DD ESMINEDLSICLT
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DRERBE TS, F/c. BERTILERFHIHAERNTEDLDIC
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REEERR L EZEREMICAVET,

Our research goal is to understand the molecular mecha-
nisms 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 molecu-
lar mechanisms underlying naturally occurring phenotypic varia-
tion important for adaptation and speciation in wild populations.
Furthermore, little is known about how newly evolved alleles im-
portant for adaptation and speciation spread within natural popu-
lations. To understand these ecological and genetic mechanisms,
we mainly use stickleback fishes as a model. Our research takes an
integrative approach across diverse disciplines.

Selected Publications

Yamasaki YY, Kakioka R, Takahashi H, Toyoda A, Nagano AJ, Machida Y, Maller
PR, Kitano J. Genome-wide patterns of divergence and introgression after
secondary contact between Pungitius sticklebacks. Philos Trans R Soc Lond B
Biol Sci. 2020 Aug 31;375(1806):20190548.

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

Ecological Genetics Laboratory AEREBIGEIIFRE

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.
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.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/kitano/
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Decoding evolution through the mechanism of genomic readout
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The FoxG group of genes analyzed as a proxy of the whole genome. These genes have different retention patterns (A), evolutionary rates of the genes and flanking genomic regions (B and C, respectively),
and embryonic expression domains (D, in catshark embryos). Their inter-relationship and its orchestration within a genome remain largely unexplored and belong to our laboratory’s theme.

KHARZETIE. 7/ L DNABIIERZ D FRRENESDS
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Our group aims to infer the molecular-level history of com-
plex life, based on molecular phylogenetic approaches to evo-
lutionarily dissecting biodiversity with increasing knowledge of
cellular events from genome-wide profiling. We mainly focus on
vertebrates including elusive wildlife with unique phenotypes. Our
interests are categorized into these themes.

1) Deciphering the evolutionary history of genomes
2) Formulating genome evolution by referring to cellular events
3) Advancing genome-wide data acquisition and analysis methods

Selected Publications

Onimaru K, Tatsumi K, Tanegashima C, Kadota M, Nishimura O, Kuraku
S. Developmental hourglass and heterochronic shifts in fin and limb
development. Elife. 2021 Feb 9;10:e62865.

Kajikawa E, Horo U, Ide T, Mizuno K, Minegishi K, Hara Y, Ikawa Y, Nishimura H,
Uchikawa M, Kiyonari H, Kuraku S, Hamada H. Nodal paralogues underlie distinct
mechanisms for visceral left-right asymmetry in reptiles and mammals. Nat Ecol
Evol. 2020 Feb;4(2):261-269.

DFEBEATE

Molecular Life History Laboratory

Hara Y, Yamaguchi K, Onimaru K, Kadota M, Koyanagi M, Keeley SD, Tatsumi K,
Tanaka K, Motone F, Kageyama Y, Nozu R, Adachi N, Nishimura O, Nakagawa
R, Tanegashima C, Kiyatake I, Matsumoto R, Murakumo K, Nishida K, Terakita
A, Kuratani S, Sato K, Hyodo S, Kuraku S. Shark genomes provide insights into
elasmobranch evolution and the origin of vertebrates. Nat Ecol Evol. 2018
Nov;2(11):1761-1771.

Hara Y, Takeuchi M, Kageyama Y, Tatsumi K, Hibi M, Kiyonari H, Kuraku S.
Madagascar ground gecko genome analysis characterizes asymmetric fates of
duplicated genes. BMC Biol. 2018 Apr 16;16(1):40.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/kuraku/
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Genome evolution of organisms with special reference to human
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We study genome evolution of organisms mainly through
computer analyses. We are particularly interested in evolution of
modern humans and primate and mammalian evolution toward
human. Research interests are (1) genome data analysis of modern
humans with special reference to those in Yaponesia (Japanese
Archipelago) including ancient genomes, (2) lineagespecific evo-
lutionary changes at different levels of organism groups such as
Hominidae, primates, mammals, and vertebrates, (3) development
of methods useful for evolutionary genomic studies.

Selected Publications

Babarinde IA, Saitou N. The Dynamics, Causes, and Impacts of Mammalian
Evolutionary Rates Revealed by the Analyses of Capybara Draft Genome
Sequences. Genome Biol Evol. 2020 Aug 1;12(8):1444-1458.

Inoue J, Saitou N. dbCNS: a new database for conserved noncoding sequences.

Mol Biol Evol. 2020 Nov 16:msaa296.

Jinam T, Kawai Y, Kamatani Y, Sonoda S, Makisumi K, Sameshima H, Tokunaga

K, Saitou N. Genome-wide SNP data of Izumo and Makurazaki populations
support inner-dual structure model for origin of Yamato people. J Hum Genet.
2021 Jan 25.

Jinam T. A, Kawai Y, Saitou N. Modern human DNA analyses with special
reference to the Inner-Dual structure model of Yaponesian. Anthropological
Science. 2021 (in press).

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 pattern-
ing of apical-basal or dorsal-ventral axis formation, and the organ-
ogenesis during early stages of rice embryogenesis. We are taking
amolecular genetic approach using a series of rice embryogenesis
defective mutants as well as comparative embryology and genom-
ics approaches in grass species. We are also responsible for man-
aging, preservation, propagation, and distribution of rice genetic
resources of wild rice species collected in the NIG under the NBRP.

Selected Publications

Shimizu-Sato S, Tsuda K, Nosaka-Takahashi M, Suzuki T, Ono S, Ta KN, Yoshida Y,
Nonomura KI, Sato Y. Agrobacterium-Mediated Genetic Transformation of Wild Oryza
Species Using Immature Embryos. Rice (N'Y). 2020 Jun 3;13(1):33.

Shenton M, Kobayashi M, Terashima S, Ohyanagi H, Copetti D, HerndndezHernandez T,
Zhang J, Ohmido N, Fujita M, Toyoda A, lkawa H, Fujiyama A, Furuumi H, Miyabayashi T,
Kubo T, Kudrna D, Wing R, Yano K, Nonomura KI, 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.

Plant Genetics Laboratory HEYE(GHIZSE

Ishimoto K, Sohonahra S, Kishi-Kaboshi M, Itoh JI, Hibara KI, Sato Y, Watanabe T, Abe

K, Miyao A, Nosaka-Takahashi M, Suzuki T, Ta NK, Shimizu-Sato S, SuzukiT, Toyoda A,
Takahashi H, Nakazono M, Nagato Y, Hirochika H, Sato Y. Specification 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 Y, 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.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/sato/
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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
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The Comparative Genomics Laboratory was established in
April 2008 with the task to understand basic rules of biological
systems using cutting-edge DNA sequencing and analysis tech-
nologies. Currently, we are analyzing personalized genomes of
primates in addition to the organisms those living in the extreme
environmental conditions. Furthermore, we have started support-
ing 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, Ulrich KK, Haas FB, Vanderstraeten L, Becker D, Lang D, Vosolsobé S, Rombauts S, Wilhelmsson PKI,
Janitza P, Kern R, Hey! A, Rimpler F,Villalobos LIAC, Clay JM, Skokan R, Toyoda A, Suzuki Y, Kagoshima H, Schijlen E, Tajeshwar N, Catarino B, Hetherington AJ, Saltykova A,
Bonnot C, Breuninger H, Symeonidi A, Radhakrishnan GV, Van Nieuwerburgh F, Deforce D, Chang C, Karol KG, Hedrich R, Ulvskov P, Glickner G, Delwiche CF, Petrasek ), Van
de PeerY,Friml J, Beilboy M, Dolan L, Kohara Y, Sugano S, Fujiyama 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.£24,

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

R, Souksavatdy V, Sayavongkhamdy 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 L, Shackelford L, Patole-Edoumba E, Nguyen AT,
Bellina-Pryce B, Galipaud IC, 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 6361(6397):88-92

Comparative Genomics Laboratory L8/ INERITRAZSE

Session AM, Uno Y, Kwon T, Chapman JA, Toyoda A, Takahashi S, Fukui A, Hikosaka A, Suzuki A, Kondo M, van Heeringen SJ, Quigley |, Heinz S, Ogino H, Ochi 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, NakayamaT, lzutsu 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, Zom AM,
Ito M, Marcotte EM, Wallingford JB, Ito Y, Asashima M, Ueno N, Matsuda Y, Veenstra GJ, Fujiyama A, Harland RM, Taira M, Rokhsar DS. Genome evolution in the allotetraploid
frog Xenopus laevis. Nature. 2016 Oct 20538(7625):336-343.

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

https://www.nig.acjp/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, in-
volving neuronal differentiation, migration, axon guidance, and
synaptogensis. The resulting wiring patterns determine the char-
acteristics of animals'behavior and mental activities. Although the
brain maintains a certain degree of plasticity, the core element is
almost fixed and non-rewireable after the completion. We focus
on this rigid feature of the brain by attempting to reveal the rules
of neural development and to understand how the wiring design
shapes brain function.

Selected Publications

Zhu Y, Hirata T, Mackay F, Murakami F. Chemokine receptor CXCR7 non-cell-
autonomously controls pontine neuronal migration and nucleus formation. Sci
Rep. 2020 Jul 16;10(1):11830.

Hatanaka Y, Hirata T. How Do Cortical Excitatory Neurons Terminate Their
Migration at the Right Place? Critical Roles of Environmental Elements. Front Cell
Dev Biol. 2020 Oct 23;8:596708.

Hirata T, Shioi G, Abe T, Kiyonari H, Kato S, Kobayashi K, Mori K, Kawasaki T. A
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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,
KawaguchiY, 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.
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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 sophisticated
neuronal circuits underlying higher brain function of mammals,
integrative studies which cover from molecules to whole animals
are indispensable. By using a wide range of techniques, such as
mouse genetics (gene knockout), 2-photon microscopy, confocal
microscopy, histology and behavioral analyses, we are studying
mechanisms of development and function of mammalian neuro-
nal circuits. In particular, we are interested in activity-dependent
circuit development during postnatal stages.

Selected Publications

Nakazawa S, Yoshimura Y, Takagi M, Mizuno H, Iwasato T. Developmental Phase
Transitions in Spatial Organization of Spontaneous Activity in Postnatal Barrel
Cortex Layer 4. J Neurosci. 2020 Sep 30;40(40):7637-7650.

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

Mizuno H, Luo W, Tarusawa E, Saito YM, Sato T, Yoshimura Y, [tohara S,
Iwasato 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) 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 system in
vertebrates by using the Tol2 transposable element from Japanese
medaka fish. Further, in a model vertebrate zebrafish, we have
developed powerful genetic methods, including 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 acti-
vator in specific cells, tissues and organs. We are collaborating re-
searchers all over the world based on the transgenic fish resources.
Furthermore, we are studying the structure and function of specif-
ic neuronal circuits that regulate complex behaviors such as learn-
ing and memory by genetic approaches and calcium imaging.

Selected Publications

Asakawa K, Handa H, Kawakami K. Optogenetic modulation of TDP-43
oligomerization accelerates ALS-related pathologies in the spinal motor
neurons. Nat Commun. 2020 Feb 21;11(1):1004.

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.
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Lal P 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.

Muto A, Lal P, Ailani D, Abe G, Itoh 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.

EMDEREZ HIST BERIBEBOZ [IRIEBBINTLY - The genetic basis for individual differences in complex
FA. EBIE HREMHDSIWESNIZBTERRYIARE - taits is still unclear. In order to clarify the mechanisms re-
ERAV., BOETHOZHEEEAET AN ILORBEICED  ©  lated to behavioral diversity, we are using a series of wild-de-
HBATWEY, BEREOIRRFIL. SO ET8%RL. B - rived mouse strains. Wild derived strains exhibit a prominent
ELRRERTRITZEDD, THBEGFARICERTI, MXT. - degree of wildness and phenotypic diversity among them.
7 INRERMTE UV RN B G TR EEYIORFICHED ¢ We are also developing efficient genome editing method-
HATWED, CNOZEMETSIET. THOZRMICEDSE  © ologies in rodents with CRISPR/Cas9. We are identifying genes
TFZEEL. ZDOWEEEDF. Ml BICIFERELNILVTHS

related to behavioral diversity using these tools, and are aiming to
MCTBEZEBIBLTWVET,

understand the role of these genes in the molecular, cellular, and
neural mechanisms that underlie this behavioral diversity.
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Matsumoto Y, Nagayama H, Nakaoka H, Toyoda A, Goto T, Koide T. Combined genome causes the classical nonagouti mutation. Commun Biol. 2019 Aug
change of behavioral traits for domestication and gene-networks in mice 2;2(1):283.

lectively bred f tive t. .G Brain Behav. 2020 Dec 13:¢12721.
selectively bred for active tameness. -enes Brain Benav ec e 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.

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

Tanave A, Koide T. A role for the rare endogenous retrovirus 34 in development
of Japanese fancy mice. Commun Biol. 2020 Feb 4;3(1):53.
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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
and eukaryotic dynamin ().

Mitochondria and chloroplasts, energy-converting organ-
elles in eukaryotic cells, are relicts of ancient bacterial endosym-
bionts. 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 en-
dosymbiotic 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 depend-
ing on chemical energy that are supplied by organelles (or other
endosymbiotic cells).

Selected Publications

Onuma R, Hirooka S, Kanesaki Y, Fujiwara T, Yoshikawa H, Miyagishima SY. Changes in the
transcriptome, ploidy, and optimal light intensity of a cryptomonad upon integration
into a kleptoplastic dinoflagellate. ISME J. 2020 Oct;14(10):2407-2423.

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.
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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.

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-£8313.
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Genetic dissection of the cell division mechanism using single-cellular model organisms
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(A) Bacterial nucleoid visualized by the DNA staining. (B) The specific segments of the chromosome are visualized by using fluorescent proteins. These methods enable us to uncover the

mechanism of nucleoid segregation in bacteria.
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KEZE/NAZAVUY—2  https://shigen.nig.ac.jp/ecoli/strain/
WMEE/N\AZVUY—2  https://shigen.nig.ac.jp/bsub/

Bacteria and yeast are important model organisms to eluci-
date the fundamental mechanisms of cell proliferation. Our labo-
ratory studies the mechanisms behind the cell division cycle and
adaptations to external stresses under environments. We focused
on compaction of chromosomal DNA as a nucleoid inside a tiny
bacterial cell during cell division. Bacterial condensin is an essen-
tial 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 established new methodologies to investigate S. japonicus.

Selected Publications

Onaka AT, Su J, Katahira Y, Tang C, Zafar F, Aoki K, Kagawa W, Niki H, lwasaki
H, Nakagawa T. DNA replication machinery prevents Rad52-dependent
single-strand annealing that leads to gross chromosomal rearrangements at
centromeres. Commun Biol. 2020 Apr 30;3(1):202.

Nozaki S, Niki H. Exonuclease Il (XthA) Enforces In Vivo DNA Cloning of
Escherichia coli To Create Cohesive Ends. J Bacteriol. 2019 Feb 11;201(5). pi:
e00660-18.
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Seike T, Shimoda C, Niki H. Asymmetric diversification of mating pheromones in
fission yeast. PLoS Biol. 2019 Jan 22;17(1):e3000101.

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 reproductive
cycle, including meiosis, in rice. Meiosis is a highly orchestrated
biological event to transmit genetic information stably, and to si-
multaneously create a genetic diversity via meiotic recombination.
Elucidation of the underlying mechanisms is important also for ap-
plications to improve breeding efficiency and extend breeding use
to wild species.

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

Selected Publications

Tonosaki K, Ono A, Kunisada M, Nishino M, Nagata H, Sakamoto S, Kijima ST,
Furuumi H, Nonomura KI, Sato Y, Ohme-Takagi M, Endo M, Comai L, Hatakeyama
K, Kawakatsu T, Kinoshita T. Mutation of the imprinted gene OsEMF2a induces
autonomous endosperm development and delayed cellularization in rice. The
Plant Cell, 2020 November 25

Araki S, Le NT, Koizumi K, Villar-Briones A, Nonomura Kl, Endo M, Inoue H, Saze H,
Komiya R. miR2118-dependent U-rich phasiRNA production in rice anther wall
development. Nat Commun. 2020 Jun 19;11(1):3115.
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Ono S, Liu H, Tsuda K, Fukai E, Tanaka K, Sasaki T, Nonomura KI. 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):21007238.

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.
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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).

SRR DFAE (LB < DR B SRR S 1K BEZ &S
BILICKOTHLRITONE T, BYIHBR2SER W HRRIEE(CED
NTHED, COMBEEDILE/ W— Ve B S BDIEICRDHRL
TR EEDHLUCWE S, ATEDFRETIL. BRI/ —
VDR E TN T S AEEE DD P, MR E(F
DHI RN RZEETI/INELT, B ke Z N DECIC
EQFSITTEESBDNRE T DILEAZMFTL VXY, JBE
[CRAFELCHRBERPEBREBRRZMAL. ECHRERE
ZOEHEFIHITSENFECYV/NWEDIVIFHIVIZEBLT
7O TNET,

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 re-
veal how plant cells establish proper cell wall patterns. We focus on
xylem vessel cells that deposit secondary cell walls in various pat-
terns and cell division during which de novo cell walls assemble
at cell plates. By using our cell culture system and pattern recon-
struction assays, we are investigating the behavior of cortical cyto-
skeletons 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  #Ra&IHFZS=E

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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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 SMADA4-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 sev-
eral developmental processes. Major targets are mesoderm tissues
and germ cell development; sexual fate decision, 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 technol-
ogy to facilitate mutant mouse production.

Selected Publications

KatoY, 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 4 TS5 E

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.

https://www.nig.ac.,jp/nig/ja/research/organization-top/laboratories/saga/
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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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Spermatogenesis is characterized by sequential transitions of
multiple processes: self-renewal of spermatogonial stem cells, mi-
totic growth of differentiating spermatogonia, and meiosis leading
to the production of sperm. Molecular dissection of these com-
plex processes and transitions could be facilitated by cell culture
approaches. We have developed techniques to recapitulate the
entire spermatogenesis process, from stem cell propagation to dif-
ferentiation of functional 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 molecu-
lar 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 KI, Sakai N. Sycp2
is essential for synaptonemal complex assembly, early meiotic recombination
and homologous pairing in zebrafish spermatocytes. PLoS Genet. 2020 Feb
24:16(2):21008640.

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 /\EUEIEE(GIAZE

Sakai Group SEFARAZEE

Higaki S, Shimada M, Kawamoto K, Todo T, Kawasaki T, Tooyama |, 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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Department of Gene Function and Phenomics

Generation of cellular diversity by asymmetric cell division

FENFR TR X B S AR AI i
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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

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

SR SRR IEEE RS, FEIMICARLCEZES
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Various cells including stem cells undergo asymmetric cell di-
visions to produce daughter cells with distinct cell fates. Most cells
in C. elegans have the same anterior-posterior polarity in terms of
localizations of Wnt signaling components such as 3-catenin, and
divide asymmetrically to produce a variety of cell types. Similar
asymmetric localization was reported in mouse ES cells. We are
studying how each cell knows the correct orientation, how it di-
vides asymmetrically 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.

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.

Multicellular Organization Laboratory ZHHRIIERAZT =

Yamamoto Y, Takeshita H, Sawa H. Multiple Wnts redundantly control polarity
orientation in Caenorhabditis elegans epithelial stem cells. PLoS Genet. 2011
Oct;7(10):21002308.

https://www.nig.ac,jp/nig/ja/research/organization-top/laboratories/sawa/
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Department of Gene Function and Phenomics

Multiscale understanding of the structural principles of mammalian sensory system
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(A) Alexa594 dye(magenta) was injected into one of the retinal ganglion cells expressing the glutamate sensor iGluSnFr (green). (B) By two-photon glutamate imaging, we found a spatial separation
between slow-sustained and fast-transient glutamate-mediated inputs to the dendrites of ON DS cells. This “space-time wiring” creates selectivity in the speed and direction of visual stimuli.
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Extraction of information about the environment by the sen-
sory system is important for animal’s survival. We aim to under-
stand the universal principles and diversity of sensory function
emergence and its underlying structure by studying the visual
system of mice and monkeys at multi-scales, including genes,
molecules, cell types, circuits, neural processing, and behaviors.
For this, we combine various techniques such as genetics, two-
photon imaging, electrophysiology, transsynaptic labeling, single-
cell transcriptomics, and machine learning. Our studies would
pave the way to identifying the cell types responsible for sensory
diseases and their repair.

Selected Publications

Sethuramanujam S, Matsumoto A, deRosenroll G, Murphy-Baum B, McIntosh
JM, Jing M, Li'Y, Berson D, Yonehara K, Awatramani GB. Rapid multi-directed
cholinergic transmission in the central nervous system. Nat Commun. 2021 Mar
2;12(1):1374.

Rasmussen RN, Matsumoto A, Arvin S, Yonehara K. Binocular integration of
retinal motion information underlies optic flow processing by the cortex. Curr
Biol. 2021 Mar 22;31(6):1165-1174.e6.

Multiscale Sensory Structure Laboratory ZEEBREBISHAFIE

Rasmussen R, Matsumoto A, Dahlstrup Sietam M, Yonehara K. A segregated
cortical stream for retinal direction selectivity. Nat Commun. 2020 Feb
11;11(1):831.

Matsumoto A, Briggman KL, Yonehara K. Spatiotemporally Asymmetric
Excitation Supports Mammalian Retinal Motion Sensitivity. Curr Biol. 2019 Oct
7,29(19):3277-3288.e5.

https://www.nig.acjp/nig/ja/research/organization-top/laboratories/yonehara/ (BfE#&/%)
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Department of Chromosome Science

Studying DNA replication by use of an original degron-based technology
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(Left) Target degradation by the AID2 technology. A degron-fused protein of interest is recognized for rapid degradation by a TIRT mutant only in the presence of an auxin analogue, which
initiates the degradation process. (Right) Comparison of AID and AID2. A cohesin subunit RAD21 was induced for depletion. AID2 enabled even faster depletion.
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Our laboratory pioneered to develop the auxin-inducible de-
gron (AID) technology, by which degron-fused proteins of inter-
est can be rapidly degraded by the addition of a plant hormone,
auxin. We recently improved it and established AID2 to control the
degradation of proteins of interest not only in yeast and mammali-
an cell lines, but also in mice. We are currently trying to develop re-
lated genetic technologies and, by employing AID2, to understand
the mechanisms of DNA replication in human cells and mice.

Selected Publications

Yesbolatova A, Saito Y, Kitamoto N, Makino-Itou H, Ajima R, Nakano R, Nakaoka
H, Fukui K, Gamo K, Tominari Y, Takeuchi H, Saga Y, Hayashi KI, Kanemaki MT. The
auxin-inducible degron 2 technology provides sharp degradation control in
yeast, mammalian cells, and mice. Nat Commun. 2020 Nov 11;11(1):5701.

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.

Molecular Cell Engineering Laboratory %>R T 2ifZ0=

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.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/kanemaki/
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Understanding cell architecture through quantitative microscopy and structural calculations
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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

Univ])
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Cells are a beautiful example of architecture made by the na-
ture. How such harmonious architecture is constructed ‘without an
architect’ remains a mystery. This laboratory is studying the mecha-
nisms underlying the movement and positioning of intracellular
organelles (such as the cell nucleus) at appropriate positions with
appropriate sizes, using approaches involving quantitative micros-
copy and structural calculations of cells. Through our studies, we
aim to understand the secrets of constructing the cell.

Selected Publications
AAIBE [HERZERSE AP T84 2019.

Kimura K, Kimura A. Cytoplasmic streaming drifts the polarity cue and enables
posteriorization of the Caenorhabditis elegans zygote at the side opposite of
sperm entry. Mol Biol Cell. 2020 Jul 21;31(16):1765-1773.

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;

Cell Architecture Laboratory #HRIZEATE

8:22.

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.

https://www.nig.acjp/nig/ja/research/organization-top/laboratories/kimura/
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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.

Our research interest is to know how a long string of human
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 using a unique com-
bination of molecular cell biology and biophysics, such as single
molecule imaging, superresolution imaging, X-ray scattering and
computational simulation.

Selected Publications

Ide S, Imai R, Ochi H, Maeshima K. Transcriptional suppression of ribosomal DNA
with phase separation. Sci Adv. 2020 Oct 14;6(42):eabb5953.

Maeshima K, Tamura S, Hansen JC, Itoh Y. Fluid-like chromatin: Toward
understanding the real chromatin organization present in the cell. Curr Opin
Cell Biol. 2020 Jun;64:77-89.

TILEIAFZOXRRE

Genome Dynamics Laboratory

Ashwin SS, Nozaki T, Maeshima K, Sasai M. Organization of fast and slow
chromatin revealed by single-nucleosome dynamics. Proc Natl Acad Sci U S A.
2019 Oct 1;116(40):19939-19944.

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 II. J Cell Biol. 2019 May 6;218(5):1511-1530.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/maeshima/
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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 evo-
lution of organisms. However, we do not have a clear understand-
ing of how individual TEs are recognized and regulated in cells. Our
laboratory is interested in molecular mechanisms on epigenetic
regulations of TEs in Drosophila. To understand them, we are en-
gaged in studying the piRNA pathways, chromatin regulation and
germ line development using biochemical and high-throughput
technologies, and genetic tools which are managed and distrib-
uted 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 EEHEENIERIFE

Iwasaki 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.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/saito/
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Department of Chromosome Science

Physical and molecular basis governing eukaryotic chromosome dynamics

FBOBBEZE T HMHEERTF D=L

LARE T, RBAEOBEEHIE T SMIBRBEOREEAN X LEYEREN FOBERADNOBENTNS, LOBE(R. RBEADIRE ChOMHHEE (A) SBEEBROMER
PERDBETH I (B) Z2EDHSARYAVO TP/~ CffBEERETRY) ZEOTCENZNIIMIRIEL. ZONZIEEHMEBTL TS F.

Images show micromanipulation experiments performed in our laboratory for examining the micromechanical properties of the meiotic spindle (A) and the cell nucleus (B).
Using fiber-shaped ultra-thin force probes (white arrowheads), we study how these micron-sized machines generate and respond to forces for properly functioning in a cell.
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The cell’s ability to generate, sense, and respond to mechani-
cal force is crucial in diverse biological processes, including em-
bryonic development and tissue formation. Our laboratory takes a
multi-disciplinary approach, integrating biophysical force sensing/
actuation tools (e.g., optical tweezers, glass microfibers) with ge-
netic and biochemical perturbation, single-molecule imaging, and
material science methods to study how the spindle - the chro-
mosome segregation machinery — can self-organize into a proper
size and shape and generate and respond to forces for error-free
cell division. We also use our physical manipulation techniques to
study the mechanical integrity and mechano-transduction mech-
anisms of the cell 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 #FBfHRa A AT

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 visual
information that they receive from their outside world. Using ze-
brafish 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 visu-
ally guided behaviors. The approaches that our lab uses include
behavioral, genetic and optical techniques, as well as quantitative
data analyses.

Selected Publications

Wu'Y, Dal Maschio M, Kubo F, Baier H. An Optical lllusion Pinpoints an Essential

Circuit Node for Global Motion Processing. Neuron. 2020 Nov 25;108(4):722-734.

e5.

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

Systems Neuroscience Laboratory /AT LAHERIZAFRE

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

Forster D, Arnold-Ammer |, Laurell E, Barker AJ, Fernandes AM, Finger-Baier
K, Filosa A, Helmbrecht TO, Kolsch Y, Kiihn E, Robles E, Slanchev K, Thiele TR,
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.

https://www.nig.acjp/nig/ja/research/organization-top/laboratories/kubo/

Kubo Group Z{RFAFEE

KUBO, Fumi
Associate Professor

2R BD gz
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Center for Frontier Research i &Stz V45—

Revealing molecular function of SMC complexes in chromosome structural control

SMC B &1AIC KA R AR ETE RS DR

chromosome

a molecular model
“sister chromatid cohesion”

circular DNA + cohesin + loader

+ ATP

1
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DNA-cohesin by IP
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gel electrophoresis circular

7 NERERIT I DM, HIBOASSITHENTIESH
[CRREDFTY, #MRld. CNZEZAITHREDZELHD., B
LFRIR, BR, PELEVoIcEM YTV I RIS ISIC
HELCWET, EXREUVIROSMCEESR (Je—>, OV

T SMC5/6 BER) [FFEEABEF MDD EEDHIE
EFTHD. ALNVRDESICDNAZERQTEEEZISNT
WET, F/zB1E SMCEERZECEERMRBEDFIEZEITSS
VINOBERERL . ABREABBR IS ZEICEDT. FDRTA
N-ALEBRALELDSELTUVEY,
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BNEBHER. ROPHAO—2TIELAENC LD
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Be§d
linear

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.

Controlling chromosome structure is essential not only for
faithful chromosome segregation but also for gene transcription
and DNA replication and repair. Ring-shaped SMC complexes
(cohesin, condensin and SMC5/6) are central architects of the
chromosome structure. These large complexes topologically en-
trap DNA strands to allow vital chromosomal functions to be car-
ried 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 chromosome structure.

Selected Publications

Kurokawa Y, Murayama Y. DNA Binding by the Mis4Scc2 Loader Promotes
Topological DNA Entrapment by the Cohesin Ring. Cell Rep. 2020 Nov
10;33(6):108357.

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

Chromosome Biochemistry Laboratory SREB{RE(LEIATRE

Murayama Y, Samora CP, Kurokawa Y, Iwasaki H, Uhlmann F. Establishment of
DNA-DNA Interactions by the Cohesin Ring. Cell. 2018 Jan 25;172(3):465-477.
el5.

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

Murayama Group ML=

MURAYAMA, Yasuto
Associate Professor

LIRS s
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International Strategic Advisor [EPREREE 7S/ N H'—  Visiting Professor ZE2i%

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

FIZBEOMRTREDFEDZE. —T VA AVEI—5—BRITZRE L= Hi-C International Strategic Advisor [EFEHER 7R/ \A H'—
EICKORBAEDITDIZcAENFESZRSNILEI D ELTWET, Fz.

https://www.bcm.edu/people-search/erez-

¥R Ly TU—BOY—ILOERHHEZHEOTVETD, lieberman-aiden-25411
............................................................... LIEBERMAN-AIDEN, Erez
Our work centers on the experimental interrogation of genome folding and International Strategic Advisor

(Associate Professor, Baylor College of Medicine)
(Adjunct Professor, Rice University)

D—/\— - ITATY, TLY
RS 77 1)\ ' —

(A S—ERIASBIZD)

(A 2KZEHE)

structure revealed by a combination of molecular biology, sequencing, and com-
puter analyses, namely Hi-C. We also develop powerful genome assembly tools.

50  HAFDEE)Research Activities



International Strategic Advisor [EPZREREE 77X/ N H'—  Visiting Professor ZE2{i5

Population genetics theory and its application to genomic data

BHEEZERET ) AT —INDZDIGH

M. BR. HfE VD SHIFLEBICHITDHE W— 2R D=0 D.
DNAECH| ZEEMTDEM « ELERFIER CHis T EDRHE.

Development of population/evolutionary genetics theory and statistical
methods for analyzing DNA sequence variation at various levels, including be-
tween populations, individuals and cells within an individual for understanding
underlying evolutionary forces.

Department of Genomics and Evolutionary Biology /. « #1{LHFR%

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—, Aoy
EEHR
THFTARFHER)

Genetics and genomics of adaptation and speciation
S EEILDRIZST ) LR

BIGECEBDEDBECERE T/ LAER, TEEDECERCHRER,
BRO HREEDEERSNTTD.
My current research is focused on the genetic and genomic basis of adapta-
tion and speciation, the genetic and neural basis of behavioral evolution, and the
evolution of sex chromosomes.

Department of Genomics and Evolutionary Biology ~ 4//s « (LR

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

PEICHEL, Katie
Visiting Professor
(Professor, University of Bern)

ST, TATA—

ZEHE
(NI REHIR)

Critical periods of brain development

IFEIZICHT HHE R

FERR DI DBEBEZ AR (A E MR T D, ERFHAEHIESS GABA
[BIERDEYF RV IRRRZ R/ 1o ORI ER © A TRIBEDRFR A LS ATAIC
DHEIFS.

We are revealing how early life experience shapes brain function. The bio-
logical triggers and brakes for such critical periods implicate specific GABA cir-
cuits with broad insights for therapy and novel Al

Department of Gene Function and Phenomics &= EMITHR

https://henschlab.mcb.harvard.edu/

HENSCH, Takao K.
Visiting Professor
(Professor, Harvard University)

N>¥a, 987 K

EEHE
(N~ =B REHIE)

Vertebrate sex development
BHEBMIC BT M5 LA

EALADEFR. Db, BRBEFRICEDIMMRREZREL. EDFREF
BASBICED IR F AN X LORIFZBIEY,
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 developmental defects.

Department of Gene Function and Phenomics E{EAZES

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=UYA— UFv—RR
BEEHE
GFFIRREMD PV 5—V Y pihie BRI

Chromatin dynamics and evolution

ravF U ERELEL

FAT=BI3. B HF. BRORBRENE P TO—F ZilHEaDEDIET
E RNV EOF/ERS, JOXF Y DEBERA A VERICHITDE DERE
ZIANTVNET,

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

Department of Chromosome Science BIZ AN A LIFER

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

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

Nz, LTIy
EEHE
(DLA— - AP = PR R E)
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NIG INNOVATION  ESEHE - AINETER

Share our research findings with society through the technology transfer

WRBRDOMLZETT, 1/ X—Ta Al E B U2 E g

FEFT DS EFNTAFTERREERL .. =0T, HLA
IN—2aVElHZEBET LT ERMEOESICEMIDS
EDFCDER T, HMBRRTHNRREDFEE. (RE. JERZK
SEHRIT, HE. ZEF. BBt S OBREREEZEEEE).
s, HIBEREEHEEL T HFTATOD [F1] ZHRICDET
TELDFT,

Fo. BEEZEE(CHICLIZEGCEROEIRUCEI T DMK
BOELT 2HOKRZ - MFHEICN TR, FHIERZE
BE (HREIF—. FES BRAG. BRU—UYavd B
RRMETE) Z2170CVET,

(2020 FE=H)
ABIRAE L
Intellectual Property QUANTITY
4ESLHEE  Patent application 11 ¢
HEETEET  Patent registration 3
PEEDHRE - ZEEAFTEEH 344k
Joint research agreement with the private sector
AV BEMIAZZH  License agreement A6 1E
MTA  Material Transfer Agreement 703 4

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

We are committed to managing our intellectual property de-
rived from research by patenting, maintaining, and licensing 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 in-
stitutions 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
BAREER. BAEGEROAXZICHITDHBRRE, BhHEEEEENEEBH
RICBIL TR, IRIBBEHRAE. 2018 473 [pp.35]

BB, WO EOENEEDHMEEF M N BHORBELEDEHC DT, B
BEERMNAMRORESIOMBEHEEICLBRTEDEHCDOWT, ZMiD
FE). 2018 23 F95 p. 9.60-9_64

NIG INNOVATION

EoAREEE. BEERTEEENREN. ENBE (ABSHER) FIEINHICHITS
WISIE? TP 2017 Vol.53 No.10

EOAREERR. [T MRB AR CECERICETSMBLMRBICEII T—RED
MESBRORBBRORE—]. MNP EA/N—3VHFRO#EME. 2014
p114-125. VTV T—HR

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

EFEE - MNPER

SUZUKI, Mutsuaki
Director

SONEERR =R
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Office for Research Development Ut —F « PRZ AN —4—F

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

Wz /1581k. IR (Institutional Research). /A%

[RFTICHEDD AT DN EDRENERAIRICHEEL. =5IC8E
paka sl Rl tsltell

MEG. COEEZEYN—IZ3DOIVIIY (A5,
IR\ [53R) ZHEEL TLET,
o 5T 581k

WXIER TRy R ERBOFHR VS, BILH AV Y
REEDT—02 a3y T REPEDBFZADMANEEZEL . [H
REDFLWPATPICHE] 87200 TR—~ZL&Ed. Tn
SOIEENMNECH DBNIZRFIRIB OER EM IR E BT
RERFUTHREIZ 2= T— DR AN B LIS EZEE
LTWET,

LI

RZEMOZIFIE. —BtE. AIRIZa="7r. QRIS
HEZHEICHIEDEY, RITFOEN2NICELIZOVTY
YMIHEE X, REAERE NV~ BT TRV
917/ SNSEZBLUTCRELFX T, Tz, EEMIZHLT 1949
EHSR<BEFHREFKITLCVED
® |nstitutional Research (IR)

MITERN L (CEBIDIHEAEER /TN T—9 7 & - L
F9. BENTIEESICE DT —9EMERDEE DRIEHS
E2EDERISERLED,

Office for Research Development

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

With this motto, Office for Research Development (ORD) pro-
motes three missions: Strengthening of research activity, IR, and
Public relations.

® Strengthening of Research Activity:

Our activities include organizing workshops, mediating col-
laborative research, discussion and advice on manuscripts and sci-
entific presentations, and grant-application support. Synergizing
with the superb research environment and the interactive atmo-
sphere of NIG, we aim to play an instrumental role in strengthen-
ing of research activity of the scientific community.

® Public Relations:

The target of science communication and public relations
activities is diverse including the general public, research commu-
nity, and public institutions. By considering what content is most
appropriate for each recipient, we disseminate the best informa-
tion through events, booklets, press releases, and website/SNS. In
addition, we publish an annual NIG guidebook (YORAN) that has
continued since 1949.

® [nstitutional Research (IR):

We collect and analyze various quantitative and qualitative
data related to research and institute activities. The data are used
for the management of the institute and the preparation of insti-
tute reports.

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

VY —F « PREZAN—45—F

KURUSU, Mitsuhiko
Director

RIEAE =5

SEINO, Hiroaki
Assistant Professor

TEEERR Bh

B925E8),Research Activities
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Office for Gender Equality B IEESEHER

Office for Gender Equality

BRIRSEHEE

SLAFSEHEEL. BLEO—— vt CaoE U
TOISEXEEH ERBLCLVED,

¢ ZEHMRBEDEE
o —[FHRE DIR(H
O ARLIEEDEBICLDERNELIE
&I DRBBERDIRRM
O AT DIz Dz =F—1RH
FLLZETMBELXHBFSEHEZR—LR—Y (https:/
sites.google.com/site/nigdanjo/home/) ZEZEBELIZS, Ein
HCHITSBLXHBSEOELPHEZEDES OIMITHIBHEL
TWET,
SLHESEHREETE. HRLEILS THI AT SADLDL
THENEREBTEOREEREHELCVLEY, CBR. JBE.
CHERNIE. BRI (danjo-nig@nig.acjp) FTHIELIZSL,

Office for Gender Equality

ZEPRER

Multi-purpose nursery room

—BREDOKT

A snapshot from In-house temporary childcare

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 environment
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 YASUIKE, Yuki
Director Staff

FHIzDH =& 30 AR =8 @

HT5EE). Research Activities

TAKIDA, Masatoshi
Staff

BHER =28 %



Technical Section  F4 1R

Technical Section
ST 3

BIEFHREVIAERLE

Transgenic mouse production service

SEEBEISOKA - REEE

BiERE. FTREEBOEF T, 1220RMBENFTBLTLET,
FZRIIAREPTEIAZYSCEBSN. #N2NHDEMEDSLY
RiadC CEEMAN DT EEN 2B L TLET, ZDHPIRIiE
ZIZITHIZD. AT DR DHEIR L ERRZ I ETOTLED,

o IFAT AN YN DI— O BELMERZF1UT R
o BEFIAMIBE DB DRT - B
o EREISDKHEPREDERE EE
o B R DEBRIEBDHT
O DRI TIWIN IR S v TP INI D ADIERL 1S
O X GO OCTEBIC LD 3NTT — BT HE
0 3 IaUNT., AR, BIS T4 EDEYERERDIEH.
HEFS. ERANDDE
o BRI A(ESTBEEN « b IERER
ZOfhCH., (EEREAE. B - SETHEX EBICEDD
ERFHE TNOZEFEEESLUERREEZBL, M2
DR FTREOREMBICEMLCVED,

Technical Section

23UV IONT RN DS - 58

Maintenance of Drosophila strains

Management of rice paddy fields and green houses

~OVAITZYIR TS T4y aDIEH

Development of transgenic zebrafish

TEEIRBDAIE DEfE

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 numerous
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

FAMTER

® Resource Development Team
DY—2BEZEF—A
KISO, Ma_koto Subsection Chief

NAGURA, Masahiko
Senior Technical Specialist

ZEME smizma

A8 H #E

YAMATANI, Noriko  Technical Staff

O Research infrastructure Technical Unit
BERER MM

= |nformation Technology Team
BERERSIET —A
NAGURA, Masahiko  Subsection Chief
ZEME #E®

LBEF ntma
O Project Technical Unit
TOIT IR
FURUUMI, Hiroyasu ® Project Support Team
Manager
N - SAKAMOTO, Sachiko
EESLR ®E RAGRT 5

TOIVTIONRET I

B Genetic Resource Project Team
BLEREEET L
YANO, Hiroyuki  Subsection Chief OISHI, Akane  Subsection Chief
KEFBhZ e ReEdbH F#E
MIYABAYASHI, Toshie - Technical Staff  m Experimental Facility Team
EMEST wima

® Common Equipment Team

HBHERT —L

EEREET—A
KASHIHARA, Misako  Technical Staff L 5 "
] SAKA, Kimiko  Subsection Chief
HREDF mms o K Z27 me

O Facility and Equipment Technical Unit
iEE s s
MAENO, Akiteru  Technical Specialist
BIEFEE surerma

IMAI, Yuji  Technical Staff
SHIEZ wima
KASHIHARA, Misako  Technical Staff
HREDF wima

Subsection Chief

F4t7E8 / Technical Section
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Intellectual Infrastructure Center

Bioinformation and DDBJ Center

mfE#H - DDBJ &> % —

DDBJ (DNA Data Bank of Japan) (31987 FIZEISNE
LTzo EBRIZEMRE T R—~To/dH. KEDNCBISIU
MODEBIEHALT, HRORHES [EBEERY) T —IN—2 -
OSRL—3> (INSDQC) ] Z#FFLTWVE T, &7z <K - FRD
R AL R0 DNABRTI RO 7S /BEEES) © 35
LTW&ET, #EEEYIEREZYS— (KOBIC) bl BESR
FFTDOT—FHRELTVED,

2009 FENBld, RERI—II VY HNT —9ZNETD
Sequence Read Archive. AR IOV TN ET —5%REEDIS
S BioProject. £¥EAMDIEIRZEEE IS BioSample®HH + K«
MTHALTEELTVET (FRIA). 2013 FICId FZERAM
IREHRE (UST) )NAAPATIVRT —IN—2VH—E BE
ANT/LDT—HIR= (JGA) DERZRBLEL. FROR
BT, SERLEBNZRTROEBELDT —IN—AZ1R
HLTLEFT,

DDBINERTDMREIFEARANIAL T, PIPEERCHITER
DOHFREDDLEHET, BFLHETIEEINSD D 10% 587 L&
TWEY (FTEB). F/zDDBINADA VI—rwhPotz ke
RAAVZTEBLTVED, .comBEF .net N5 E (BEFRL
). jp 28 (HA). .govPRLAN EI55 CREEAT) . 2L
TEODREDNBZFIZIIABEPRLATTY,

T A—TCIFERNREZERIFIC2—/ O VEa—4 (Z/33YV)
DEEEHBHITOTVET, BES00Z U LOEFEN /NI
ERBUESREM R Z =L TULES,

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

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

DDBJ

DNA DataBank of Japan
DDBJ Sequence Read Archive
DD i

BJ Trace Archive
BioProject

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 as-
set for life sciences. Data on patent-related DNA and amino acid
sequences are available through the cooperation of INSDC and
patent offices in Japan, the United States, and Europe. We also co-
operate 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 Ar-
chive (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 access to DDBJ is obtained
via domain names, e.g. 50% from‘com’and'net’ (from companies),
20% from ‘jp’ (from Japan), and 7% from ‘gov’ (from the US gov-
ernment). The remaining accesses are from anonymous sources or
unknown addresses.

Our supercomputer platform is free for Japanese investiga-
tors. Each year, more than 800 registered users conduct life science
research on our supercomputer system.

Bioinformation and DDBJ Center

4on'%# - DDBJ V45—

ARITA, Masanori
Head, Bioinformation and DDBJ Center

BHER tvs—& @

OGASAWARA, Osamu
Division Head (High Performance Computing)

NGB IR oL EESE

FUJISAWA, Takatomo
Division Head (Database)

BESE > on—HIE

SHIMIZU, Atsushi
EKEE  @FEMK
SHIRAISHI, Yuichi

BHak— @Esoamstys—)
KINOSHITA, Kengo

ATEBE GEiA®

OKUBO, Kousaku

RARAE @

NAKAMURA, Yasukazu
Division Head (International Affairs)

MR — ERsEsseE @

SAKURAI, Nozomu
B 2 @
KAWASHIMA, Takeshi
JNBEL @
TANIZAWA, Yasuhiro
BEBFE @
TANJO, Tomoya
FEED

HEFIF - £EAFE Intellectual Infrastructure and Collaborative Research
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SUPERCOMPUTER

NIG Supercomputer System

ENDEEEMERFA—/S—2 2 —F AT A

BEE. EEMEERYT—9N—2 (INSD) OBEHLOE
EOMREIETERERERME TN, 2—/—vEa—5>
2T/ (BIsiR/NY) 28R TVEY,

B/ OV EE M ZMR TS LI BITRIE P FEEL
TERHT =Y ORHIMEFHTT, 2018 FICBALIZRBRIER S
L—2& 201 9FICEALIZHL VST BRI ATAICKD, Ein
HIGADMRHIDENEV/ LT =S DL D%, KREEHRZ R
MTEDRFEEICVET (FRBR) . BRNOMAFEEDSI—

National Institute of Genetics (NIG) operates a supercomput-
er system to develop the International Nucleotide Sequence Data-
base (INSD) and to provide computational resources to domestic
researchers.

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 sys-

tem to analyze massive-scale data such as full human genomes
that our JGA repository provides (See table below). Domestic re-
searchers 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 options to rent computation nodes are available for a
fee. Every year, average 800 users from 150 institutions register to
our computing environment. For details, please visit our website
(https://sc.ddbj.nig.acjp/).

PEREEFIZIIHIITED. T RIFEN30TBLUTESE
BNTHRVZLEIDEY, KRREI-TFICETRIBRECED
GREOM, B8/ —RZBETER IS TVavbAERSNT
W&, BFZ2E 150U EOREHS5FIPLTE00 ADI—T
DHRBLTWEY, EHRIREEM R/ SOV R—L_— (https:/
sc.ddbj.nig.acjp/) ZZBRITZS,

. 20198 AR/
- o1~ \[[&
SHES 2T 2044 RN
ST SHEMYATA5548 AMD EPYC 512GB 136 T e
Intel Xeon Gold 384GBX68
- 12TB AEUEER X1
| )=
HIRFE DR S ayeioddal 3TB XEVEEH X 10 B
" (Wb Intel Xeon Gold)
- — o 201958 A3 10PB N -
5 = —3 Bl (&Et16.
STERERAN—Y 7PB 201848 A4 3.8PB 3PBIENN (AET16.8PB)
. N TY227 15PB -
—=__ N 3 gl
P 9N AR~ 5.6PB N L
InfiniBand InfiniBand
/—REHEEES 4X QDR (40Gbps), ZEEL

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

BASTEMEATLME  Computing system installed

HEFIA - £EF7E. Intellectual Infrastructure and Collaborative Research



Intellectual Infrastructure Center HEFIFAEZ 45—

Fms ) I7 ALy —

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 biological
(phenotypic) annotations, data from genetic as well as genomic
researches, this center will work closely with other laboratories
of Genetic Strains Research Center, and research communities
around the country. This center is also expected to become core
facility for research communities to provide latest technologies
and tools of the present-day genomics.

To answer the expectations and heavy demand of genome
analyses from the universities and research communities, the tar-
get projects that will be conducted in this center will be chosen
through NIG's Collaborative Research Program that is open to re-
searchers outside of NIG.
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Advanced Genomics Center 4tims/ SO 2AE L 5—

[ Sequencing Division
=T VIVIERM
TOYODA, Atsushi
KUROKAWA, Ken
Head, Advanced Genomics Center
Fl 58
s —K (F)

Division Head (Sequencing)
Sl H v—rrovoErE

[ Data Analysis Division INOUE, Ituro  Professor

T — S ERATERRY H/ BRB zz e

MORI, Hiroshi  Division Head (Data Analysis) ~ NOGUCH), Hideki  Project Professor
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KOHARA, Yuji  Project Professor BABA, Tomoya  Project Associate Professor
NREEE s o BISAE smems oo
FUJIYAMA, Asao  Project Professor

BELRMER mEws g

KONDO, Shinji  Project Associate Professor
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Genetic Resource Center
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Genetic Resource Center

NIKI, Hironori

Head, Genetic Resource Center

Division Head (Bioresource Management)
ZARZBH

Vs —K F) ) AAFVY-AEFE (R)

NONOMURA, Ken-ichi
Division Head (Plant Resource Development)

HNE—
BB - BRSIERIIR ()

SAGA, Yumiko

Division Head (Development of Genetic-Engineered Mouse
Resource)

MREmET

T/ LERIYIAREZERR (58

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

EVPBRERTI—TRHLTVS Y-S BEIIR—LR—ID TN AZa— [ETIVEY
VY—=2R] h5PIEITEFT,

Services of the Genetic Resource Center are accessible from the pull-down menu (Model Organism
Resources) at the NIG website.

KAWAMOTO, Shoko
Division Head (Bioresource Databases)

60
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[ Bioresource Management Division
INAZA)Y—2ERFS
KAWAKAMI, Koichi  Professor
NEE— 3o
SAITO, Kuniaki  Professor
PR 52 )

SATO, Yutaka Professor

HE B sEe

KOHARA, Yuji  Project Professor
INREER ez 6o

SAKAI, Noriyoshi  Associate Professor
EHRIR ez oo

IKEO, Kazuho  Associate Professor
ME—FE ez oo

KOIDE, Tsuyoshi  Associate Professor
N B e o

NONOMURA, Ken-ichi  Associate Professor
BB — ez

KAWASAKI, Toshihiro  Assistant Professor
TSBUA sy R

MIYOSH|I, Keita  Assistant Professor
KR e

SUZUKI, Toshiya  Assistant Professor
AR B o

TAKANAMI, Keiko  Assistant Professor
BRETF e
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NOSAKA-T, Misuzu  Assistant Professor
FPIRSEES m o)

TSUDA, Katsutoshi  Assistant Professor
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[JPlant Resource Development Division
TEMER « FFEIESR

TSUDA, Katsutoshi  Assistant Professor
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[ Division for Development of Genetic-Engineered Mouse Resource
T/ LERIOARFEZ RSN
AJIMA, Rieko  Assistant Professor
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[ Bioresources Databases Division
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Intellectual Infrastructure Center

Division for Development of Genetic-Engineered Mouse Resource

) DER2 ARR B

REHEF BB ChSELEGFMTFAClE. 7/ LABERY IR
SIHRERFIN 201 1 FICATE T FRdire —1EL T DA LCRIR SN,
MFEFINBIORFFZDORRIATHEBE DS DIRFEER S, SHEZ1TD
TLEY, SELBEEDSOFRITANOFTELCVET,

FEFE BTN SO0 B EETULEL.
(EBRE)

1. BLFEANVIADER

2. CRISPR/Cas9 =R\ OB L FERY IADER

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 universi-
ties and institutes. We are planning to expand our services to industry.

We also conducted the urgent support for the researchers in the COVID19
pandemic situation last year.

<Main services>
1. Establish transgenic mice
2. Establish knock-out/knock-in mice using the CRISPR/Cas9 technique

3. FS %Eﬁﬂ’}@i%{ﬁ?g';)\ : FASVOADIER 3. Establish knock-out/knock-in mice using ES cell lines
4, JHRAERE - /%%uﬁ?@ﬂzﬁétf%ﬁ 4. Cryopreservation of embryos and sperm
5. XO2R0U—=2 (SPF1k) 5. Microbiological cleaning
6. ZDfh, BLEHFLIE 6. Other services are also available upon request
https://shigen.nig.ac.jo/mouse/researchSupportingUnit/
T/ NE BRI I AR IEE
SAGA, Yumiko KISO, Makoto
Division Head Technical Staff
MEHEF 95 G g H i
AJIMA, Rieko YAMATANI, Noriko
Assistant Professor Technical Staff
REERT wH o LBEF wimea FA5TD2 () SEPAORETEA (&)
Chimera mice (left), Microinjection into fertilized eggs (right)
Support Center ZiEtz>/4—

Unit for Experimental Animal Care

B BB SRR R

PVEBERBRL. YO SYNREDEREREYZ B TITRAA
MANMTZDLIICRESNIZ, BLHAOTELHABRERR T, B
[EER Tld. FTRICHITE Y DR SYb OB RUERD Y R—bZ 7L\
5T - B DOHEEICTBL CW\&E I, FAFTATNR O OMTTEC[EI
T BEVOZARRHEEOEGHRADEELE)Y—REBWHTED
SEOITOCVET,

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 experiments of mouse and
rat, and contributes to the promotion of research 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

HIEIEREREEY

REEROBTRERR () EX10040IT07av—LI (K)

Frozen embryo and sperm storage system (left) and microinjection room (right)
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Support Center

Radioisotope Unit

AR AV =T R =]

WEHSE P Y =T DERICBV AR REHDAIESS.

Survey meters and files used for the administration of radiation and radioisotopes.

IREHRIE. EARICRETHEZMRTITDNRTDD. FIHRL
BEBAFTICBWTRAE L TRONE T, BEHR - P Vh—T
SEIATYNE BERROEEICHEDD, PAVYS—TEERTS
MU R—hLET,

#9R Caenorhabditis elegans|ZId. BEEFES K DEEFH
BEERDTBELFICWATHD. B FRREMEORE VBT
FHERDIERZBSICER TSN RDBDOET, B FHIH
JRTLOBREREL. B FEROBSEREERF ChHSV
AVORNAZIIRIC, WEERRATICRIL DIRSEDRFE. R
BEERTSRIVELTORE. TOBENOIZST EIEHEE
BT ZEEDHTVET,

Radiation is a subject of research to investigate effects on liv-
ing organisms, and is used for labels in various fields of life science.
The Radioisotope Unit is responsible for the administration of ra-
diation, and provides support for studies that take advantage of
radioisotopes.

In Caenorhabditis elegans, sophisticated methods are available
to determine gene expression patterns and to generate geneti-
cally 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 approaches are to develop novel methods
for functional analysis, 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.

AndachiY, 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/

IREHR « PAYS—TXEI-—vh

ANDACH], Yoshiki
Assistant Professor
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Database Center for Life Science (DB

FATHA LV ARBT —INR—At ¥

NFHT—HN—2 (SRA [NCBI], ENA [EBI], DRA [DDBJ]) IZ&§Fanlz DRERY—T V] T—9I2DWT SESFEMEHBRD ST — 5 DRSO DV O—R D

TEDERTDBCLS SRA (http:/sra.dbcls.jp/)

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

SATHATIVARH T HRATHRTFZII22HET —
HIN—2 (DB) HRFESNTHD. ZDSERDHTRDERIZAA
RICHEDTWET, LHL. IREBLZDBHAEDHSAEW] [ELS
POHSEW] [F—9%EHEAEDEEEERRITNA TS
HE. DB DMERALZFIB D=0 DIEERAEILTTH TlIdDFEEAv.
Ktz AH—ILDBHREIL DA E LT 2007 FE(CHEBEED
tUH—ELTERBES. LR, DBOBAETLEREIEo. FIFE
ZDFFELZS 0 DBERFMOMRREFR L —E DR, DB
DEBZENZ{TOCEE LIz, AV I—FZFHIZERDRMEED
G, 201 4AFEEICHOERREAZMRICBEL LD, BRI
—EBEBEHINICBLELZ, EvIT—YDBEWERDSEDL'S
DDBJEV4—F LDV F I—EREBLIEWEE X TUVED,

In life science, thousands of database(DB)s are publicly avail-
able worldwide, and become indispensable. However, many com-
ments from users complaining the hard-to-use DBs suggest that
these DBs and the surrounding environment are not sufficiently
refined. DBCLS was established in ROIS in 2007 as a core organiza-
tion of DB integration, and has been aiming to solve these issues
through R&D for DB reusability, international DB standardization
and various training programs. In 2014, while the main lab of
DBCLS moved to Kashiwa, some members moved to NIG as the
Mishima lab. It is highly expected to maximize the synergy with
DDBJ in effective use of Big Data.

Selected Publications

Nakane W, Nakamura H, Nakazato T, Kaminaga N, Nakano M, Sakamoto T,
Nishiko M, Bono H, Ogiwara |, Kitano Y, lwabuchi K, Kinoshita K, Simpson RJ,
Tabunoki H. Construction of TUATinsecta database that integrated plant and
insect database for screening phytophagous insect metabolic products with
medicinal potential. Sci Rep. 2020 Oct 15;10(1):17509.

Bono H. All of gene expression (AOE): An integrated index for public gene
expression databases. PLoS One. 2020 Jan 24;15(1):0227076.

Database Center for Life Science (DBCLS)

OhtaT, Tanjo T, Ogasawara O. Accumulating computational resource usage
of genomic data analysis workflow to optimize cloud computing instance
selection. Gigascience. 2019 Apr 1;8(4):giz052.

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

https://dbcls.rois.ac.jp/
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Members at NIG BRI CHFELCTLIS A/ \—
BONO, Hidemasa  Visiting Professor
hRFH wamE

NAITO, Yuki  Project Assistant Professor
PIBRIERS ssEens

OHTA, Tazro  Project Assistant Professor

KAEGERS 45tEen

ONO, Hiromasa  Project Assistant Professor
NEFTERE 45tEabE
NAKAZATO, Takeru  Project Assistant Professor

HEIEEE #5tEEs
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Ono, Bono, Nakazato, Naito, Ohta (from left)
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Center for Genome Informatics (CGI)

Center for Genome Informatics (CGI)

g ) LT =i R T —

RERT—T 020 (NGS) BliDHEEICEOTDNAY—
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EFEMDREIRTY, Azod—Id. RIAeHOBTRMZ B
F—IBNMTEREZTRDIC. KEDY/ LT —YERARIN DS
TEEICRITT DIERMOEFEP. 20D AMBRE DT
SEBZBLC. U/ LRROHEICELET,

S—=SHVADTI LTSI —, I—THYR
T s EISFERMITSNISEEF PNV AE
DIEHRDOBRREFEIMTZS. BLAST/BLAT
ZRVABMRRICHIELTED, 751
AV DREREMDT/ T—a/ EREHIC
RENICHB TN TED.

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.

Next generation sequencing (NGS) technologies have dra-
matically 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/re-
sequencing of genome, transcriptome analysis, and metagenome
analysis. In order to analyze NGS data and to obtain proper results,
special knowledge and skills of bioinformatics are required in ad-
dition to knowledge of biology. CGl is engaged in the promotion
of genome sciences by providing sophisticated technical support
to researchers analyzing genomic data, and by developing novel
bioinformatics tools and human resources.

Selected Publications

Nikaido M, Kondo S, Zhang Z, Wu J, Nishihara H, Niimura Y, Suzuki S, Touhara K,
Suzuki Y, Noguchi H, Minakuchi Y, Toyoda A, Fujiyama A, Sugano S, Yoneda M, Kai
C. Comparative genomic analyses illuminate the distinct evolution of megabats
within Chiroptera. DNA Res. 2020 Aug 1;27(4):dsaa021.

Kon T, OmoriY, Fukuta K, Wada H, Watanabe M, Chen Z, Iwasaki M, Mishina
T, Matsuzaki SS, Yoshihara D, Arakawa J, Kawakami K, Toyoda A, Burgess SM,
Noguchi H, Furukawa T. The Genetic Basis of Morphological Diversity in

Center for Genome Informatics (CGI)

Domesticated Goldfish. Curr Biol. 2020 Jun 22;30(12):2260-2274.e6.

Mohsin M, Tanaka K, Kawahara R, Kondo S, Noguchi H, Motooka D, Nakamura
S, Khong DT, Nguyen TN, Hoang TN, Yamamoto Y. Whole-genome sequencing
and comparative analysis of the genomes of Bacteroides thetaiotaomicron and
Escherichia coli isolated from a healthy resident in Vietnam. J Glob Antimicrob
Resist. 2020 Jun;21:65-67.

https://genome-info.nig.ac.jp/
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BEHCHIELTLS XA/ \—
FUKUTA, Kentaro  Postdoc
EZEARR #imra
TERAUCHI, Makoto  Postdoc
JFN B stiss
MIYAZAWA, Hideyuki  Postdoc
ZEEE wtHmrs
KATO, Hirokazu Postdoc
AN ez

Members at NIG
NOGUCHI, Hideki  Head
BORE vvs—&
KONDO, Shinji  Project Associate Professor
TR B
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National Projects

Platform for Advanced Genome Science (PAGS)
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Members at NIG EGIACEEITDSIVIE

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 Advanced Genome Science
(PAGS) was adopted for this purpose for six years from 2016 as a
platform in Grant-in-Aid for Scientific Research (KAKENHI) on Inno-
vative Areas — Platforms for Advanced Technologies and Research
Resources funded by MEXT. We provide such a genome analysis
system for researchers who are granted KAKENHI and selected by
the selection committee.

In PAGS we will provide a variety of technologies, combining
the following 6 items in large-scale DNA sequence analysis and
5 items in advanced bioinformatics 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 ® Single-cell 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 Genet-
ics as the core institution of PAGS has established a network for
cooperation with the institutions to which the participating mem-
bers belong to promote the PAGS activity. Currently 53 members
in total are participating in PAGS from 22 universities and research
institutes (30 departments).

(B) | Researchers granted MEXT/JSPS Kakenhi |

- ¢

Managing group

Data/Results

Osaka U

Grad. School of Medicine Cooperation

Other
he platforms

National Institute
of Genetics

Tokyo Institute of

Technology
U. Tokyo U. Tokyo U. Tokyo
Hospital Grad. School of Graduate School of Science
Frontier Sciences
Large-scale DNA Advanced

sequencing group bioinformatics group

Sapporo Medical U. Kyushu U. Others
School of Medicine, School of Medicine
Data publication/sharing
DDBJ | NBDC/DBCLS
L Platform for Advanced Genome Science )

https:/www.genome-sci.jp/

[0 Large-scale DNA sequencing group

[J Advanced bioinformatics group TANIZAWA, Yasuhiro  Assistant Professor
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MFRIENTRE - HERUR G —H/ BREE sum OFFRHR— 22 —ITEEET e
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NIG-JOINT (Joint Research and Research Meeting) | ==z msa

ESCEGFHTRTE. EnFICEIMEMADOHRRELT, KE, AFHREE OHBEMFZERBIICZIT ANTLE T,

ERANOIRTE CHEN B OESERMTDIZ0H. RERILKDATNOHE EAMADIRFTEICLSD [HEMT] RO [MFR=] Z2FEBLTLED,

REITRILDIC, BFZOHBEMFDTONTED. 2020 FEH5T 95 HOHBEATLEET 1 6 FOMTREZTV. BEEHREDITTLET,

As the central institute to study various aspects of genetics, the National Institute of Genetics (NIG) positively accepts joint research between 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 2020, 95 Joint Researches and 16 Joint Research Meetings have been held

and achieved excellent results.

» NIG-JOINT

| #Emz

[HEMFE] L& ERDEGFAFIAMADOHFRE DS DFRIAHICED
&, EXLEGFMTEFTANORTTERRBICKD. FEDMTTEREICD
WCHBL TS T, RD3BRAICDITTEEE{TOCLED,

[HEMF (A) | [EFEEMT (CHRRESNdE. E8 - 5RO
(SECHZSFR S DO DIRE - HEE D SHaSNE 9. [HEHTT (B) |
TIIRE - BEBROMFREDSHESNE T,

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

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

Study on molecular mechanisms of meiotic initiation

WRAROFEMRBICBT B

REAAE  REEZATIAN
AR

NOUZETBHRE LD, FHREAREIS
BEBDHEAD “2AvF” ELTH<E
FEREL. INZTRBHHEBEHRA T
MEIOSIN &8 LTze ZDMEIOSIN (&,
SRECIEER AN CRENHNATDERID
HEDRHICEEIT2ELNDBHTE
LUWHEZ/RY, MEIOSINIEZSTRA8 &
BERELRL OO HICEET D&
EFE—FITEHIEERFELT
B<ZENDD Tz,

» Joint Research Meeting

Institute of Molecular Embryology and Genetics,

Kumamoto University
ISHIGURO, Kei-ichiro, Professor

A novel germ cell specific factor, that
acts as a switch from mitosis to meiosis,
was identified in mouse and named as
“MEIOSIN”for meiosis initiator. The MEIO-
SIN shows extremely rare property of
becoming activated only just before the
initiation of meiosis in the gonads. MEIO-
SIN plays an essential role in meiotic gene

activation.

MEIOSIN [JFHRRIN HD SR HANDAAvF ELTEI<,

MEIOSIN directs the switch from mitosis to meiosis.

| ez

[R=] L3 ERDECFMFPMNADIRTEEDNSDRIAHCEDE,
ERDECFHTFTNS OB AM TR T SATESTY. SRS
Tl SERLEROTONTVE D,

Based on the application from researchers inside or outside of NIG, Joint Re-

search Meetings in small groups are held for information exchange and active dis-

cussion.
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B Activities toward international cooperations

NIG conducts various programs to support the entire scientific
community and to strengthen interactions among researchers world-
wide. 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 community, more than 40% are
sent to researchers outside Japan. NIG has supported many workshops
aimed towards promising international 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 presenta-
tion - called the "NIG Method” - and disseminates this methodology to
aid globalization of the scientific community.

B NIG International Symposium

Every year National Institute of Genetics (NIG) organizes an interna-
tional symposium of various fields of biology and genetics to promote
research and academic interactions among researchers from NIG, Japan,
and all over the world. In FY2021,"Genome Concept Centennial Sympo-
sium”was held.

International and domestic invited lecturers and NIG researchers
gave lectures on their latest research, and active question and answer
sessions took place.

Symposium website:
http://molevo.sakura.ne.jp/DnaData_lab/GCC2021.html

= Date: February 15-17, 2021
= Zoom
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EERZ7 International Activities

B Support for International Researchers

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

For more details, visit 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

®m NIG International Members

NIG has always had international researchers and students carrying
out research activities for various period of time. We currently have a
total of 36 international members (including 23 students of the Depart-
ment of Genetics, SOKENDAI) as of February 2021. They are from India/
Kazakhstan (5 members from each), China/Vietnam (3 members from
each), Malaysia/UK/Korea/Spain/Pakistan/Mexico (2 members from
each) and Russia/France/USA/Taiwan/Philippines/Ghana/Bangladesh/
Syria (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 filled up as
more people joining NIG from all over the world. In the year 2020, the
gathering was held online due to the outbreak of the novel coronavirus
disease.
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NIG Colloquium
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Biological Symposium presented by Dr. HENSCH, Takao K.

IAAOIHITVRI DL Dr. HENSCH, Takao K. 5558

m NIG Colloquia

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

W Biological Symposia

Biological Symposia are held throughout the year, featuring distin-
guished speakers in many areas of biological sciences, from universities
and institutions worldwide.

» Events | 7 F
Open House Public Lecture Presented by Dr. MIYAGISHIMA, Shin-ya
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B e O— R~ BH B Open House

HMERMBBICHIIDTEO-RELC BF4R LBICEMTTE
FIDETR AR ZTL. MO —8e—MROFB<(ICAFELTL
FY. 2020 F (OO BEEI AL LEDIzOHIEEHEDELTZ.

m ABEES

1[0, RRXERDICIMFEMHBEHENE LT —DHE <%
WRICECF NFHRERZRELCVET, 2020F 345V TH
g=nELI

® 2020FHEIA NI
HA=TUF—9DNEZDENZ BHER R
MHIPRR CRIEmELEHEER SREED FUX

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. The
open house 2020 was unfortunately cancelled due to the prevention
of Covid-19.

M Public Lecture

Once every autumn, NIG holds a public lecture in Tokyo, presented
by its faculty. The NIG public lecture 2020 was held online.
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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 Ad-
vanced Studies, SOKENDAI and offers PhD programs in
Genetics. Our 5-year program accepts those with a bach-
elor'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 interdisciplin-
ary education with frequent seminars, journal clubs, and
workshops on scientific writing and presentation. Highly
qualified students can receive financial aid. For more infor-

mation 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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m High Quality Research

United under the term “Genetics’, graduate students at NIG continue
to expand the frontiers of life sciences in molecular and cell biology, devel-
opment, neurosciences, evolution, structural biology and bioinformatics.
The quality of NIG research is evident from the frequent citations of papers
published from the institute and the high funding rates for our grant pro-
posals. NIG houses tremendous resources for basic research in life sciences,
such as the well-established DNA database (DDBJ), an extensive collection
of natural variants and mutant strains of various model organisms, and
state of the art research equipments.

m Small Lab Size

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

REMITAZRAS EHREMTR BEFEER Department of Genetics, School of Life Science, SOKENDAI
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B Diverse Courses and Frequent Seminars

The Department of Genetics offers diverse courses aimed at provid-
ing in-depth as well as basic knowledge on various fields of life sciences.
The courses are designed to foster critical thinking and logical discus-
sion skills. Courses on scientific presentation and scientific writing are
also offered. Using a remote lecture system 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 guidance and
support from the “Progress Committee’, whose members 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 environment to have in-depth discussions with researchers
in other fields, this program helps students to broaden their views and
to find breakthroughs when research is not going smoothly. It also gives
opportunity to prepare for presenting seminars at conferences.

SIRAZIRAS ERIEMFA BEFEEI Department of Genetics, School of Life Science, SOKENDAI

77



W B 7EE M OEF LI

BT - SEEERIE. AREBOIIM ORI EREE CER T,
BRRENVINRRLGCEDHD. RREBOSE IS —0. HEATR
ISERITITONTVEYS, KERED. HOAREICHADLTCERIC
BT PERBFREZAIEDTEHE. BR CEBINVERZRZIT
THO. BEHICIZHEWNBHEHEODTWED, MFFICE. FEDKE
FRELSNTE. BHRE. HEMBARRE. ARANBAVWHTES.
BQEIBSDARENINSDT. WBSNBELANILTOIRITHI
TWEY, COLDEARZEBDIERDEVZIFIE. MBAVZIRAVGEET
FEDMAEDERDIZOIC. FFRBICRVRETHDEVNRSETLLD,

m AaREEY R —h

WAL ZM TR, EnicEBHEEITOETFEN.
FIBOEIEN. EEM=EBHEE TOEENFER. ERENFE
SO OTVWET, CNS3FWICEILDE S HERENFER
EMNZ Iz ABWESEOESHFEIN -~ FI BB ESNTLET,

B Close Network of Research Groups

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

B Life Science Joint Retreat

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

HREMRAZIRTASE EHREMFER BEFEEIN Department of Genetics, School of Life Science, SOKENDAI




| sticuvamensEzs

» Various Aids to Students
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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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® Financial Aid

Students accepted to the special graduate program for internation-
al students will be granted financial support. Third year students can
also apply to a “Research Fellowship for Young Scientists” grant spon-
sored by JSPS. Other financial aids are also available.

B NIG Dormitory

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

m Courses on Scientific Writing and Presentation

Scientist must not only make new discoveries, but also communi-
cate new findings effectively to others. The ability to present and discuss
science in English is thus an essential skill that must be learned within
your graduate career. The Department of Genetics offers many courses
and workshops on scientific writing and presentation, including a spe-
cial 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

B Travel Funds

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

B Morishima Award and Hiroko Morishima Progress Award

The Morishima Award is given to students who receive a doctoral
degree with outstanding performance. At the Life Science Progress
Poster Presentation, the Hiroko Morishima Progress Award is given to
students who eagerly make an effort in research.

SIRAZIRAS ERIEMFA BEFEEI Department of Genetics, School of Life Science, SOKENDAI
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» Research Internship

| #sAzTnoss

W EERE AR DT OBIEHHER T 17T L
BIL CIREZEFEDZOD [ABRAZTOI 5L
EERBLCVEY, LBERE. BEROEEHRITH
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LTEEHOMFREEZEFR TS ENTEXT. ik
B - BRBLECHIDSHaSNE T,
https://www.nig.ac.jp/nig/ja/phd-program/taiken/

B Undergraduate Research Internships at NIG

NIG offers a 6-week undergraduate research internship program for international
students who wish to gain experience in scientific lab work. Each intern will join ongoing
research projects in a world class research group, and will be provided with latitude as
well as responsibility to conduct “real” research, i.e. something that no one in the world
has done before. Interns also participate in various departmental activities, such as lec-
tures 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

| x¥merezzcLzin
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B CEDDITTIEBDE . RKEREDEE. MERTELIZVLDODER
BHZESBALHES. BOBRBNICITE IS CENMETY, BILFE
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Educating future generations of scientists is central to the mission
of NIG. Our graduate program provides many opportunities 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.

Identification of ancient viruses from metagenomic data of the Jomon people.

Nishimura L, Sugimoto R, Inoue J, Nakaoka H, Kanzawa-Kiriyama H,
Shinoda K, Inoue I. J Hum Genet. 2021 Mar;66(3):287-296.

PEAHR(E  NISHIMURA, Ruka

» Programs to Host Researchers

| sEmcmELLS
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THiITT S D NEGHTE] OFIESDDET, FHIZLATURLZCE
<fZsbye

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

NIG accepts students who belong to other graduate programs
(master’s course or doctor’s course) and provides research environment
at the Institute. NIG also offers ample opportunity for post-graduate ed-
ucation and international exchanges. In addition to institutionally-fund-
ed postdoc positions (NIG postdoctral fellow), one can also work at NIG
through externally-funded postdoc grants (MEXT and JSPS Programs)
or grants to individual laboratory. In addition, NIG welcomes sabbati-
cal stays of foreign faculty. Please contact your proposed mentor/host/
hostess for details on the programs.
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(2021481 BIR7)

BEESE  Advisory Committee

MFFROEEICES T 2 EEFIEZ OMMHEMFEEICE SRR C FIRIMELRDHDDDICDVT, AMROEBICICLC .

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

7 E RERFARF s AR =8 8 FORRFEFERREIR
UEMURA, Tadashi Professor, Graduate School of Biostudies, Kyoto University TAKAHASHI, Satoru Professor, Faculty of Medicine, University of Tsukuba
RRFF FRAFREHR HEE Hg°= DNARAFEFIE
URUSHIHARA, Hideko  Professor Emeritus, University of Tsukuba TABATA, Satoshi Director, Kazusa DNA Research Institute
BEARkIRICAS RRAFEBESBRATPIEIR Piclzzi=SA) BRSPS AT V9 — R
KURUMIZAKA, Hitoshi  Professor, Institute for Quantitative Biosciences, The University of Tokyo NISHIDA, Eisuke Director, RIKEN Center for Biosystems Dynamics Research
BREET RS ARSI RIS FBIFDH SRR IE SRR R
SIOMI, Mikiko Professor, Graduate School of Sciences, The University of Tokyo MOTOHASHI, Hozumi Deputy Director, Institute of Development, Aging and Cancer, Tohoku
ls—it B FSARER RN £ S BIERS . Siey JE
SHINOZAKI, Kazuo Senior Advisor, RIKEN Center for Sustainable Resource Science HBH RERZRE e EATTRIA TS
=Bl Tk R E RN ST S MORIKAWA, Kousuke  Researcher, Graduate School of Biostudies, Kyoto University
SUGANO, Sumio Professor, Future Medicine Education and Research Organization, Chiba GraE35))
University
AR B As—E BEANZ XA LS BRI s RS
NIKI, Hironori Vice-Director MAESHIMA, Kazuhiro  Head, Department of Chromosome SAITOU, Naruya Professor, Department of Genomics
$H§%§%¥ ZFE Science and Evolutionary Biology
SAGA, Yumiko Vice-Director = K Ak 3=y R A =3 I8 B T s AU T R0
=<4 | e} SFRE SAWA, Hitoshi Head, Center for Frontier Research KITANO, Jun Professor, Department of Genomics
k\l‘J\ROKA\\A’/A K i e and Evolutionary Biology
, Ken ice-Director N )
e R KRN BRITRIE N EE— BB RS
= (= Z AP AP A AR S ) OKUBO, Kousaku Professor, Department of Informatics KAWAKAMI, Koichi Professor, Department of Gene
IWASATO, Takuji Head, Department of Gene Function Function and Phenomics
and Phenomics
(FANZES)
PR/INAPU—R—R  Advisory Board
AEFMICHRSBEFIRICDOVC, AMTEXNIFEESHDKRODICSUBEZTT D,
The board members give advice to the Director-General and/or the Advisory Committee regarding the principles and policies of the institute.
e RRAZZEHS WIESCHAUS, Eric Professor, Princeton University
SAKAKI, Yoshiyuki Professor Emeritus, The University of Tokyo o
e - N _ ROSSANT, Janet Professor, University of Toronto
Af == FREESHRATRESR
TANAKA, Keiji Chairperson, Tokyo Metropolitan Institute of Medical Science HUNT, Tim Emeritus Scientist, The Francis Crick Institute
WETESEE  Coundil for Strategy Planning
PIROIEED T, HFRPTOEEICRE T OER S DB FEEFZ1T D,
Under the Director-General’s supervision, the Council makes basic plans and policies on NIG management.
#E TERE ST 1 A N= CARZRH HEHET =)l R
Chair HANAOKA, Fumio Members NIKI, Hironori SAGA, Yumiko KUROKAWA, Ken
HEB AT EETEE % Coundil for intra-ROIS liaison and Coordination
REARERE DEHEICRE T SNBSS %17 D,
The Council plays the coordination role to cooperate with ROIS headquarters.
SR TERE ST i EEY {ZARZREH BT A R—
Chair HANAOKA, Fumio Research Planning NIKI, Hironori Evaluation NAKAMURA, Yasukazu
HEHRET EES S - ARV AR $p/REERR
SAGA, Yumiko NIG INNOVATION SUZUKI, Mutsuaki
2l | ErHESEHERIEY SEHEIEDH
KUROKAWA, Ken Gender Equality HIRATA, Tatsumi
B8R ATLAMAEEER BT (CARZH [RERB SRAENE
ROIS Strategic Planning Committee  NIKI, Hironori Public Relations KURUSU, Mitsuhiko
PREML  Assistant to the Director-General
RO EXIJ. fFanRIEZ RN DHEINICUIET S,
Under the order from the Director-General, the Assistant to the Director-General carries out special missions flexibly and expeditiously.
O AR — HEEY FHREDH EES e NE
Evaluation NAKAMURA, Yasukazu Education HIRATA, Tatsumi Animal Experiments KOIDE, Tsuyoshi
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Inter-University Collaboration Committee

(%EE) Chair

(Fﬁw%ﬁ) NIG members

=z " FnBASt IR z " FnBagtys—K
SAWA, Hitoshi Head, Center for Frontier Research SAWA, Hitoshi Head, Center for Frontier Research
(ﬁﬁ%%g) Non-NIG members $E’§*§%¥ BFfE

= o ey S SAGA, Yumik Vice-Direct
e E REAE AR SRR S e e
UEMURA, Tadashi Professor, Graduate School of Biostudies, Kyoto University ?—AETEJ)\ . Ek g/fh Lébﬁﬂﬂ%?ﬂ%G - el
. , YUt : tment i ti i
=B ko R B T 5 \Tu aka \srzoiessor _ep\ar me;; of Genomics and Evolutionary Biology
SUGANO, Sumio Professor, Future Medicine Education and Research Organization, EERA BIRAN= X LTI

Chiba University KANEMAKI, Masato Professor, Department of Chromosome Science
BREST RRAZAZ IR R
SIOMI, Mikiko Professor, Graduate School of Sciences, The University of Tokyo
(2021 FEZE8)
2 /ERIEFEES FEE NG Committees (Chair)
IPRETEEES ZARZRH HEZER b8 BrREREEaS L8 B
Future Planning NIKI, Hironori Library KITANO, Jun NIG PD Selection KITANO, Jun
FEEER VLI %8R 2EBA BRFEEEER BRERTE
Budget KUROKAWA, Ken Seminar IWASATO, Takuji Museum of Genetics SAITOU, Naruya
HRRHESS 1ZARRH e AS—T8 ERitERaS AN BE
Facility Management NIKI, Hironori NIG Projects MAESHIMA, Kazuhiro Internationalization KIMURA, Akatsuki
HBRHREER RIS B [LHREES Tix 2
Common Equipment KIMURA, Akatsuki Publicity SATO, Yutaka
ETHEHESS = B MNP EESS EEFHA
Computer KUROKAWA, Ken Intellectual Property KANEMAKI, Masato
BHRLZEEER ./ E%RER NOANEER N EMYL - BETRIRAEEERES KRN
RI Safety INOUE, Ituro Mouse Bioresource KOIDE, Tsuyoshi Ethics of Human Genome Research  OKUBO, Kousaku
BETERRERLZSEES H/ HRE ARNEER Lz 2 LZEFEFER ./ _Ei%Eg
Recombinant Experiments INOUE, Ituro Rice Bioresource SATO, Yutaka Safety & Health INOUE, lturo
FEBEER AN R RERNEES CARRH NEEREER &
Animal Experiment KOIDE, Tsuyoshi E.coli Bioresource NIKI, Hironori Conflict of Interests Director-General
R EL=E BRI sz s-BEEE: Bl B NBBlEY S BERER TR
Fire & Disaster Prevention General Manager Advanced Genomics Center KUROKAWA, Ken Center for Frontier Research Director-General
DNAF—SFiAIERS  AAES NSAAUNBIE REER MHERET ERVOAMAZEAEAS BEMET
DDBJ ARITA, Masanori Harassment Prevention SAGA, Yumiko Engineered mouse supporting  SAGA, Yumiko
EMEGERESS 1ZARRH NERRETINEREFEEER KARAE
Genetic Resources NIKI, Hironori Ethical Review Committee OKUBO, Kousaku

(2020FEZES)

DNAT—4HFEHIREES

on Research Involving Human Subjects

FT9AZ=8 DNA Database Advisory Committee (Non-NIG members)
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[TO, Takashi Professor, Graduate School of Medical Sciences, Kyushu University

= B . eREENTR SR MESERITEY 59— LBEA
R —LR

ITOH, Takeshi Leader, Advanced Analysis Center National Agriculture and Food
Research Organization

HIEHESA RRAF AR BRI EATTR AT DIV IEHREEIR

R

Associate Professor, Department of Computational Biology and
Medical Science, Graduate School of Frontier Science, The University
of Tokyo

KASAHARA, Masahiro

BEMR TFERERKERH BB EIR

SUGANO, Sumio Professor, Future Medicine Education and Research Organization,
Chiba University

e B BRERBR AR AR BRI AICRESE Y L EAE
BERD T

NIKAIDO, Itoshi Department of Functional Genome Informatics, Division of Medical

Genomics, Medical Research Institute, Tokyo Medical and Dental
University

BrFERXERLZERES

HIRAI Yokota, Masami

2 B
HOSHI, Junichi
TR ER

MATSUOKA, Satoshi
K F

MIZUSHIMA, Hiroshi

U—5—

Team Leader, RIKEN Center for Sustainable Resource Science
BI2RAHREEE) 1 7P T AT =I5 —EE

BER

B RFPMRIRE RN EAF 25— AT LT T —L

Director, Department of Planninng and Management, NBDC Japan

Science and Technology Agency

AT ERNZEMR L 5—R
Director, RIKEN Center for Computational Science

ERCRBEENZRMFISHREMT VI —R

Director of Center for Public Health Informatics, National Institute of

Public Health

FF9AZEE  Recombinant Experiments Committee (Non-NIG members)

JHERf—
URAKAMI, Kenichi

ERRRIIEER DA T S —HRFRATEIFTR

Deputy Director, Shizuoka Cancer Center Research Institute

ANV
KOBAYASHI, Kimiko

BERIAFREREN B RAE DN ERER

Professor, School of Food and Nutritional Sciences, University of

Shizuoka
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FT9AZEE  Animal Experiments Committee (Non-NIG members)

ERIEE
SHIOJIR|, Nobuyoshi

EYELERES

BRI BRI

Professor, Faculty of Science, Shizuoka University

= FT9EEE  Genetic Resources Committee (Non-NIG members)

e R
AKASHI, Ryo

EEHTS
ASANO, Masahide
TAREE
ARAKI, Kimi

515 B

IBA, Koh

TE &
EZURA, Hiroshi

RRERYH
OHKUMA, Moriya

NERERR
OGASAWARA, Naotake

N
OKAMOTO, Hitoshi
NE =
OGINO, Hajime
/NP —

OBATA, Yuichi
EAEE—ER

KAMIMURA, Yoichiro
JATHh I feR

KAWACHI, Masanobu

NIFER
KAWAHARA, Nobuo

bl e
KITASHIBA, Hiroyasu
55 &

KUSABA, Makoto
/IAEE
KOBAYASHI, Masatomo

NG =EIA

KOHARA, Arihiro
gy
SASAKURA, Yasunori

{EBER
SATO, Kazuhiro

HakE
SHIROISHI, Toshihiko

HERE—
JINNO, Koji

REXHZ

SUEMORI, Hirofumi

FILIESR
SUGIYAMA, Minetaka

SEBIT
TAKANO, Toshiyuki

BREHE
TANAKA, Kaori
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SIFRF RF B EES R IR

Professor, Department of Animal and Grassland Science, Miyazaki
University

RERF R R AT MR BN Aa U

Professor, Institute of Laboratory Animails, Graduate School of
Medicine, Kyoto University

RARRZEDERAT - BTV I—RBETIN LR
Professor, Division of Developmental Genetics, Institute of Resource
Development and Analysis, Kumamoto University
TUNRFERF IR A AT EE 2R

Professor, Faculty of Science, Kyushu University
FRARFEDIRERIR

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

BT/ \A Y2 S —HEYMRBRER
Head, Microbe Division, RIKEN BioResource Research Center
RREMPIZRITASZ AR R EHUR

Professor Emeritus, Nara Institute of Science and Technology

L EBRTT RIS Z T 2 5 — B RN E SR ENRERATE
F—LU—5—

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

[EAERFHELMT T 5—Hi%

Professor, Amphibian Research Center, Hiroshima University
SRR/ A AV — AT 5 —F5RRER

Special Advisor, RIKEN BioResource Research Center
(AT Sh iR AR TT 2 S —HRa S O )V BIRERRTE
F—L E#RERATRE

Senior Research Scientist, Laboratory for Cell Signaling Dynamics,
RIKEN Center for Biosystems Dynamics Research
ERDRIBATIPTAEY - ERERIRIRIATT Y S —ENZHRIEER
REMTHEZR

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

REERE - 25 - REMFAMERENE R L S—R
Director, Research Center for Medical Plant Resources, National
Institutes of Biomedical Innovation, Health and Nutrition

EsBlmNearaeali i e e el

Professor, Graduate School of Agricultural Science, Tohoku University
[EEARFARF GG LN AMANNEEIE T T REXRRNE
BR

Director, Laboratory of Plant Chromosome and Gene Stock, Graduate
School of Integrated Sciences for Life, Hiroshima University
BT A AV — R 2 S —RRIEYRAER
Head, Experimental Plant Division, RIKEN BioResource Research Center
EEER - #ER - REMFUTNEEERRREMR—5—
Project Leader, Laboratory of Cell Cultures, National Institutes of
Biomedical Innovation, Health and Nutrition

FORAF THEBERTYI—R

Director, Shimoda Marine Research Center, University of Tsukuba

)| LIRS BRI R R TR 2R

Professor, Institute of Plant Science and Resources, Okayama
University

LSRR A AV Y 2TV 5—RK

Director, RIKEN BioResource Research Center
BEHIRAMERRE (7T 0/ 09— 5—ENERANA
BERR

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

REBRZDA)VA - BEERSERFFIAZIR

Associate Professor, Laboratory of Embryonic Stem Cell Research,
Institute for Frontier Life and Medical Sciences, Kyoto University
KIRARFEAR G T RRFTRDERIR

Associate Professor, Graduate School of Engineering, Osaka University
SEBT SRR F B RIRMFHEENR S 30 T30\ TEE
ERMFTERIR

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

I EAFRIA AT ER T S — R D B
Professor, Division of Anaerobe Research, Life Science Research
Center, Gifu University
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NAKAGIRI, Akira
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NAKAMURA, Katsuki

FRARER

NAKAMURA, Taro

R NEZS

NAKAMURA, Yukio
ENEfCTF

NAGAMURA, Tokiko

AR 5
NARUSE, Kiyoshi

{CHRE=
NITASAKA, Eiji

RS
NITO, Nobumasa

#EH =

BANNO, Yutaka

fammE

FUKUDA, Hiroo

BRERE
FUJISHIMA, Masahiro

Hx @

HOSOYA, Tsuyoshi

MEEE
MASUYA, Hiroshi
UN=1=8

MATSUI, Yasuhisa

AR B

MATUSDA, Masaru

=agT
MITANI, Shohei

& R
MORI, lkue

KOASEE
YAGUCHI, Takashi
ZN=Fil
YUMOTO, Takakazu
TR,
YOSHIKI, Atsushi

YU
WATANABE, Atsushi

JNOEEAER
KAWAGUCH]I, Kentaro

SHET
TERAUCH], Ryohei

LT

NISHUIMA, Kenichi

BRAZEFEWERASOECERME Y 5—2%
Professor, Fungus/Mushroom Resource and Research Center, Faculty
of Agriculture, Tottori University

RERZERBATANEIR

Professor, Cognitive Neuroscience Section, Primate Research Institute
Kyoto University

RIRHILRFRFE IR AT ZUR

Professor, Graduate School of Science, Osaka City University
BE(LZBRATTRN A A VY — ARz S— B HBERER
Head, Cell Engineering Division, RIKEN BioResource Research Center

RRAFERNFMAARMNERR L TOty > D - G SE
=

Associate Professor, Department of Cell Processing and Transfusion,

Cell Resource Center, The Institute of Medical Science, The University

of Tokyo

EARIE AU ERE N FRTTPE 2RI E Y ITAHE
%

Project Professor, Laboratory of Bioresources, Evolutionary Biology and

Biodiversity, National Institute for Basic Biology

TUNKZAR BRI AT

Associate Professor, Department of Biology, Faculty of Sciences,

Kyushu University

IEMAZENET ZEIR 5 —R

Director, Regional Exchange Center, Faculty of Biology-Oriented

Science and Technology, Kindai University

TUNRFERF BRI RN En T ERERMFT > 5—3
=

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

RRAZRRE Y3 VAF 545

Project Professor, Institute for Future Initiatives, The University of
Tokyo

IIAXRFRF BRI TR 2R (458m)

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

ERIRA BT BRI  SREM RO —T R

Chief Curator, Division of Fungi and Algae, Department of Botany,
National Museum of Nature and Science

BLERRTERR A AV —ARF L S —REERFERER
Head, Integrated Bioresource Information Division, RIKEN BioResource
Research Center

RICRF N EFZ AT PTERRR SR 5—21%

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

FEEARZ) A A1 TV AHBMF 5 —HiE

Professor, Center for Bioscience Research and Education, Utsunomiya
University

R FENAFEFZEEIBFBREEIR

Professor, Department of Physiology, Tokyo Women's Medical
University School of Medicine
BEEAFAFREZMAHNWE—2—OY TV
y—K

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

FERFEREFRIT L IR

Associate Pfrofessor, Medical Mycology Research Center, Chiba
University

REXRFEREMFR

Director, Primate Research Institute, Kyoto University
BICERRTEPR A AV Y— AT L S —RBEIFERER
Head, Experimental Animal Division, RIKEN BioResource Research
Center

TUNKRFRF e F T The 2R

Associate Professor, Faculty of Agriculture, Kyushu University

BE  BREERMWEHIEBECEREVI—R
Director, Genetic Resources Center, National Agriculture and Food
Research Organization

RS AR FAE

Professor, Graduate School of Agriculture, Kyoto University
BhBEAFAF REBRIAANNBREE AT TR
RwEVH—E

Director, Avian Bioscience Research Center, Nagoya University
Graduate School of Bioagricultural Sciences
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MIWA, Yoshihiro
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Head,Gene Engineering Division, RIKEN BioResource Research Center

NYOZNEES PFIPNEE Mouse Bioresource Committee (Non-NIG members)
EEHTS FEARFRF REA TR RS R ZUR MITEA EEREWIRRIAFTATICLAS E=Y UV IV 9 —FK
ASANO, Masahide Professor, Institute of Laboratory Animals, Graduate School of HAYASHIMOTO, Nobuhito  Director, ICLAS Monitoring Center, Central Institute for Experimental
Medicine, Kyoto University Animals
RARESE REARFEDERNZR - TEE VI RBEIN D HHE AR OF EHESHITERT A AUV -2 25— RRBRR E R
ARAKI, Kimi Professor, Division of Developmental Genetics, Institute of Resource YOSHIKI, Atsushi Head, Experimental Animal Division, RIKEN BioResource Research
Development and Analysis, Kumamoto University Center
NI — ECEAGERR) S AU Y — AR 25— B R K558 REHEFRATISREBAER
OBATA, Yuichi Special Advisor, RIKEN BioResource Research Center YONEKAWA, Hiromichi  Felloeship Researcher, Tokyo Metropolitan Institute of Medical Science
NEE & FUBAPESHAEHIR EMIE— TEESA IR DA — T RBEFTTE
KOMINAMI, Ryo Professor Emeritus, School of Medicine, Niigata University =3
WaRE IB(LRRR A AV — 2T S—E WAKABAYASHI, Yuichi Team Leader, Division of Experimental Animal Research, Chiba Cancer
SHIROISHI, Toshihiko  Director, RIKEN BioResource Research Center N Ce:ter Retﬁarch I .
N L _ . . N 3 4 R LT AT
Br A EREM - - RET BT MRS R B e = aans
SADO,Takashi Professor, Faculty of Agriculture, Kindai University

SUZUKI, Osamu

—4—

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

ARNEESE FIYEE  Rice Bioresource Committee (Non-NIG members)
EXIEST B BRSBTS — 208 (BRI LIS B R S R TT P 2505
ASHIKARI, Motoyuki Professor, Bioscience and Biotechnology Center, Nagoya University SATO, Kazuhiro Professor, Institute of Plant Science and Resources, Okayama
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H=E B8 RRAFARF R F Lo PR FTRIZUR o mjv‘ef'tl . o
|IZAWA, Takeshi Professor, Graduate School of Agricultural Life sciences, The University T 8x RN AR ANRAEY AT PTAERIR
of Tokyo TSUJI, Hiroyuki Associate Professor, Kihara Institute for Biological Research, Yokohama
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aHEE BEAPAF RS IA IR codmvesy
ISHII, Takashige Professor, Graduate School of Agricultural Science, Kobe University FARF REREARZ GRS NFTRIEE
A= BB RS A R B TERAUCI:II_, Ryohei Professor, Graduatisdﬁiof Ag:‘:uﬁtfjre, Kyoto University
ISHIKAWA, Ryuji Professor, Faculty of Agriculture and Life Science, Hirosaki University TH—F ZEBARZ K R AR RS
512?2%__7'_ DNy 0 R s AT MR R S R 2 R DO, Kazuyuki Q;soszta;’irvoefisisor, Graduate School of Bioagricultural Sciences,
ETF—LR oo Y
TH=S] R | PV ey Ny - ey
EBANA, Kaworu Team Leader of Plant Diversity Research Team, Genetic Resources TFIRF E% Dﬁm&%}im%‘:mg{%%ﬁhﬁﬁt V- BEE L
Center, National Agriculture and Food Research Organization MRE
Com el EERSLEEREL POVON B Noional gt and Fosd Restarch Orasmipation - CEMe"
, Yutaka rofessor, Faculty of Agriculture, Setsunan University — " .
SRS EE ElE o N L ] N BHERFEYREERRENBMR T 5—5%
ARE= i A ’ o ) MATSUOKA, Makoto  Professor, Bioscience and Biotechnology Center, Nagoya University
KAWASE, Makoto Professor, Faculty of Agriculture, Tokyo University of Agriculture
ZH 5 TUNKRFERF B F R Fole iR
QREE TR AR S 20 = SO R
= : . o YASUI, Hideshi Professor, Faculty of Agriculture, Kyushu University
KUBO, Takahiko Associate Professor, Faculty of Agriculture, Kyushu University LT U S B TR g 53
o - - Z I NN == jTJ
AELEE TUNAZE RS IR AR A T T T e .
- : - YAMAGATA, Yoshiyuki  Associate Professor, Faculty of Agriculture, Kyushu University
KUMAMARU, Toshihiro  Professor, Faculty of Agriculture, Kyushu University =5 5= A 3
INHERE I BEAS AR TR RS VIR _
. i . . YOSHIMURA, Atsushi  Specially Appointed Professor, Faculty of Agriculture, Kyushu
KOIDE, Yohei Assistant Professor, Research Faculty of Agriculture, Hokkaido University
University
KERE/NEES FYEE  E Coli Bioresource Committee (Non-NIG members)
B550— BEERHNFRFEARE BT JI=H0ER TEBARZ LSRR
AIBA, Hiroji Visiting Professor, Faculty of Pharmaceutical Sciences, Suzuka KAWAGISHI, Ikuro Professor, Department of Frontier Bioscience, Hosei University
) University of Medical Sci
n j\versgo edica oence\ o R B SEI A SRS
MLFSE FERFDAR - BEERSFHFTHE SATO, Tsutomu Professor, Department of Frontier Bioscience, Hosei University
AKIYAMA, Yoshinori Dﬁségfsirgllnstltute for Frontier Life and Medical Sciences, Kyoto F‘;@FEQ%F;I T AT
O kT S SEKINE, \gsuhlko Pr(fssor, College ofScn\-::nce, Rikkyo University
o X i _— ) Hh B R T ERFRZRAMRINFRT LR
ITAYA, Mitsuhiro Specially Appointed Professor, Faculty of Engineering, Shinshu i
niversit , Kan rofessor, Institute of Innovative Research, Tokyo Institute of
U y TANAKA, Ki ?fh‘\tttfl tive R h, Tokyo Institute of
. echnology
RERAER REAS RS e - N
ITO, Koreaki Professor Emeritus, Kyoto University T):lO)BEET T Z(B}fij(q_é(iﬁ:gjfﬁfj;‘yiﬁg Ol
, Toru rofessor, Graduate School of Medicine, Osaka Universi
NGBS SRR A R A R B punnite S S /
OGASAWARA, Naotake  Professor Emeritus, Nara Institute of Science and Technology YAGU?\H/;L:F Kashi Pesns j‘” q_Mj(;f ‘/l I/ 3 S
, Takas| ssociate professor, Medical Mycology Rese ,
NELHE EERSETE R e S ycology Research Center, Chiba
OGURA, Mit Professor, Institute of Oceanic R h and Devel t, Tokai = S
, Mitsuo Urr?‘\fesrss?try nstitute of Oceanic Research and Development, Tokai %JSHT?;%A o ;ﬁf’gigiiﬁﬂ%%‘;%?zg T
MRS AR , Hirofumi Argonizslgjrememus, aculty of Life Sciences, Tokyo University o
OGURA, Yoshitoshi Professor, Department of infectious medicine, Kurume University —+ _ s ey M e S TR
i D SEfE—  BEAEAYRRERGOUA-SRVRRE
I SNk A TR I YOSHIDA, Ken-ichi E;oggstsjcrz](‘;grr;?;ate School of Science, Technology and Innovation,

KATAYAMA, Tsutomu

Professor, Faculty of Pharmaceutical Sciences, Kyushu University
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AETRETDIMERIEEEEZES FAPES  Ethical Review Committee on Research Involving Human Subjects (Non-NIG members)

_EFHBERED

UEDA, Ryutaro

=
ODA, Tsukasa
RERES
KUROSAWA, Kenji

BHARZ A EYRELRZIR /INIRERER BERTETEREE IR

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

BERFEPR RFBR AR F —BERZERED, PREANOONZEES

Vice President, Dean, College of Law Professor, Nihon University SAKAMOTO, Yukiko Advi_ser, Mishima Shinkin Bank

IR LER LS BEREE Auditor,Nemunofi-Gakuen

Director, Division of Medical Genetics, Kanagawa Children’s Medical

Center

LT L B FERTERIEREEEES PIYEE  Ethics of Human Genome Research Committee (Non-NIG members)

_EFRBERED

UEDA, Ryutaro

=
ODA, Tsukasa
BEES
KUROSAWA, Kenji

BHARZRAAZHMEYRELRZIR /INIRERER BRI ETERSSARAREG

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

BHEARFEIZE IEEME RS F —BERLEREE, PREANOONZEES

Vice President, Dean, College of Law Professor, Nihon University SAKAMOTO, Yukiko Adviser, Mishima Shinkin Bank

BRI BER S —BEREE Auditor,Nemunoff-Gaken

Director, Division of Medical Genetics, Kanagawa Children’s Medical

Center

FEHBEREES FPESR  Conflict of Interests Committee (Non-NIG members)
B|E B /IMERERI AR A B AR

SETO, Atsushi

Professor, Graduate School of Commerce, Otaru University of
Commerce

HNBEE TV I—BEESS FPZEE  Center for Frontier Research Committee (Non-NIG members)

RAEBOLER

HASEBE, Mitsuyasu

RHEE
KURODA, Shinya

KREHEFFBEESE N B AR S B E R VAR T4 RIZZERE RRAZAREGHE ST AR A S I
EALPRFTER IR OHSUGI, Miho Professor, Graduate School of Arts and Sciences, College of Arts and
Professor, Division of Evolutionary Biology, The National Institute for Sciences, The University of Tokyo

Basic Biology

RRAFARFGIEA R LN F BIRER
Professor, Department of Biological Sciences, Graduate School of
Science, The University of Tokyo

The Number of NIG Faculty and Staff | Examsmermaman

2=
iR
IR
B

EEH

Director - General
Professors
Associate Professors
Assistant Professors

Visiting Professors

lJ \E-I- (FrR. EEHFER (excluding Director - General and Visiting Professors) Subtotal

B

FeMIER

Administration Staffs

Technicians

ég‘l’ (FRE. EEHITER) (excluding Director - General and Visiting Professors) TOtaI
(2021 481 H&R)
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OGUMA, Kan
(1st Director)

KIHARA, Hitoshi
(2nd Director)

MORIWAKI, Daigoro
(3rd Director)

TAJIMA, Yataro
(4th Director)

MATSUNAGA, Ei
(5th Director)

1949

1953

1954
1955

1960
1962
1964

1969

1974

1975

1976

1983
1984

1985

1987

1988

1989

1993

1994

1995

1996

1997

Jun. 1

Aug. 10
Jan. 1

Aug. 1

Jul. 1
Sep. 15
Oct. 1

Apr. 30
Apr. 1
Apr. 1

Apr. 1

Apr. 1

Oct. 1
Oct. 1

Oct. 1
Apr. 12

Apr. 1

Jan. 12

Apr. 8

Oct. 1

Oct. 1

Apr. 1

Jun. 24
Apr. 1

May. 11

Apr. 1

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

Prof. Kan Oguma was elected the 1st Director.

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

Department of Biochemical Genetics was
added.

Department of Applied Genetics was added.
Department of Induced Mutation was added.

Prof. Hitoshi Kihara was elected the 2nd
Director.

Department of Human Genetics was added.
Department of Microbial Genetics was added.

Department of Population Genetics was
added.

Prof. Daigoro Moriwaki was elected the 3rd
Director. Department of Molecular Biology
was added.

Plant Genetic Stock Laboratory was
established.

Dr. Yataro Tajima was elected the 4th Director.

Animal Section was added in the Genetic
Stock Center.

Microbial Section was added in the Genetic
Stock Center.

Dr. Ei Matsunaga was elected the 5th Director.

Reorganized as an inter-university research
institute for joint use by universities. The
DNA Research Center (DNA Structure and
Recombinant DNA Laboratories) and the
Experimental Farm were established. The
Genetic Stock Research Center was expanded
into five laboratories: the Genetic Resources
Laboratory was added and the Animal
Section was divided into the Mammalian and
Invertebrate Laboratories.

The DNA Synthesis and DNA Data Analysis
Laboratories were added in the DNA Research
Center.

The DNA Data Bank of Japan began its
operations.

The Radio-isotope Center was established.
The Gene Library Laboratory was added in
the DNA Research Center.

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

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

The Mammalian Development Laboratory
was added in the Genetic Stock Research
Center.

The Gene Function Research Laboratory was
added in the DNA Research Center.

The Center for Information Biology was
established.

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

The Genetic Stock Research Center
was reorganized as the Genetic Strains
Research Center consisting of 5 laboratories
(Mammalian Genetics, Mammalian

JAg /History
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Oct.
1998 Apr. 9

1

TOMIZAWA, Jun-ichi
(6th Director) 2001 /-\pr 1

HOTTA, Yoshiki
(7th Director)

KOHARA, Yuji
(8th Director)

KATSURA, Isao
(9th Director)

HANAOKA, Fumio
(10th Director)

2002 Apr.
2003 Apr.
2004  Apr.

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

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

1

Development, Plant Genetics, Microbial
Genetics and Invertebrate Genetics), and as
the Center for Genetic Resource Information
consisting of 2 laboratories (Genetic
Informatics and Genetic Resources).

Dr. Yoshiki Hotta was elected the 7th Director.

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

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

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

The Molecular Mechanisms was added to
the molecular Genetics. The Laboratry for
Frontier Research was added to the Genetic
Strains Research Center. Two laboratories,
Comparative Genomics Laboratory and
Publicity and Intellectual Propery Unit, were
added to the Center for Genetic Resource
Information.

Reorganized as Research Organization of
Information and Systems, Inter-University
Research Institute Corporation, together with
three other national institutes.

Dr. Yuji Kohara was elected the 8th Director.

Intellectual Property Unit was added.
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

| 78 mewmss

FE  Budget

2021 FEE  (FY2021)

(x1,000yen)

Revenue Expenditure
X £ ] X % £ &
EEEIXIE  Grants for Operating Corporation 2,563,270 HBEMFAEEE  Education and Research 2,629,239
FHEEZEYNA.  Various Grants 328,139 HEEE  Grants 328,139
HUT A Miscellaneous 65,969 EFEEEMERERVTHEEEES 883.801
e Ind -Academia Collaborati d Proj !
ST A R USRI sas 501 n fstw cademia Collaboration and Projects .
Industry-Academia Collaboration and Donations ! A5t Total 3,841,179
&3t Totl 3841179  xWBEREEEER<
’7%1&)\ 1.7% HEIEE 8.6%
mEEFNA 8.6% ﬁ Miscellaneous ’ Grants 0
Various Grants I
FlZ8f35ZE  Grant-in-Aid for Scientific Research
20202E  (FY2020) (x1,000yen)
MIDEEN RS~ 0.7% R ERRE 0.4%

Amount / the Number o

S e 32,500/ 1
e o rovaveness 1110970013
e Rekearch 5 2007 1
e heterch 216G/ 4
T ke ) 7B
aé%jfwﬂa’ﬂgﬁgﬁg(ggs;ﬂ;)rch (Exploratory) 11,0007 5
fﬁiﬁ?zreedcientists 19.60018
ety o 9,700/ 9
R o 5,600/ 5
G N U—— 10100/ 3
B EeBain e sescath et Dsaboseg)  3:5007 2
L —— 480/ 1
AET Total 1,362,790.798

(2021. 3 BR#A)

for Research Activity Start-up

for JSPS Fellows

EFATR 1.4%

for Early-Career Scientists

PEEEVERZE (F53F) 0.8%

ERHEMZEAE (B) 0.7%

Fostering Joint International Research (B)

JREFERIT 0.6%

for Challenging Research (Exploratory)

BBz (O 1.4%

for Scientific Research (C)

BB (B) 5.3%

for Scientific Research (B)

BT (A) 2.4%

for Scientific Research (A)

EEBFT (S) 2.2%

for Scientific Research (S)

Home-Returning Researcher Development Research

AR RARBEEE 0.3%

for Publication of Scientific Research Results (Databases)

BRIATE 0.04%

for Encouragement of Scientists
FERRHAT (A) 2.4%
for Transformative Research Areas (A)

FE - BEMFE . Budget / Grant-in-Aid for Scientific Research
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Awards and Honors | 20204 %5 - SEE

XL E F7RME 2/E3R ERIE

2 28[0 (HFHTFE) NEESHMEZME ERBEGEMRE #2848 B
FEEWDRIFEZ R DEFERF DR

SN2 FEXERZRERE HFHNZEE ERBEGREMRE B3 Alllfs
ESELOBISE B SN F BTGB DM

2020F HAEgWZEs JRE £ELOBEIECZEDHIZS T IEGERDER LRBEREMRE B3 AllIFRA
2020 HAEMZS HRENE EELEIOD FECHEBOERR LREBEFRE BIE B)IIR5
ERRAEYZE A w2 IBO Challenge 2020 BEHA EmrvbTU—OMRE B )IIBHL

INATA VI ITARTA VAR AR DIEREEE ROV E—FERDEZ S UCERERE
DEEICRALIZZEICELS

WEMPTARERAE BLFEER #ZBEEMNE ERybD—OMRE KERE ZH—REX
Untargeted Metabolomics: Data Analysis Platform for All-lon Fragmentation Mass Spectrometry

HWEMPTARERAT EopPiFMITE HRERRE ERYNT—URRE KERE ZHEAX
Untargeted Metabolomics: Data Analysis Platform for All-lon Fragmentation Mass Spectrometry

S 2 FEHAENF=EFREHE HHREIETTE  HASMRESISRIATTE PD
ZIRABRAEE DI R I I SR BRI TES >/ SO B DRRTT RS

£37 0 LEME  EMSREECDBTER EREECEMRE 2% L& 8
HWEMPTRERAZ BLFEER HZEEME TET RRZE /T NI FZIARRE
Evolution, biochemical properties and single-molecule dynamics of transposon-encoded anti-silencing factor KP4 ZERE 4§

HWEMPTARERAE EriEMITE MRRHRE TET/LRRE /T SISO AMGE

Evolution, biochemical properties and single-molecule dynamics of transposon-encoded anti-silencing factor A2 Ped:  Z5EE  #%
KPR - BEF. REZFOLOTY

Intellectual Property Rights | 20204 mmmizie
1SRRI 114 LRSS
BHEICBIIBMRIPFHLOERER BT ORIESE TEHRIRAISEUL 4588 2020-74968

| AR ARMACRORIE 5%, RO SRR ERSED ERES/BRREe 58 2020-141201
HEEA DICHAZ

BIRM BRI DR ORSE5A. RUBRRM SR URAE ERSED ERESBRRe 58 2020-141202
HEEA DICHARM

FIVFVUFPRBICE T SRBDT eI T3k ENEED,  BRRS BREe  1582020-172163

HEA DICKRSH
AT S ORI ENEED BRESE e ERGRS  45882020-129208

HEEA ENEOSHHEA
MBS A RIS IR D EREE SR 5 K O IAER ) BHIER 45EE 2020-143314

HEEA EERMHRSHER
ZORGEHI /AT L 2)Il |8 A—/F BHE  FFE2021-005128

HEA SIYEBEEBEKNET
F—F VT OOV RATLADFYN ROFDER EEMA PCT/JP2020/018237

HEEA HErEE
FEE NEW. ROEDREER EEMAHBBET /ZEEE PCT/JP2020/018310

S| = NEES HEEA HEHEE

F—F VT IOVIRATACHITZY V) S OEDFRERROEDOER EESNA EEEE BAERBT 4582019-557108
BhEY V/INOBROFDRIFA FEINFS ) EE— BHAE®T 435882020-550350
HEFESR 3% BEHES
NIRRT LB RN R DNABA AR OBIEEBARLLZRE ESYAEEEE 567136918
WTESN SR
KBEETILEY)., KBEETILEVIDRER . TEsl. PUL+— HaBRE/ XBEi %£67795132
ETINEW). PUILT—ETINEMOREESE. RORIU—=2D 5k
A VRO O—Z BRI T RO U— = T B0 D%, A TARGHR FIEZH $£6745450=2

YERIO——V T el BeE ARk DB 505, MRatE. VRO O—
VDA RO VERIO—ZV 0475128 DF v

2020 Publications in High-Impact Factor Journals | 2020 5/ wrsssans

Journal Title # of published Journal Title # of published

Journal Title # of published

Nature Nature Plants

Nature Methods Nature Communications
Immunity

Current Biology
PNAS
ISME Journal

—

Microbiome

Nucleic Acids Res.

EMBO Journal

Ann. Rheum. Dis. Total # of Published Papers in NIG

Neuron
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Research Organization of Information and Systems

REEFFEIFIREBEIEN B, - > AT LW FEikE

| s

| HerrmATEe

T 105-0001
RRENEXR /FI4-3-13
Ea—UyoEEETe)L 25
TEL 03-6402-6200
https:/www.rois.ac.jp/

wies BHE—

FUJII, Ryoichi
President

B EEROBRE

MEQZEBEORRZEZSICHDHIEDICLTWET, 1BFREE
RMTORERDNDORBNEREE. SFECYIT—HDHR. ZL
TEIEMEEORRAE LE. HEZ2Z2EF st MAREZAS<
ST TVEYS, COXDIEBRHZCHBITIRED [7—5
BRENE| LD EFRFDMATHDD. F4DRZEHNDND
[T—SHAT U] OFEZZN. BRHESOEMEEEEE
R RIERMA/N\—>3VZF5 95V ThBE TIEH
DE LA

REHENBHEEHENIBR « AT LHATEHE (ROIS) 13 &
SLd S 4 FTPhi—ERCEtERTERT (NIPR) . ERLIBERFATEFT
(NI #est#aEERFTr (ISM) . ESDEEFEMFTAT (NIG) —
EFH28FEICRELL [T TVAHEFRER
(ROIS-DS) | D50, BHRE VAT LDRRD SR TTHE
Gathhs, T IV IVAERRSESCEZBLT ]’
DREBEBRTDEZBERLTCVET,

ROIS (&, RKEHBMBHEHEAEL T, EEORFFDHMT
EFBAZ2 =T OBBICZXDHEAA - KA ZEBL . KFEF
[CHIFDARDERICEM IS TR —DFEREETDECHIT,
EEREOEHEDL, MRDSMI DA TV IATVAHEDT
WET, FTREMFAZRARFZOEREE LT AMBRIC
HEDIBATNET,

BRMREFE . £, Ik BARE. ABHSAELSHE
[CHITDAAE AR DEENER NI HETHDHDET,
201 9 FEDBEHARZIM T/ Ty R Io/IHE IO+
2RBPEHEDOEDESZBTLED, ROISIFZIDLIEHE
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CEHIR. CHHTOEDBRENLELETD,

AREHBEFBHBEEAN

B ATLHRFEHEE

Research Organization of Information and Systems

E Rt TR

National Institute of Polar Research
T190-8518 ERZERIL)I[H#RET 10-3
TEL 042-512-0608  https://www.nipr.acjp/

ESLEFRFATERT
National Institute of Informatics

T101-8430 RFEFAHER—VE2-1-2
TEL 03-4212-2000  https:/www.nii.ac.jp/

S TRUR TR

The Institute of Statistical Mathematics

T 190-8562 ERZERL) | [#xkAT 10-3

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

National Institute of Genetics

T411-8540 BFMR=ShaA 1111
TEL 055-981-6707  https:/www.nig.ac.jp/

B President’s Message

Today, we find ourselves in the midst of a transformational era.
Rapid and revolutionary advancements in communications tech-
nology, the emergence of various kinds of big data, and dramatic
improvements in computational performance have transformed
society and dramatically altered the research environment. In such
a society, science must be “data-driven. It would not be an exag-
geration to say that the advancement of data science—which
could be called “the fourth science”"—is the key to solving many of
the complex issues facing society today and that this field will be
the driving force behind scientific and technological innovation
for many years to come.

The Research Organization of Information and Systems (ROIS)
comprises four distinguished institutes—the National Institute of
Polar Research (NIPR), the National Institute of Informatics (NII), the
Institute of Statistical Mathematics (ISM), and the National Institute
of Genetics (NIG)—plus the Joint Support-Center for Data Science
Research (ROIS-DS) established in 2016. ROIS's mission is to pio-
neer new areas of research from the perspectives of information
and systems, with an aim toward solving contemporary problems
through the advancement of data science.

As an inter-university research institute corporation, ROIS's
primary mission is to contribute to the advancement of research
by universities and other institutes by promoting resource sharing
and joint research that is responsive to the needs of the research
community. Furthermore, ROIS has partnered with industry to pro-
mote open science that involves participation by ordinary citizens
and, as a parent institute of the Graduate University for Advanced
Studies (SOKENDAI), provides critical support for the development
of human resources.

Modern society is faced with various challenges, including
threats to the Earth, the natural environment, and human civiliza-
tion. The COVID-19 pandemic that began in 2019 and has since
spread to every corner of the globe is but one example of such a
threat. ROIS strives to find proactive solutions to these and other
issues facing society. We humbly ask for your continued support
and cooperation in these efforts.

15%8 - 2T LRSS, Research Organization of Information and Systems
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The Graduate University for Advanced Studies, SOKENDAI
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The Graduate University for Advanced Stud-
ies, SOKENDAI is a graduate university consisting
of departments housed in affiliated Inter-University
Research Institutes and the School of Advanced Sci-
ences attached directly to SOKENDAI. Its educational

goals are “advanced specialties and expertise,“inter-
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national competitiveness” and “broad perspective”.
“Broad perspective” entails the ability to define one’s
research within the entire human intellectual activ-
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departments that collectively encompass vast intel-
lectual fields, SOKENDAI nurtures future generations
of global professionals.
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SOKENDAI Headquarter
(Department of Evolutionary Studies of Biosystems)
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National Museum of Ethnology
(Department of Regional Studies « Department of Comparative Studies)
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International Research Center for Japanese Studies (Department of Japanese Studies) L
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National Museum of Japanese History (Department of Japanese History)
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National Institute of Japanese Literature (Department of Japanese Literature) /,
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Institute for Molecular Science
(Department of Structural Molecular Science « Department of Functional Molecular Science)
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National Institute for Basic Biology (Department of Basic Biology) A
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National Institute for Physiological Sciences (Department of Physiological Sciences) 4
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National Astronomical Observatory (Department of Astronomical Science) ‘
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National Institute for Fusion Science (Department of Fusion Science)
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Institute of Space and Astronautical Science (Department of Space and Astronautical Science) p @ @»‘ 9
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Accelerator Laboratory « Applied Research Laboratory
(Department of Accelerator Science)
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Institute of Materials Structure Science (Department of Materials Structure Science) *
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Institute of Particle and Nuclear Studies (Department of Particle and Nuclear Physics)
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The Institute of Statistical Mathematics (Department of Statistical Science)
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National Institute of Polar Research (Department of Polar Science)
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National Institute of Informatics (Department of Informatics)
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National Institute of Genetics (Department of Genetics)

ERNLREEAN MERFRAZREAZ, The Graduate University for Advanced Studies, SOKENDAI
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