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National Institute of Genetics (NIG) was established to carry out broad and comprehensive research in genetics. NIG contributes to the development of
academic research as one of the inter-university research institutes constituting the Research Organization of Information and Systems (ROIS).
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Message from the Director-General
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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 unigue postgraduate program since 1988.

Currently we have about 400 members working
in research, maintenance, education and supervision.
There are about 30 internationally acclaimed groups
in varied fields ranging from bacteria to humans, from
molecules to populations, and from theory to experi-
ments.

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

AT \\=D, Message from the Director-General




Contents

H

06

09

74 &

BIRH O FETE S

ceseces s e s s s s s e ess s e s ae

77

514

532

5153

S4

515

HEIFA - HEZE

cesceessceesseeesseess s e s s oo

57

S8

&9

60

03

o4

253

Y4

R

FRdDLED

Message from the Director-General

B 2

Outline

(RTNDOVZIR e

Access to the Institute

7R

Research Activities

l@iﬂzﬁ% VA *7” 7% %ﬁ%@ﬁ

FESELE - RIVRIER
NIG INNOVATION

UH—F « PRE=Z e =i

Office for Research Development
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Office for Gender Equality
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Technical Section
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Bioinformation and DDBJ Center
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NIG Supercomputer System
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Advanced Genomics Center
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Genetic Resource Center
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Center for Genome Informatics
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Platform for Advanced Genome Science

HETE - B

NIG-JOINT (Joint Research and Research Meeting)
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QOur 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.

REGHE CEFRREDOBRICIDEATNET,

NIG takes part in graduate level education. It also offers

various systems to enhance research ability of young
researchers.

EBRFICHITOERDERIEEEEROR
RICHDIEATVET,

NIG actively disseminates the achievements from genetic
research to the society. It also promotes alliance between
industry and academia.
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Research Organization of Information and Systems (ROIS)

ERCRHERT TR

National Institute of Polar Research

ERIIEHRFRTEAT

National Institute of Informatics

foes BRI TR

The Institute of Statistical Mathematics

ESLEREATERT

National Institute of Genetics

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

The Graduate University for Advanced Studies, SOKENDAI

TRIHRIF BN __ EEaNEmER

Department of Polar Science School of Multidisciplinary Sciences
BHRFEFI -

Department of Informatics

METFEIR

Department of Statistical Science

BrRFEN Sy e
Department of Genetics School of Life Science

EBEY)FEIN
Department of Basic Biology

EENFEY

Department of Physiological Sciences
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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 evolution.

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

BARZE ORISR EL TOIEmTFEES)

AT/ AT EESAENTBEIBERE IS Life is a complex system generated by the mutual interaction between
1B - DB TN R SN B EUIT AT, genetic information engraved in the genome and the internal and external
_O)EA)X?AGDﬁ”Eﬁ%&)é\b—C s %o environments. At the National Institute of Genetics (NIG), cutting-edge re-
[ ap 23 i =N

search is conducted in areas such as cell function, development and differ-
VAN S . =2 FE o | N b
& DTE &AL - EMBIRNE, T/ LRGSO entiation, evolution and diversity, and genome information, aiming to clarify
WCHtimbfiFe 2 CULVE T, the system of life.

» Research Highlights | RIEDHEHRLD

HIK EDBEFERERRABEE VAT A

R, EZESE, IR EORLCBTIRIBED ORI AS T NERICTTL
CTETFEIOHEEMERRZAEETD WebT—ER TPZLAST] ZRFEL LI,
PZLASTZRIABI&_ET B FOEDI] [TBHNTVSRMDELERE. €D
BRFHGEIDIRIBOBREELEDICESIC [FIE] $DENTIREICES/ZDTY,

System for seeking genetic resources on the Earth

Kurokawa group have developed an ultra-fast homology search tool “PZLAST"which
enables users to search for metagenomic genes collected from various environments on
the Earth. PZLAST has made it possible to easily “unearth” unknown genetic resources
buried in the “treasure trove of genes’, together with rich information about the environ-
ment.

Overview of the PZLAST web service. (https://pzlast.riken.jo/meta).

Mori H, Ishikawa H, Higashi K, Kato Y, Ebisuzaki T, Kurokawa K. PZLAST: an ultra-fast amino acid sequence similarity search server against public metagenomes.
Bioinformatics. 2021 Jul 7;37(21):3944-6.

Human gut metagenome contigs ssembled
from >50Tb reads

RREDRBEIRER TZDAIAT LDHBRIIR

HIK EICBAE T DR AD DZRADAIN AT N BRNITNE T D12DICH / FERSERE
ENO [RZER (CRISPR) ] ZRBLTAY T LSO ADT Mgkt § o5 e
ELELE (). CORER BERIDIANADT WNERICIKELEWNTAG T LHDTA)VA
Ak B ON DB /BRI R, ShICZDOBEDREETREICLET, COREICEDT
ENERAS T LD SRADEZE 2 CEFEDAINADT Ligie Bt d o CEICRILEL.

O
XG5 INEFIS CRISPREEEL . 2 HSILADK B EHE TS, Comprehensive discovery of CRISPR targeted sequences in human gut metagenome

LT AEESI & X5 5 LEESIZBUEE I8 E T CRISPRICESTIRR
EESNBIANAT LEGH T B, Viruses are the most abundant and diverse genetic entity on Earth. To discover diverse viral

Metagenome sequences are assembled and searched for CRISPR arrays. From these genomes, Ino{jie ngL.Jp deYEIOped a methoq UtI|IZ|ng CRISPR’ prokaryot\c adaptlve' |mmunp|ogl—
CRISPR arrays, partial fragments of viral genomes called spacers are extracted. These cal memory (F\g) Using this method, they discovered diverse viral genomes mcludmg DI’Q\/\OUS‘y

spacers are aligned to metagenome sequences. A sequence containing multiple uncharacterized genomes from the human gut metagenome. Applying this method to samples
protospacers (sequences that are highly similar to spacers not locating on CRISPRs) f . h il lead th further di iral
are presumably viral or other infectious agents. rom various environments will lead them to uncover further diverse viral genomes.

Sugimoto R, Nishimura L, Nguyen PT, Ito J, Parrish NF, Mori H, Kurokawa K, Nakaoka H, Inoue I. Comprehensive discovery of CRISPR-targeted terminally redundant
sequences in the human gut metagenome: Viruses, plasmids, and more. PLoS Comput Biol. 2021 Oct 21;17(10):21009428.

Phcriticin FRBREEF AL 2R 6 DER B R F D REIRHIH

Mespi1 Mesp2
MESP1/2 [SMEFLIED RIS Mz B 9 S5 R F T J. HEHIESIE. PIRER
4 AMESP1/2 =& HBTBICEDRESND ZEZHASHCLELZ, S5IC. F/A
&~ LETEDES Mesp 1/238EFD [F75) BRIETSE. BEBHOERICELOT [1h75]

J DEEFHBEMEBNCHEESNB L\ SHEMEERRLEL,
Kﬂ}m'.u. Mesoderm specification is determined by dose of MESP1 and MESP2.
|r::ﬁ‘\m, MESP1 and MESP2 are transcriptional factors expressed in mesodermal tissue. Saga
g group found that the dose of MESP1/2 determines mesoderm specification. To main-
EF DI — &2 DFEAES, tain the MESP function, Mesp1/2 genes, which are adjacently located on the genome,

PP P R U s acquired the compensation mechanisms that the deletion of each genes caused up-
xpression pattern of MespT an lespZ in gastrula and somitogenesis stage . it
embryos, and the regulatory elements of Mesp locus. regulation of the other by utilizing each regulatory elements.
Ajima R, Sakakibara Y, Sakurai-Yamatani N, Muraoka M, Saga Y. Formal proof of the requirement of MESP1 and MESP2 in mesoderm specification and their transcriptional control
via specific enhancers in mice. Development. 2021 Oct 15;148(20):dev194613.
Okada H, Saga Y. Repurposing of the enhancer-promoter communication underlies the compensation of Mesp2 by Mesp1. PLoS Genet. 2022 Jan 13;18(1):¢1010000.
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Intellectual Infrastructure Supporting Life Sciences

a2 X 2 AR

DDBJ (HEDNAT—4/\>0) . Fwi /=0
ZHEHE. EMERER (/A AVY—R) D3 DD
MAERZEFEREPERRECOEELTVEY,

ftORZPHFTHEBEHBHELIZCNSDEEIC
KOEHZEZEFEL . A2 =Tr2XIEL
TLEY,

DA Data B

RDDB] ., -

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 (H&DNAT—%/\>2) =

Loy —Id. KEENEYTZEREZS— (NCBI) . BUNNAZA >V I3 T4D
2fFERT (EBI) SEHELT. ERMEERYIT —IN—RZBE L TLET, F/2HKRR
BROBREDFHFTEHBAL. 5EFREDDNAES RO P /BETIHARLTWE
9. BRMFREICIE. 2~/ 002 —4 (R/30Y) OREEHSHIT>CTVEY, 845
1000 EDEHED /A ERBLICESmRIEM TR ZERLTCLET,

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 1000 registered users conduct life science research on our super-
computer system.

2001V FEDS. T/ ZOARE TV HI—ZHDITSERL CLET, 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.

EVEGER (/M AVV—R) BE

FTRFTRERRORRE. &, RHEEHEELIZ/ AV REXEZRFL. £
EOHRIRELTHEEL CWEY, HAERMTREHANE (AMED) NBRP QA&
RIOFIZARMEBEBELUTEEZL., SOICIEREYS—ELTREFEEHE LT/ M FVY—
AT —IN—ADBRENFERZEEDHTNE T,

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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Finding the link between metabolic variation and evolution
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Network of horizontal gene transfers among 24 genera in Lactobacillaceae. Bacteria that can metabolize many types of sugars share many genes (red links), while those

metabolizing little number of sugars share genes within each genus (blue links).

MREDOET—VIFT/ZIRAEASROZIIA (K ‘metab-
olism’ NoSZEE) [CLNHRYNT—T DB TY, 5tE
I L DBITDOIHRE TEMRBRAL, FERE CRHEREED
5. BEFVETRVET, RLERFRDEDLDTBIETE
FNAABsNdDHZE, EMREVSEVER THSHICLIZL
EEZTVET, MetaboBank (https:/mb2.ddbj.nig.acjp) +
LipidBank (http:/lipidbankjp/) DXDET—HIN—ADIFHRZ
SRR Y—)ILBIERIL C L& D,

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 bio-
sphere. Major research results include databases such as Metabo-
Bank (https://mb2.ddbj.nig.acjp) and LipidBank (http://lipidbank.
jp/), as well as analytical software tools for genomics and metabo-
lomics.

Selected Publications

Satti M, Modesto M, Endo A, Kawashima T, Mattarelli P, Arita M. Host-Diet Effect
on the Metabolism of Bifidobacterium. Genes (Basel). 2021 Apr 20;12(4):609.

Takenaka S, Kawashima T, Arita M. A sugar utilization phenotype contributes to
the formation of genetic exchange communities in lactic acid bacteria. FEMS
Microbiol Lett. 2021 Sep 14;368(17):fnab117.

Biological Networks Laboratory 485w T—JHIFRE

Kawashima T, Yoshida M, Miyazawa H, Nakano H, Nakano N, Sakamoto T,
Hamada M. Observing phylum-level metazoan diversity by environmental DNA
analysis at the Ushimado area in the Seto inland sea. Zoological Sciences. 2022
39(1);157-165.
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Research on utilization of biological resource and database
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Our laboratory is in charge of National BioResource Project information center to provide biological resources for the researcher.

ERISENETIE. T/ LBV NMREZ IO ETDER
RIEREMZEN—IZ, BRFMIZERENEFEFNTVEY, 215
MROEBELDODNAFIYV—ATHDT—IN—IATI, &
MEETIE. HATEOSNTWLS/N\AFVY—ZA 0T —IN—2
DOEFETOIVTINIERIDEED(C, BrERERERDICUY—
APT—IN—2A = HRICERIALTRI=D DR ZEITNET,

FaFIINAFVY—2TOITI  https://nbrp.jp/
SATIATVAMET —IN—AtzU%5—  https://dbcls.rois.ac.jp/

In the field of life science, innovative technologies such as
genome sequencing and genome editing give rise to new find-
ings day after day. To advance research and facilitate discoveries,
the effective utilization of bio-resources and databases plays a
critical role. Our laboratory has been researching and develop-
ing databases and information retrieval systems for the National
BioResource Project (NBRP) and integrated database project for
life science. We continue to improve the quality of databases and
studies to use biological resources.

Selected Publications

Sakkour A, Mascher M, Himmelbach A, Haberer G, Lux T, Spannagl M, Stein N,
Kawamoto S, Sato K. Chromosome-scale assembly of barley cv. 'Haruna Nijo' as
a resource for barley genetics. DNA Res. 2022 Jan 28;29(1):dsac001.

Mizuno-lijima S, Nakashiba T, Ayabe S, Nakata H, Ike F, Hiraiwa N, Mochida K,
Ogura A, Masuya H, Kawamoto S, Tamura M, Obata Y, Shiroishi T, Yoshiki A.
Mouse resources at the RIKEN BioResource Research Center and the National
BioResource Project core facility in Japan. Mamm Genome. 2021 Sep 16:1-11.

Kajiya-Kanegae H, Ohyanagi H, Ebata T, Tanizawa Y, Onogi A, Sawada Y,

Hirai MY, Wang ZX, Han B, Toyoda A, Fujiyama A, Iwata H, Tsuda K, SuzukiT,
Nosaka-Takahashi M, Nonomura K, Nakamura Y, Kawamoto S, Kurata N, Sato Y.
OryzaGenome2.1: Database of Diverse Genotypes in Wild Oryza Species. Rice (N
Y). 2021 Mar 4;14(1):24.

NEZEF, BVRBOIZODETINEPREEL ISV LA F)Y—2FT—5
N—2DEE), #Bf2 53(13), 807-810, 2021-11
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Unveiling microbial community dynamics
EALEHREY A FIT AR

L&)

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

EOECEHIROESBRCBEBRLTVEI DN 2DOHE
IEDRMEIEND DT LITFHSNTVET, AMRTETIE, /A
FA YV TAR TA D AEBMELTTMEN DT s« A5 T BRI P
HET—9—2A [MicrobeDB.jp] ZHEEEL T, EmpfiE vt
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./ AE(LRITEE

Mori H, Ishikawa H, Higashi K, Kato Y, Ebisuzaki T, Kurokawa K. PZLAST: an ultra-
fast amino acid sequence similarity search server against public metagenomes.
Bioinformatics. 2021 Jul 7;37(21):3944-6.

Tsukuda N, Yahagi K, Hara T, Watanabe Y, Matsumoto H, Mori H, Higashi K,
Tsuji H, Matsumoto S, Kurokawa K, Matsuki T. Key bacterial taxa and metabolic
pathways affecting gut short-chain fatty acid profiles in early life. ISME J. 2021
Sep;15(9):2574-2590.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/kurokawa/
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Genome biology to understand the organismal diversity in environments
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(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.
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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

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

Genome Diversity Laboratory 4>/ /s SARIEFFFRE

Mori H, Ishikawa H, Higashi K, Kato Y, Ebisuzaki T, Kurokawa K. PZLAST: an ultra-
fast amino acid sequence similarity search server against public metagenomes.
Bioinformatics. 2021 Jul 7;37(21):3944—6.

Segawa T, Yonezawa T, Mori H, Akiyoshi A, Allentoft ME, Kohno A, Tokanai F, Willerslev
E, Kohno N, Nishihara H. Ancient DNA reveals multiple origins and migration waves of
extinct Japanese brown bear lineages. R Soc Open Sci. 2021 Aug 4;8(8):210518.
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Advancement of large-scale genome sequences and promotion of DDB]
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(A) Screenshot of DDBJ Fast Annotation and Submission Tool (DFAST)
(B) Screenshot of MarpolBase: a liverwort Marchantia polymorpha genome database
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AR EEEADNAT—4/\>2 (DDBJ) DEFEELTIH
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TEBEGENRBOSEE CRBITEHEMRICEDERL. 20T/ A
HWERELTVET,

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(GISHIARE

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

EHFONFE = DDRATY I TIFoNE Y, ATV ITA 5L
IPT—FICRFREFYITTF v UURERIAT D, ATV IB I Fv
TFvENCRKROEEZR IV OBEHERAD Y SO, TEMRER
AL THIRAEEIC TS,

FBEATYTBIFAICHUERRICSE T, AICEEABEELD
BELAVTIITIVAZET DT, BHIZEIMTHON TV
WRIZERBDONE T, COMNIFIEZBOMERNTERDBICH
HMEBDLEWHABOABICHRELAITNZEDEBA. HETIEB
DRDEAMEFRFEL TN,

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 FHIREITIHAZEE

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
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Population genetics and genome evolution
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A) INOTUPTOEESRICHD S TRINF—DEIG, /NOTUPOMBITIIH 75% DI RILF—H 2/ SOBERIZHENNTUES (Neidhardt et al.
1990), B) TRILF—OANCEOE Y/ WEBED#L, MBRDY/ LERTHDE BOZWY Y/ WERFIANDZ WP /B FESTERSIT
WBTEMDDDET,

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.

KRRZETIE. T/ LEMDANZALERETR-0IC. 1B - We combine theoretical and laboratory studies to study
REEBEEASDOEIEMRZTOCVET. REOHERT—< - mechanisms of genome evolution. Current interests include:
FATDOLSTHDTT, 1) Phenotypic bases of weak selection: biosynthetic constraints or
1) ABRICHITBEIOZDNRICHDBERERS. /L selection for efficient synthesis may be important global factors

LT E DAL= 5 2 BB DERAE in genome and proteome evolution.

. _ . o e o ©2) Modeling evolutionary processes: we employ computer
2) 7/AL{EI‘B§?5“IEE"“E%E%° ﬁ[‘j/tj_g_y_:ll/_ simulations of weak selection and fitness interactions among
2AVERWZ. T/ LEICH B E S R CBRE REt B

: mutations to determine statistical methods to detect subtle

IS FHEDRFE, evolutionary forces.
3) FAOYVIVVIUNIDEFEE THOND. REIFEMNA - 3)lineage-specific genome evolution: we are trying to understand
2 INEL) S — EFNES =R U-ERE OB, 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 Akashi H, Osada N, Ohta T. Weak selection and protein evolution. Genetics. 2012
Can Bias Estimation of the Fraction of Adaptive Amino Acid Fixations. Mol Biol Sep;192(1):15-31.
Evol. 2016 Jun;33(6):1580-9.

Ve un:33(6) Matsumoto T, Akashi H. Distinguishing Among Evolutionary Forces Acting

Matsumoto T, Akashi H, Yang Z. Evaluation of Ancestral Sequence on Genome-Wide Base Composition: Computer Simulation Analysis of
Reconstruction Methods to Infer Nonstationary Patterns of Nucleotide Approximate Methods for Inferring Site Frequency Spectra of Derived
Substitution. Genetics. 2015 Jul:200(3):873-90. Mutations. G3 (Bethesda). 2018 May 4;8(5):1755-1769.

Evolutionary Genetics Laboratory E{LIB(GRITIE https://www.nig.acjp/nig/ja/research/organization-top/laboratories/akashi/
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Study for molecular evolution using genome sequence and gene expression
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(Zapata et al. 2015)

AMRETIE. EMHFHREOLE LM E RS ITIHDD
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DIREEE(L. (3) A9T LEBETERVZMEN DS KR EIRE
HAFZOADERMA. (4) SRIVRUPRUDNAICE DS
FRIGERN. (5) T —IBRNICLSERBRERABGFORREER
EFINOER, (6) IBHHNFERWCKRRIRT —SBRIFTAT
ORFEENFFARICHEENTHFIZTOTHNE,

Cnidops
(Plachetzki etal,, 2007)

R DA T2 > 084 . RIBBMDI DA T VL KEL3DD
IN=TIZHDHN. BDENZNOREATHREISELL TSI
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.
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Genomic medicine and evolutionary studies with next generation sequencing technology
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EHFRETIE, R —T P —CESNDBAKTIBERS
IBREEZMRISERL. ENEREOER. AEEAORRICES
IBRDEEBRELTVEYD, BEY/LAMRIIERELZTULDIE
TFER, 2R EBHETDIOHMEEITHEHRBICHITDBETFH
R7O771). XvhD—0@B7afAahtEdIEICRD. &
BANZXLIBRICDEITDMFROHEEL 9, /. BIZEDD
[BIZECIB (CRISPR) | ZRIBLIZREADIAINADRER. &
KIAMNNADEELEEDITAINAMFTEHITOCLNET,

more than 3000 years ago. Eleven putative
ancient viral genomes were identified. Among
them, we reconstructed the complete genomic
sequence of the Siphovirus contig89, which
resides in the human oral cavity.

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

Sugimoto R, Nishimura L, Nguyen PT, Ito J, Parrish NF, Mori H, Kurokawa K,
Nakaoka H, Inoue I. Comprehensive discovery of CRISPR-targeted terminally
redundant sequences in the human gut metagenome: Viruses, plasmids, and
more. PLoS Comput Biol. 2021 Oct 21;17(10):e1009428.

Revathidevi S, Murugan AK, Nakaoka H, Inoue I, Munirajan AK. APOBEC:
A molecular driver in cervical cancer pathogenesis. Cancer Lett. 2021 Jan
1,496:104-116.

Yamaguchi M, Nakaoka H, Suda K, Yoshihara K, Ishiguro T, Yachida N, Saito K,
Ueda H, Sugino K, Mori Y, Yamawaki K, Tamura R, Revathidevi S, Motoyama T,
Tainaka K, Verhaak RGW, Inoue |, Enomoto T. Spatiotemporal dynamics of clonal
selection and diversification in normal endometrial epithelium. Nat Commun.
2022 Feb 17;13(1):943.

Aamer W, Hassan HY, Nakaoka H, Hosomichi K, Jaeger M, Tahir H, Abdelraheem
MH, Netea MG, Inoue I. Analysis of HLA gene polymorphisms in East Africans
reveals evidence of gene flow in two Semitic populations from Sudan. Eur J
Hum Genet. 2021 Aug;29(8):1259-1271.

Human Genetics Laboratory A XBiE(RIFILE
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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
SHARBICBOLTVKDOD . ENZHFEETUSINSD
BWITHL T, MO PAIHZEBWNEHSBNFET, RFAHLT
BICBEDDBIETFIE. EBRETINEMICBVTCEZLEESNTE
FLIED BAEDICHITDEN L OBICE DD FHEIBEZ <
DRERBE TS, F/c. BERTILERFHIHAERNTEDLDIC
[RE>TVKDMNIDVWTHEZLHDKREETY, _NoZHRIFTD
12012, T4—IVREEEDSWBED. T/ ZvIPBETF L. £
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

Ansai S, Mochida K, Fujimoto S, Mokodongan DF, Sumarto BKA, Masengi KWA,
Hadiaty RK, Nagano AJ, Toyoda A, Naruse K, Yamahira K, Kitano J. Genome
editing reveals fitness effects of a gene for sexual dichromatism in Sulawesian
fishes. Nat Commun. 2021 Mar 1;12(1):1350.

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.

Ecological Genetics Laboratory ‘EASEIRFHIFRE

Ishikawa A, Kabeya N, Ikeya K, Kakioka R, Cech JN, Osada N, Leal MC, Inoue

J, Kume M, Toyoda A, Tezuka A, Nagano AJ, Yamasaki YY, Suzuki 'Y, Kokita T,
Takahashi H, Lucek K, Marques D, Takehana Y, Naruse K, Mori S, Monroig O, Ladd
N, Schubert CJ, Matthews B, Peichel CL, Seehausen O, Yoshizaki G, Kitano J. A
key metabolic gene for recurrent freshwater colonization and radiation in fishes.
Science. 2019 May 31;364(6443):886-889.

Yoshida K, Ishikawa A, Toyoda A, Shigenobu S, Fujiyama A, Kitano J. Functional
divergence of a heterochromatin-binding protein during stickleback speciation.
Mol Ecol. 2019 Mar;28(6):1563-1578.

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
BT DEEDIC. T/ LA RESFIERIOA TPV I HibT=
STHRELNILVOBRKOMEZREL . EHEEDDRDIIGZ
BER S DIZODMRTEDTNET, B ZEHOLELZ &
MEN L DR E I OF P ENE SO REENZETRE
LTWEY, TEBLAT—VIELITD3DICHITENET,

1) DNABCFIDFERBLLERIC £ B/ LB DIELHVZE B DREER
2) MR ANIVODIRRDIRRRICE DT LE LB DEERR
3) TV DA REIEROBUSHELUFBOIZH DFEDSEL

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.

Molecular Life History Laboratory 3 F4 a5 SEAAZ0=

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.acjp/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 conducting analyses of genome-wide
data and genome sequence data of modern and ancient human
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populations, especially of Japanese Archipelago people.

Selected Publications

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

T and Saitou N. (2021a) Genome-wide SNP data of Izumo and Makurazaki

populations support inner-dual structure model for origin of Yamato people.

Journal of Human Genetics, vol. 66, pp. 681-687.

Jinam T. A, Kawai Y, and Saitou N. (2021b) Modern human DNA analyses
with special reference to the inner dual-structure model of Yaponesian.
Anthropological Science advance publication, vol. 129, no. 1, pp. 3-11.
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Jinam T. A, Hosomichi K., Nakaoka H., Phipps Maude E., Saitou N. and Inoue
1. (2021¢) Allelic and haplotypic HLA diversity in indigenous Malaysian
populations explored using Next Generation Sequencing. Human Immunology,

vol. 83, no.1, pp. 17-26.
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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

Kajiya-Kanegae H, Ohyanagi H, Ebata T, Tanizawa Y, Onogi A, Sawada Y, Hirai MY, Wang
ZX,Han B, Toyoda A, Fujiyama A, Iwata H, Tsuda K, Suzuki T, Nosaka-Takahashi M,
Nonomura KI, Nakamura Y, Kawamoto S, Kurata N, Sato Y. OryzaGenome?2.1: Database of
Diverse Genotypes in Wild Oryza Species. Rice (NY). 2021 Mar 4;14(1):24.

Sato Y, Tsuda K, Yamagata Y, Matsusaka H, Kajiya-Kanegae H, Yoshida Y, Agata A, Ta KN,
Shimizu-Sato S, Suzuki T, Nosaka-Takahashi M, Kubo T, Kawamoto S, Nonomura KI, Yasui
H, Kumamaru T. Collection, preservation and distribution of Oryza genetic resources by
the National Bioresource Project RICE (NBRP-RICE). Breed Sci. 2021 Jun;71(3):291-298.

Plant Genetics Laboratory HEYE(GHIZSE

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.

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

K, Miyao A, Nosaka-Takahashi M, Suzuki T, Ta NK, Shimizu-Sato S, Suzuki T, Toyoda A,
Takahashi H, Nakazono M, Nagato Y, Hirochika H, Sato Y. Specification of basal region
identity after asymmetric zygotic division requires mitogen-activated protein kinase 6 in
rice. Development. 2019 Jun 21;146(13):dev176305.
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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

Rai A, Hirakawa H, Nakabayashi R, Kikuchi S, Hayashi K, Rai M, Tsugawa H, Nakaya T, Mori T,
Nagasaki H, Fukushi R, Kusuya Y, Takahashi H, Uchiyama H, Toyoda A, Hikosaka S, Goto E, Saito K,
Yamazaki M. Chromosome-level genome assembly of Ophiorrhiza pumila reveals the evolution of
camptothecin biosynthesis. Nat Commun. 2021 Jan 15;12(1):405.

Koiwai K, Koyama T, Tsuda S, Toyoda A, Kikuchi K, Suzuki H, Kawano R. Single-cell RNA-seq analysis
reveals penaeid shrimp hemocyte subpopulations and cell differentiation process. Elife. 2021 Jun
16;10:266954.

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

Comparative Genomics Laboratory L8/ INERITRAIZSZE

analyses illuminate the distinct evolution of megabats within Chiroptera. DNA Res. 2020 Aug
1;27(4):dsaa021.

Nishiyama T, Sakayama H, de Vries J, Buschmann H, Saint-Marcoux D, Ullrich KK, Haas FB,
Vanderstraeten L, Becker D, Lang D, Vosolsobé S, Rombauts S, Wilhelmsson PKI, Janitza P, Kern R,
Heyl 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,
Glockner G, Delwiche CF, Petrasek J, Van de Peer Y, Friml J, Beilby M, Dolan L, KoharaY, Sugano

S, Fujiyama A, Delaux PM, Quint M, Theien 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.e24.

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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We developed the neurogenic tagging method that assigns CreER-loxP recombination to neuron subsets that are born at a different developmental timing. To encourage the use of this method,
“NeuroGT database’, a brain atlas of neurogenic tagging mouse lines, is open to public, offering people the opportunity to find specific neurogenic tagging CreER driver mice and the stages of tagging
appropriate for their own research purposes. This open science resource can benefit various future research..
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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

Hirata T, Tohsato Y, Itoga H, Shioi G, Kiyonari H, Oka S, Fujimori T, Onami S.
NeuroGT: A brain atlas of neurogenic tagging CreER drivers for birthdate-based
classification and manipulation of mouse neurons. Cell Reports Methods. 2021
Jul 26; 1(3):100012.

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.

Brain Function Laboratory fMi&RERRZSZE

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
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):ENEURO.0234-19.2019.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/hirata/
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Neuronal circuit development and function in the mouse brain
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(Left) The barrel map is visualized by generating thalamocortical axon (TCA)-GFP transgenic mouse.
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(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, molecular biology, in utero electroporation, his-
tology and 2-photon in vivo imaging, we are studying mechanisms
of development and function of mammalian neuronal circuits. In
particular, we are interested in activity-dependent circuit develop-
ment 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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Laboratory of Mammalian Neural Circuits

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.

Laboratory of Molecular and Developmental Biology 4B EEFFRE

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

Selected Publications

Matsumoto Y, Nagayama H, Nakaoka H, Toyoda A, Goto T, Koide T. Combined
change of behavioral traits for domestication and gene-networks in mice
selectively bred for active tameness. Genes Brain Behav. 2020 Dec 13:212721.

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.

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

Mouse Genomics Resource Laboratory YA BHFIFITE

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

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

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/koide/
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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 ().

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.

HAEMRLE AT E
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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-E8313.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/miyagishima/
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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/NAZUY—2A  https://shigen.nig.acjp/ecoli/strain/
WMEE/N\AZAUY—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

Seike T, Sakata N, Shimoda C, Niki H, Furusawa C. The sixth transmembrane
region of a pheromone G-protein coupled receptor, Map3, is implicated in
discrimination of closely related pheromones in Schizosaccharomyces pombe.
Genetics. 2021 Dec 10;219(4):iyab150.

Nakai R, Wakana I, Niki H. Internal microbial zonation during the massive growth
of marimo, a lake ball of Aegagropila linnaei in Lake Akan. iScience. 2021 Jun
12;24(7):102720.

Microbial Physiology Laboratory  {H4EMIHEEERTFE=

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):e00660-
18.

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

Kawai K, Takehara S, Kashio T, Morii M, Sugihara A, Yoshimura H, Ito A, Hattori M, Toda
Y, Kojima M, Takebayashi Y, Furuumi H, Nonomura KI, Mikami B, Akagi T, Sakakibara H,
Kitano H, Matsuoka M, Ueguchi-Tanaka M. Evolutionary alterations in gene expression
and enzymatic activities of gibberellin 3-oxidase 1in Oryza. Commun Biol. 2022 Jan
19,5(1):67.

Tonosaki K, Ono A, Kunisada M, Nishino M, Nagata H, Sakamoto S, Kijima ST, Furuumi
H, Nonomura K, Sato Y, Ohme-Takagi M, Endo M, Comai L, Hatakeyama K, Kawakatsu T,
Kinoshita T. Mutation of the imprinted gene OsEMF2a induces autonomous endosperm

Plant Cytogenetics Laboratory &4 #HARIE(GIAZE

development and delayed cellularization in rice. Plant Cell. 2021 Mar 22;33(1):85-103.

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):e1007238.

Tsuda K, Abraham-Juarez MJ, Maeno A, Dong Z, Aromdee D, Meeley R, Shiroishi T,
Nonomura K, 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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Developmental genetic studies using gene engineering technology in mice
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(A) Nanos2 proteins (green) are localized in the P-bodies in
cytoplasm of embryonic male germ cells (red).

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

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

(D) Sex reversal of germ cells induced by disrupting
RA signaling in 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

Ajima R, Sakakibara Y, Sakurai-Yamatani N, Muraoka M, Saga Y. Formal proof of
the requirement of MESP1 and MESP2 in mesoderm specification and their
transcriptional control via specific enhancers in mice. Development. 2021 Oct
15;148(20):dev194613.

Fukuda K, Muraoka M, Kato Y, Saga Y. Decoding the transcriptome of pre-
granulosa cells during the formation of primordial follicles in the mouse. Biol
Reprod. 2021 Jul 2;105(1):179-191.
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Kato'Y, lwamori T, Ninomiya Y, Kohda T, Miyashita J, Sato M, Saga Y. ELAVL2-
directed RNA regulatory network drives the formation of quiescent primordial
follicles. EMBO Rep. 2019 Dec 5;20(12):e48251.

Zhao W, Oginuma M, Ajima R, Kiso M, Okubo A, Saga Y. Ripply2 recruits
proteasome complex for Tbx6 degradation to define segment border during
murine somitogenesis. Elife. 2018 May 15;7:233068.
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Analyses of developmental mechanisms in zebrafish germ cells
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In human and zebrafish spermatocytes, meiotic recombination predominantly occurs near telomeres. Our studies in zebrafish showed that formation of meiotic chromosome
axes and physical connection between homologous chromosomes (synapsis) begin near telomeres, and are required for proper recombination.
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ZHESILEFELTZ, Forward genetics ICLDIBEFERESE R %
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ZEDHTNET,

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

Imai'Y, Saito K, Takemoto K, Velilla F, Kawasaki T, Ishiguro KI, Sakai N. Sycp1 Is
Not Required for Subtelomeric DNA Double-Strand Breaks but Is Required for
Homologous Alignment in Zebrafish Spermatocytes. Front Cell Dev Biol. 2021
Mar 26,9:664377.

Imai Y, Olaya |, Sakai N, Burgess SM. Meiotic Chromosome Dynamics in
Zebrafish. Front Cell Dev Biol. 2021 Oct 8;9:757445.

Model Fish Genetics Laboratory /) NEVEEE(GIAZS =

Takemoto K, Imai Y, Saito K, Kawasaki T, Carlton PM, Ishiguro K, Sakai N. Sycp2
is essential for synaptonemal complex assembly, early meiotic recombination
and homologous pairing in zebrafish spermatocytes. PLoS 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.
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Generation of cellular diversity by asymmetric cell division

FENFR TR X B S AR R

y ,
i A
NRADBHAT=VDFHHE

C , = B S MBE OB RO R

CWN-2

b 4 ,
NEBRETORHT =D B

CWN-1 EGL-20

FEIMN AT (A) . DEIHER (B) TDBHTZVDIEIMVEETE. RERIIHADERER. (O) R OKE) OFIEAE (KED) B=BEDOWnt53F (CWN-1, CWN-2,

EGL-20) [CLOTERMICHIHENTLS,

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).

FHARR A SRR THARIEME RS, FEIMCHRLTZEZ
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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

NegishiT, Kitagawa S, Horii N, Tanaka Y, Haruta N, Sugimoto A, Sawa H, Hayashi 30;115(5):E954-E963.
KI, Harata M, Kanemaki MT. The auxin-inducible degron 2 (AID2) system enables
controlled protein knockdown during embryogenesis and development in

Caenorhabditis elegans. Genetics. 2021 Dec 2:iyab218.

Sugioka K, Mizumoto K, Sawa H. Wnt regulates spindle asymmetry to generate
asymmetric nuclear 3-catenin in C. elegans. Cell. 2011 Sep 16;146(6):942-54.

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
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Multiscale understanding of the structural principles of mammalian sensory system
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(A) Two-photon imaging from axon terminals of mouse retinal bipolar cells revealed directional selectivity in glutamate release from axon terminal synapses. Upper panel: intensity of
selectivity. Bottom: Preferred direction. (B) Directional selectivity is formed by acetylcholine and GABA signals input to axon terminals. A new concept of neural computation by axon

terminals has been proposed.
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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

Matsumoto A, Agbariah W, Nolte SS, Andrawos R, Levi H, Sabbah S, Yonehara
K. Direction selectivity in retinal bipolar cell axon terminals. Neuron. 2021 Sep
15;109(18):2928-2942.€8.

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

Multiscale Sensory Structure Laboratory ZEEBREBISAZIE

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.

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.

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

Kanemaki MT. Ligand-induced degrons for studying nuclear functions. Curr
Opin Cell Biol. 2022 Jan 19;74:29-36.

Saito Y, Kanemaki MT. Targeted Protein Depletion Using the Auxin-Inducible
Degron 2 (AID2) System. Curr Protoc. 2021 Aug;1(8):e219.

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

Molecular Cell Engineering Laboratory 2>l T 2AZ0=

auxin-inducible degron 2 technology provides sharp degradation control in
yeast, mammialian cells, and mice. Nat Commun. 2020 Nov 11;11(1):5701.

Natsume T, Nishimura K, Minocherhomiji S, Bhowmick R, Hickson 1D, 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.

EEMFRE

Kanemaki Group

KANEMAKI, Masato
Professor

EENA =z

HT5EE). Research Activities

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

mﬂ'




Department of Chromosome Science B XN X LFE%

Understanding cell architecture through quantitative microscopy and structural calculations
R RO EBBELEEHEZEBLT [BREFROVLWEE] 21HET5
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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
Kimura A. Quantitative Biology—A Practical Introduction. Springer 2022
AN THRREESRE AP T5#£20109.

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;

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

Liquid-like irregular folding

Our research interest is to know how a long string of 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, Sasaki A, Kawamoto Y, Bando T, Sugiyama H, Maeshima K. Telomere-
specific chromatin capture using a pyrrole-imidazole polyamide probe for the
identification of proteins and non-coding RNAs. Epigenetics Chromatin. 2021
Oct 9;14(1):46.

Maeshima K; lida S, Tamura S. Physical Nature of Chromatin in the Nucleus. Cold
Spring Harb Perspect Biol. 2021 May 3;13(5):a040675.

G INFAF =D A=

Genome Dynamics Laboratory

Itoh'Y, lida S, Tamura S, Nagashima R, Shiraki K, Goto T, Hibino K, Ide S, Maeshima
K. 1,6-hexanediol rapidly immobilizes and condenses chromatin in living human
cells. Life Sci Alliance. 2021 Feb 3:4(4):e202001005.

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

Ichiyanagi K, Saito K. The fifth Japanese meeting on biological function and
evolution through interactions between hosts and transposable elements. Mob
DNA. 2022 Jan 13;13(1):3.

Yamaguchi S, Oe A, Nishida KM, Yamashita K, Kajiya A, Hirano S, Matsumoto N,
Dohmae N, Ishitani R, Saito K, Siomi H, Nishimasu H, Siomi MC, Nureki O. Crystal
structure of Drosophila Piwi. Nat Commun. 2020 Feb 12;11(1):858.

Invertebrate Genetics Laboratory EZHEENIERIFE

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.
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Molecular and cellular biophysics dissecting cell division and development
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Our laboratory studies intracellular dynamics of eggs and embryos using African clawed frogs and mice as model systems. Recently, we have revealed using cytoplasmic extracts
prepared from frog eggs (A, B) the morphological growth paths of the spindle, the chromosome segregation machine needed for error-free cell division (C, D).

MEDRZ BRI MDA T3 PirE R e H T3
OV HA ADBERDNZERICHEEL. EDODIZEPRESZES A

SVICEESERDSRBAOBREFIHMLTULET, K
FETIE EYWBEEICIIHIUITIRE OBRMIRIERAM. —0F 14—
Vv BBENBBRSOFEERELTCINSDBERDR
ITREENZ = SRE TR, MO OHREEDNINZES
DN FIREEEENRRD S INIAFTZEOHTNET,

In most cells of our body, a variety of micron-sized structures,
such as the nucleus and the mitotic spindle, assemble and func-
tion to control chromosome dynamics. Our laboratory uses ad-
vanced biophysical technologies, including controlled intracellular
micromanipulation, single-molecule imaging, and in vitro reconsti-
tution, to quantitatively capture and manipulate such intracellular
dynamics and unveil the intricated molecular mechanisms ensur-
ing proper cell division and embryonic development.

Selected Publications

Mori M, Yao T, Mishina T, Endoh H, Tanaka M, Yonezawa N, Shimamoto

Y, Yonemura S, Yamagata K, Kitajima TS, lkawa M. RanGTP and the actin
cytoskeleton keep paternal and maternal chromosomes apart during

fertilization. J Cell Biol. 2021 Oct 4;220(10):2202012001.

Yan L, Fukuyama T, Yamaoka M, Maeda YT, Shimamoto Y. Examining the
assembly pathways and active microtubule mechanics underlying spindle self-
organization. arXiv. 2020 Nov 30; 2011.14592.

Physics and Cell Biology Laboratory #IEfHRAA ) AT

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.e5.

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.

Shimamoto Group BEARIAZRE

i

SHIMAMOTO, Yuta SAITO, Kei
Associate Professor Assistant Professor
EAREN i B o
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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.

20, ARDEEIBIRICHEDWTERICRLIZITE
EEALFT, MIZEOMRETIE. BISvoazETIhEl.
FNHRBIERE T AHE DB EITE ZEAH I T=HDBHED
BANZXLERFTLTCVEYT, BIS5TrvraDimThaE
TER. XERN. TEBENFTO—T. SOICEENT SRR
ERAEOEDIEICLOT. BECDOBEMERYATEENSD
BRI DR RYND—O DRE B TS L= BIELCWVET,

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

Matsuda K, Kubo F. Circuit Organization Underlying Optic Flow Processing in
Zebrafish. Front Neural Circuits. 2021 Jul 21;15:709048.

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.

Systems Neuroscience Laboratory /2T LAHERIZAFRE

Kramer A, Wu Y, Baier H, Kubo F. Neuronal Architecture of a Visual Center that
Processes Optic Flow. Neuron. 2019 Jul 3;103(1):118-132.7.

Forster D, Kramer A, Baier H, Kubo F. Optogenetic precision toolkit to reveal
form, function and connectivity of single neurons. Methods. 2018 Nov 1;150:42-
48.

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

Kubo Group Z{RFAFRE

KUBO, Fumi
Associate Professor

2R BB otz

B925E8),Research Activities

47



48

Center for Frontier Research i &Stz 45—

Revealing molecular function of SMC complexes in chromosome structural control
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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(LEIAFRE

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.
els5.

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

Murayama Group LR =E

MURAYAMA, Yasuto
Associate Professor
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Advisory Board 7R/ \AHFU—R—R

I Human genome sciences, molecular biology

B~V LASTEHARR, thURORS YRV Y LINEDFEE (1986). &
FEHEILT Period DER (1997). £ 21 EREMA e (2000) 4.
FEFE  XIFE. BEEE (2003). FEXEE (2003). HEANEEGE
=B (2001) %EZH,

The Japanese representative of the Human Genome Project. Discovery of human
retrotransposon LINE and human clock gene Period, and the complete sequencing of
human chromosome 21.

Major Awards: The Order of Cultural Merit, The Medal with Purple Ribbon (2003),
Chunichi Culture Award (2003), Award of Japanese Society of Human Genetics (2001),
etc.

I Structure and functions of the proteasome

TOTPY—AFACFF /S~ —ETEREDE R TEME S /D
BNBEREGERTHD. FERODFRBIS OB SHZNICHIT SIFEIH
BELORBEEFIESRIC DL TERENICERATD, [TOT77V—L] OXRE,
FHZE bIhFEE. $8HE (2004) . HEAZHRE (2010) HEZH,

The proteasome is a supramolecular proteolytic enzyme complex with ubiquitin
as its partner in eukaryotes. We will comprehensively elucidate the molecular struc-
ture and assembling mechanism of this enzyme, its intracellular action mechanism,
and its pathophysiological significance. Discoverer of “Proteasome”.

Major Awards: The Order of Cultural Merit, The Asahi Prize (2004), Japan Academy
Prize (2010), etc.

e LB, TR

SAKAKI, Yoshiyuki
Advisory Board
(Professor Emeritus, The University of Tokyo)

I

PR PR
(ERAREEHD)

Tar 7V —L0OMEEEEE

https://www.igakuken.or.jp/pro-meta/

TANAKA, Keiji

Advisory Board

(Board Chairperson, Tokyo Metropolitan Institute of
Medical Science)

AP —
PRI PU—R—R
(ERHEFRATHREEE)

I Genetic control of embryonic development in Drosophila 2 av Y auNTIRFEAE OBIZRFIH

30 YaUNTORERVT MIEmAEZHIH T BT FRYNT—I i
DR EFIH T DHMA - MRENFNEHRICED L DBEED HBDHVEH
FLTW\D,

FERE —NIVEEF - EFE (1995) REEGEFSAVTIV « XS KEF
S PHFEI-RBHELY,

Wieschaus's research program focuses on the connection between the genetic
circuits that define cell fate in the Drosophila embryo and the mechanical and cell
biological properties that govern cell behaviors during early development.

Major Awards: Nobel Prize in Physiology or Medicine (1995), Mendel Medal of the
Genetics Society, Member of the National Academy of Sciences, etc.

I Stem cells and early embryo development in mammals

FEARRIC Sk 9 SR < HERAREIE. #BRDESRE D AN X LEMTT I DIz
DBNIY—IITHED. CHUZEDTHEODEEDTEANZ X LD S DFEHED
BRRICDEDDEERD,

FHFE  KETUHETITO—. Howard Hughes International Scholar. the
2015 Gairdner Wightman Award &%,

Derivation of different stem cell types from the early embryo has provided tools
to study the mechanisms underlying cell fate decisions. Implications of these findings
for understanding human development are the current focus of research.

Major Awards: Fellow of the Royal Society, Howard Hughes International Scholar, the
2015 Gairdner Wightman Award, etc.

I The control of mitosis by protein phosphorylation

DIZLDOREDHERIR, 9>/ WBERYVR{EESR (PP2A) OXEMH UVERED
BEE LD o5 VB BEREERFIC LD Tr— R/ \w IS Lo THRERIC
BLITDENDTETHD, [V1IUY ] DRRE.

FHEFTE EMBO A/ = /—NVEEZ - EFETE (2001) BEZH.

hil

I retired from active research in 2010. My last discovery was that protein phos-
phatase 2A activity was reduced in mitosis by a feedback circuit involving a highly
specific phosphorylatable phosphatase inhibitor. Discoverer of “Cyclin”.

Major Awards: EMBO Member, Nobel Prize in Physiology or Medicine (2001), etc.

https://scholar.princeton.edu/wieschauslab

WIESCHAUS, Eric
Advisory Board
(Professor Emeritus, Princeton University)

T4—9DRX, TUVD
PRI PR
(TUVANY RS EHD)

W FLE D Epl e I HA A S A

ROSSANT, Janet

Advisory Board

(President, The Gairdner Foundation)
(Professor Emeritus, University of Toronto)

O vk, Dvrwk
FPRINAHPI—R—R
(A—Rr—BIEEEE)
(FOVRRZZEHE)

FYNTEDY) VB2 Bl A

HUNT, Tim

Advisory Board

(Visiting Researcher, Okinawa Institute of Science and
Technology Graduate University)

(Emeritus Scientist, The Francis Crick Institute)

SVAVINEE SIN

PR PR
CHBR AR A A S B BT E)
(ISVTR- Uy DR E)
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International Strategic Advisor [EPREREE 7S/ N H'—  Visiting Professor Z &%

N LD ZIRTTHEIEZ RS

WIZEDORRIIDFENZ. —T VR AV~ BRITERRMELIZHI-C
EICEDRBARDITDI AL ABEERSNLESELTVET, F.
ORI L7y TU—ROY—IVDIERBEIHEOTVET,

Our work centers on the experimental interrogation of genome folding and
structure revealed by a combination of molecular biology, sequencing, and com-
puter analyses, namely Hi-C. We also develop powerful genome assembly tools.

HT5EE). Research Activities

Exploring the three-dimensional structure of the human genome

International Strategic Advisor [E|BR#EER 7 R/ N\ H'—

https://www.bcm.edu/people-search/erez-
lieberman-aiden-25411

LIEBERMAN-AIDEN, Erez

’ International Strategic Advisor
(Associate Professor, Baylor College of Medicine)

(Adjunct Professor, Rice University)
V==X -TAFY, ITLY
B 7 B/ A —
(NAS—ERKRZEIZR)
(SAZAKRFENHIR)




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

Population genetics theory and its application to genomic data

BHEEZERET ) AT —INDZDIGH

EF. @A, HIRE WD SHIFHEEICHIT D — Z BRI DI=0DD.
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  7.//x * 1L R

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

FU, Yun-Xin

Visiting Professor

(Professor, University of Texas)

J—, Aoy
EEHR
THFTAKRFHR)

Genetics and genomics of adaptation and speciation
IS LR L DBIES ) LR

BIGECEBDEDBECERE T/ LAER, TEEDECERCHRER,
BN MFEEEDELZESNITD,
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 /s * 1L R

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

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

ST, TATA—

ZEHE
(NI REZIR)

Critical periods of brain development
TSR I BT DR R

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

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~ \—BREZEHIE)

Vertebrate sex development

BHEBMNIC BT MRS

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{=ZEHTT%

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=U>H—, UFv—R R

EEHE
(THFYRAKREMD 78—V Y DA S—BIRFMPER)

Chromatin dynamics and evolution

ravF U ERELEL

FIZBIE . DT BROREFNE T TO—TF ZlsanEalET
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 chromatin
domains.

Department of Chromosome Science B XN X LA

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

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

~Nbyz, LTI
EEHE
(DL - AP = PR R E)
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NIG INNOVATION  ESAEHE « &IMVETEE

Share our research findings with society through the technology transfer

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

Fo. BEEZEE(CHICLIZEGCEROEIRUCEI T DMK
BOELT 2HOKRZ - MFHEICN TR, FHIERZE
BE (HRE=F—. FB= BRAEG BERU—oYavl &
RRMETE) Z2170CVET,

WRBRDOMLEIE T, 1/ X—a Al EBHIEL- R E IR

(2021 FEZ=H)
ABIRAE L
Intellectual Property QUANTITY
4ESLHEE  Patent application 21 #
HEETEET  Patent registration ot
PEEDHE - ZEEHFERHF 34
Joint research agreement with the private sector
SAEVR BEMIAZRE  License agreement 38
MTA Material Transfer Agreement 80914

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

Scholz AH, Freitag J, Lyal CHC, Sara R, Cepeda ML, Cancio |, Sett S, Hufton

AL, Abebaw Y, Bansal K, Benbouza H, Boga HI, Brisse S, Bruford MW, Clissold

H, Cochrane G, Coddington JA, Deletoille AC, Garcia-Cardona F, Hamer M,
Hurtado-Ortiz R, Miano DW, Nicholson D, Oliveira G, Bravo CO, Rohden F, Seberg
O, Segelbacher G, Shouche Y, Sierra A, Karsch-Mizrachi |, da Silva J, Hautea DM,

da Silva M, Suzuki M, Tesfaye K, Tiambo CK, Tolley KA, Varshney R, Zambrano MM,

Overmann J. Multilateral benefit-sharing from digital sequence information will
support both science and biodiversity conservation. Nat Commun. 2022 Feb

NIG INNOVATION

23;13(1):1086.

PANEERR. FRDS 10FBZ R CREERTEE LT DYINETIBTRORE.
HARMFZEZ5S. Vol.18 No.1-2021:32-41

SABR, ENEGEROAZICBISHERRE, BEERTEENEERS
PAICELTDOSHE, BB 2018 47% [pp.35]

AR, HHEDOEREBOHEE A DBFORELEDHEACDLNT, B
BRERANARRORES L OB EHEICLBELEDEACDOVT. ZliD
&, 2018 23E95 p. 9.60-9_64

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

EFEE - MPER

SUZUKI, Mutsuaki
Director

SONEERR =&
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Office for Research Development

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

Wz /s&{t. JA#E. IR (Institutional Research)

Planning

i

Research Career Progression

Yp—FFrEZAL—F—K

[FREICHEDDAM D, ZORENZHRARICEEL . S5I2EE
pakia:l=e- itol el

ZEE. COEEZEVN—IT3DOIVYaY (R8T,
IR\ [LFR) ZEHEELTWLETD,
o iz f158(b

SXAER T/ TRRERBOER VIS, BEfiAVY
RAEEDT—0 3y 7 REPCESBFZIROMNEEZBL. [H
FREDFLWPAT P ICHE] T80 R—~zLEd,
SOSEEN BT OBNIAFRIRE OSER TR ML
RERFUCHREDIZ A= T—ORR DA B LT EZBIE
LTLET,
o LR

RZLROZITFE. —Mtt=. HRIZT2 T, RAIEE
BEZHEICOIEDFEYS, JIFFOENZNICELIZOYTY
YMIHEE R RBAEBHREAN VN BF. TLAVU—2,
D17/ SNSEZBUCHEELFET, /o, BEMITHT1949
FEHOHm<EE FHREHTLCLED,

® [nstitutional Research (IR)

MITER L (CEB T DR EER /EMT —9ZNE - DL
F9, BENTIEEZEICE DT —YZ=MRMOBEE =GRS
E2EDERISERLED,

Office for Research Development

WRISE EFHR—b
Support for Research Start-up

HRREWEERTH—
Support for Preparation of Grant Application

LR

Public
Relations

HRLa AR
Counseling for Research

W3- L€y, 8
Scientific Writing / Presentation DOJO

*+ U 7HEB
Career Counseling

FETRMBA
Matchmaker for Collaborative Research

J—% 3w 7B Workshop Planning

NREFAY v Ky
ERED

Dissemination of
NIG Method

AR [ IRED

Institutional
Research

MOU#F#

Support for MOU
conclusion

“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 « PREZZAN—45—F

KURUSU, Mitsuhiko
Director

RIEAE =5

SEINO, Hiroaki
Assistant Professor

TBEERR B
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Office for Gender Equality SBX It ESEHEER

Office for Gender Equality

BRILFS EHEE R

BLHRBSEHERL. BEMO——A it Sah e XS
TOLSERIRER ERALCTLET,
¢ ZENREZEDEE
o —IRBDEM
O TARLEEDEEICLDBERNELE
o TBDREIBRODERAM
O TS DIz Dz =F—1R M
HLLLEGHBZHARSEHERER—L—D (https:/
sites.google.com/site/nigdanjo/home/) ZEZEBELIZS, Ein

MICHITSBLHEFSE DR L PHEE DIEE) DO IBEL
TWET,

SLHESEHEE CE. RIS CH<ALSADROL
THENEREBTEOREEREHELCVLEY, CBR. JBE.
CHERNIE. BRI (danjo-nig@nig.acjp) FTHIELIZSL,

Office for Gender Equality

ZEPRER

@ 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

'./:j:

HIRATA, Tatsumi MIYAHARA, Kazuki

YASUIKE, Yuki YAMATANI, Noriko

Director Staff Staff Staff

FHIEDH =5 ) AR =8@ IIBETF =23 BE8 == ®

B9%5E8).Research Activities



Technical Section  F47fiT:R

Technical Section

ERESOKE REEE

Management of rice paddy fields and green houses

RifieRid. PRREBOEBET. 12280RMHEIFELTLET,
BRIFARECLZEI—YHIRES. ZN2NH0DEFMIEDS
R @ GECHNSOMFDEE e EL CLE T, €DBPIRlTIE
ZIRICHOIZD. LN DX SEHRLERATTRIBEZTOCLNE T,

O FFFT2ADRY ST~ BELEREZFA T TR
o BT TEMIBE DHLBHEEDRT - E12
o EREEISDKHVREDER B
o E BB R DEBIRIEDHT
ONTSUAITWIN IR VI PO IADIERT S
O X IGVAUOCT EBICLD 3NTTT —FRITIE
0 3 IaUNT., AR, BIS T4 EDEYERERDIEH.
M. BRANDDE
o R SDBEFR - EHFRIESR
ZDMEICH. (EERBENE. BMMEE - BEFHREXERICEDD
ERFHE TNOZEFEEESLUERREEZBL, M2
OMFIRBEOREMBICEMLTVET,

Technical Section

Development of transgenic zebrafish

== ¢

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
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NAGURA, Masahiko
Senior Technical Specialist
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m Resource Development Team
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YANO, Hiroyuki  Subsection Chief

® Common Equipment Team
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OISHI, Akane  Subsection Chief
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MAENO, Akiteru  Technical Specialist
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Intellectual Infrastructure Center

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

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

DDBJ

DNA Data Bank of Jap:
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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 1000 registered users conduct life sci-
ence research on our supercomputer system.

Bioinformation and DDBJ Center

4aniE%R « DDBJ 25—

ARITA, Masanori
Head, Bioinformation and DDBJ Center
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OGASAWARA Osamu
Division Head (High Performance Computing)
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FUJISAWA, Takatomo
Division Head (Database)
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Division Head (International Affairs)
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NIG Supercomputer System
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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 1000 users from 150 institutions register to
our computing environment. For details, please visit our website
(https://sc.ddbj.nig.acjp/).
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Intellectual Infrastructure Center

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

[JPlant Resource Development Division
TEMER « FRFEIEER

TSUDA, Katsutoshi  Assistant Professor

FEHRSH e g

[ Division for Development of Genetic-Engineered Mouse Resource

T/ LERY O ARFAZIEM

[ Bioresources Databases Division

INAZADY—ZIEREDPT



HEFBSEEVS—

Intellectual Infrastructure Center

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

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

<Main services>

1. Establish transgenic mice

2. Establish knock-out/knock-in mice using the CRISPR/Cas9 technique
3. Support for utilization of the AID system

4. Cryopreservation of embryos and sperm

5. Microbiological cleaning

6. Other services are also available upon request

https://shigen.nig.ac.jp/mouse/researchSupportingUnit/
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KOIDE, Tsuyoshi
Division Head
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Technical Staff
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Microinjection into fertilized eggs

Unit for Experimental Animal Care
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Unit for Experimental Animal Care

The Animal Research Building is a major animal facility which was
set up for advanced research using experimental animals such as mouse
and rat. The facility supports breeding and 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

B RERAEER

Frozen embryo and sperm storage system (left) and microinjection room (right)
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Radioisotope Unit
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Survey meters and files used for the administration of radiation and radioisotopes.
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Radiation is a subject of research to investigate effects on 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/
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Database Center for Life Science (DBC
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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.
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HIN—2 (DB) HRFESNTHD. ZDSERDHTRDERIZAA
RICHEDTWET, LHL. IREBLZDBHAEDHSAEW] [ELS
DO HEW] [FT—dZEsanElcaELBmNTEHE]
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
DEBIZEENZITOCEE LIz, AV —LXIZERDMEED
G, 201 4AFEEICHOERREAZMRICBEL LD, BRI
—EBEBEHINICBLELZ, EvIT—YDBEWERDSEDL'S
DDBJVA—FEDYHI—EHKEBLIZWEEITVET,

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.
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Center for Genome Informatics (CGI)

Center for Genome Informatics (CGI)

Coelacanth Genome Project
Blast / Blat Key

GRrmwss

& The main goals of the Coelacanth Genome Project

This project le Intended to provice answer the long-d qu i how adaped
&5 terrestrial Be, through whole genome sequenting of extant coslacanth species and comparative genamis analyses.
o Assembly Information
g m Apsamaly 1D LatCha_31.0
> Agsemaly date Sep. 2012
TT—— ‘Accession (CON) DF1585906-DFL95766
BioPraject 1D 174410
Provider NIG f Takyo Tech

2012.2.3
Coelacantn fosmid end data were added.

*Fasmid ciones are svailable from Comparstive Genomics Laboratory, Mational Institute of Genetics, Please e-rail to donebank @ nig.ac.jp

Statietical information

I—ISNVADTI TSI —, I—FTHYR

Total 2.7460
# of scaftoids 37,851 5/ I EISERSIF S NIEB TP SNV HE
Scatfold NS0 331K DIFRMOBREFBE DT XD, BLAST/BLAT
Contig M50 9.0¢ kn ZAVVEEEMERRICEHIELTED. 754
ot . AV DFERZE DT/ T—aVBEREHIC
Rate of 'N' 450% RENITRRIDENTES,

# of gene locus wanm LT

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.

# of non-cocing RNA 2,299

Deopyright 7012 Hational lestitube of Genetics

RERT—T 020 (NGS) BliDHEEICEOTDNAY—
TP =DV EIRENICE EL. HABHRSFH TE
EHEZL ANV M THhNS LIICETEE LI, LE
PEFIAENRITTIIEL HEDDEYBEEITRIC. FHIRT/ L
=T IARII—T VA (BERRIT) . S DUATUT LRI,
R NBRIT & W\ DT 2B DM Th N CULVE D, S
DEY T —SZWEMICERFL. BRICIECTHERZELLESD
12113 P2 OREITIZTINATA YV TAY T4 ADFE
EFEMDREIRTY, Azod—Id. RIAeHOBTRMZ B
F—IBNMTEREZTRDIC. KEDY/ LT —YERARIN DS
TEEICRITT DIERMOEFEP. 20D AMBRE DT
SEBZBLC. U/ LRROHEICELET,

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

Takada T, Fukuta K, Usuda D, Kushida T, Kondo S, Kawamoto S, Yoshiki A, Obata Y,
Fujiyama A, Toyoda A, Noguchi H, Shiroishi T, Masuya H. MoG+: a database of genomic
variations across three mouse subspecies for biomedical research. Mamm Genome.
2021 Nov 15.

Yamamoto K, Hamaji T, Kawai-Toyooka H, Matsuzaki R, Takahashi F, Nishimura Y, Kawachi
M, Noguchi H, Minakuchi'Y, Umen JG, Toyoda A, Nozaki H. Three genomes in the algal
genus Volvox reveal the fate of a haploid sex-determining region after a transition to
homothallism. Proc Natl Acad Sci U S A. 2021 May 25;118(21):e2100712118.

Center for Genome Informatics (CGI)

Nikaido M, Kondo S, Zhang Z, Wu J, Nishihara H, Niimura Y, Suzuki S, Touhara K, Suzuki,
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, Omori Y, Fukuta K, Wada H, Watanabe M, Chen Z, lwasaki 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 Domesticated Goldfish. Curr Biol. 2020
Jun 22;30(12):2260-2274.€6.

https://genome-info.nig.ac.jp/
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Platform for Advanced Genome Science (PAGS)

) MR FEHEE TS b7+ — A (B JE8E ) LK HR)

T/ LRZOIARFERZEST. 7 LR D E S FE D2
RIITHLIZLDORBH TRARICEOTVEI N TNES5ITH
RSUDICIEEE - BHREN OmE TOARRD DRTIRDEE
WS AT LD BEHBDWEATY., [FTET LEATRTTHEE TSy
bIA—L (oD LS53R | 3B aR AR BB SRE
DEMESREATT [FMAFTZIEERIN] (C2022FH56
FREDTECERSNIZBDTY, F1H [FTE/LXLEE (2016
~2021 FE) | z—BREMSE BEGRDT LBTRDE
WM DI RAT LERMFEL. RERBEDSRRBICIDBRESN
IEERBDXES B CHRDE DT/ LAHZOWTIIESHZED
E—O1EDE T EFHLREEDE T,

[FRE LSRR (23 AT DK SICKAIRECETIC ST
6IHE REHRAENTICHITS 4188 DXEESEILDZIER I
IREZREL. ENSEHRERELTRAGDOEIZZ R OB
B - BB EeTOET (®A),

B R BURECSI AT LR A Y N7 — 7 SRS E)
A) FHRT/ LRTE. B) ZEERMT. O) BEMERMNT. D) RNABT,
E) X570V L BRIBYY I ROV L. F) iBaSRERNT

LR A N AT ]
A) BBRIEENT/ S TS0 B) BRI/ LT/ T—3,
O ZEREV) LBRENTRIM. D) BoEIERUIERM

NEDZIEERE EHE T DI=OIC. EIDERFMITATZH
BHBEL. SMIDMENFIRI ST LB EEHEE IS
FYNT—=TZ ML NBLTERVOZDOSELICHIZDFT
(HB). MAEZEAREDT. RAEMFTZENBE 222H5L0
MAEZERHE 10BDEE13DOXZE - HAEHEDSSMLT
(SN

With the development of genomics, genome analysis tech-
nologies have become indispensable not only in the field of life
sciences but also in many other fields. For further development,
it is essential to develop and share large-scale, state-of-the-art
analysis systems for both experimental and information analysis.
Platform for Advanced Genome Science (PAGS) was adopted for
this purpose for six years from 2022 as a platform in Grant-in-Aid
for Transformative Research Areas (KAKENHI) — Platforms for Ad-
vanced 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
4 items in bioinformatics analysis as warp and weft as shown in
Figure A.

B Large-scale DNA sequence analysis

A) de novo genome analysis, B) Variation analysis, C) Epigenetic
analysis, D) RNA analysis, E) Metagenomic analysis, F) Ultra-high
sensitivity analysis

B Bioinformatics analysis
A) Pipelines for basic analysis, B) Comprehensive annotation,
C) Multi-omics analysis, D) More advanced bioinformatics

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 22 members
in total are participating in PAGS from 13 universities and research
institutes.

Research B
(A) —‘ Researchers granted KAKENHI “:> papers (B) Researchers granted KAKENHI ‘
= = Samples ‘ ﬁ Data/Results
[ Data/Results ]
Iy t $ t $ t .
% = o T 1 Platform for Advanced Genome Science
||,/ Denovogenome | ||[o] o] [z |z []
2 B8 EMET
L] = 2 3 g Managing group
1> Variation analysis > & — S — 5. — % H— & = NBDC
g g ) 5 e o | | National
%) a ,
& | Epigenetic analysis > g — S g H4—g 3 — Institute of
3 2 o 2 o 8 7 Genetics [ Integrated Advanced
& a o 3 g g a . analysis analysis
2 M i Hol 8 — 3 — @ — 5 H group group
= |3 RNA analysis ul 3 @ = — S E U Tokyo
g Met o ‘g =3 g :'3; °© Grad. School of | * #ll(i . 1;:_:%&1
a, 5 3 . .
h mEEH e e W
7] @ T + Nagoya + Human-
|| Ultra-high - - = H— Kyushu U. :Eg'z?fsa ome
sensitivity analysis | ||| | | [ | L[ ~— jpeme——=t ~ School of | . \aseda
— _ _ 1 1 Medicine « AIST
Large scale DNA - . Technol i Others ! I
sequencing group Bioinformatics group echnology LS —
L developement Subnetwork Large-scale DNA

Platform for Advanced Genome Science
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sequencing group Bioinformatics group

https:/www.genome-sci.jp/
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Whole Genome Analysis of Novel Coronavirus

EIOOFOANADET L@

Whole Genome Analysis of Novel Coronavirus Conducted by the National Institute of Genetics

BEHARDMGEHEaa IV ADES ) AMEFTIZOWT

HAREREEE (WHO) DSEEIOF DL ARRE (COVID-
19) O/ T=wo% 2020% 3BICEEL&ELIZ, COVID-19
DEREEATAIATHDFHEIOF IV (SARS-CoV-2) &
RNADAIVAT, BEILKICEDBEVNDIAINAT LR LEEE
ENIADFY, CNSER/W—VEIAINAT DRI LT
BSNTIBEDTE, A ADRMGIBEIR ORI —S DR
AR RMENRICKE<EM T=ET,

COVID-1977474IHIMD 2020 F 4 BLARE. ERfIEFHRIC
BRI IENDHHZERLE T, BF7 BICHESHERD
(CRgdREZMiELEILIc. €D&E. BREENSOEBICED
& 2021 F4BLDOHEBEHEELSRHESNIRET VT
(BB OV LRkl BN TACICERELTLD
SARS-CoV-2 DEEESHEE CIHROMNCLTEDE T,

RFFERT CHEELIZ SARS-CoV-2 7/ L\BeBlId. EBRER
FI7T—=HR—=2 (INSD). RU'GISAIDZELCRRBLTED., &
FARIFHELD, BAE, =SICEHFRD COVID-19RICERL
TETCVET,

Signing of the Memorandum of Cooperation with Shizuoka Prefecture for the Implementation of Whole
Genome Analysis of Novel Coronavirus (April 30, 2021)

W% W YouTube

The World Health Organization (WHO) declared COVID-19
pandemic in March 2020. The novel coronavirus that causes
COVID-19 is the RNA virus SARS-CoV-2. As COVID-19 spreads, the
SARS-CoV-2 genome undergoes various genetic mutations. These
mutation patterns can be revealed by viral genome analyses, from
which we can identify viral lineages and transmission routes. As a
result of this process, we can make significant contribution to poli-
cies on infection control measures.

At the early stage of the COVID-19 pandemic around April
2020, the National Institute of Genetics (NIG) initiated a joint effort
with Shizuoka Prefecture in preventing the spread of COVID-19
infection, and the two parties signed an agreement on research
and investigation in July 2020. Subsequently, at the request of
Shizuoka Prefecture, since April 2021, the National Institute of Ge-
netics has conducted genome decoding of specimen samples
provided by Shizuoka Prefecture, thereby clarifying with high
precision the SARS-CoV-2 mutation that is spreading within the
prefecture. As a result, we have contributed to the prefecture’s
COVID-19 countermeasures.

The SARS-CoV-2 genome sequences generated by this col-
laborative effort have been deposited into international public
databases, such as INSD (the International Nucleotide Sequence
Database) and GISAID (Global Initiative on Sharing Avian Influenza
Data), and have contributed to anti-COVID-19 measures not only
in Shizuoka Prefecture, but also in Japan and in the world.
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Figure 1: Flow Chart of Genome Analysis of SARS-CoV-2 at National Institute of Genetics
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210/ LBRMD ST RILIROHIBEIHERS (F5%7)) (2021488 20R)
BRENTRESNICTIVIROES/ LEHREBAZE TRHSNICTIVIROET/ LIEH
AL DANAMORFERERE TS/ \ TS+ TETZERLUCVEY, Bt i
BEFETERITG 22T BN TRESNIZDAAMDEDIISNS W DERA LI HEHER
IBIEDTEFTY, LIFOHEL. auspice.us d3KT nextstrain.org ZRFBUTIERLTVEY, 7 —
SRR FIERES (FORAZHIR) 13D

https:/youtu.be/IRHgatddPmM

Figure 2: Geographic transition (time series) of variants predicted by genomic diversity (August 20,
2021)

Whole genome sequencing data of the Delta variant detected in Shizuoka Prefecture were
integrated with that of the Delta variant detected throughout Japan, and haplotype analysis

was performed to work out the lineage relationship of the variants. By combining the lineage
information with the information of the date and place of the detection of each sample, we could
infer when and from where a particular variant spread into Shizuoka prefecture. The following video
was produced by the use of the sites, “auspice.us”and "nextstrain.org".

Analysis by the group of Professor ABE Takashi, Niigata University

https://youtu.be/IRHgatddPmM



NIG-JOINT (Joint Research and Research Meeting) | s@ms-msa

ESCEGRFHTRTE. EnFICEISMEMADORRELT, KE, AFREE OHBEMFZERBRICZIT ANTLE T,

ERANDIRTE CHEN B OESERMTDIz0H. RERILKDATNOHE EFMADIRFTEICLSD [HEMT] RO [MFRR] Z2FEBLTLED,

RBICTRILDIC, BELLOHEBEATOITONTESD, 2021 FEDHET 101 FOHEMITEET 1 3HOHTS

TV BEERRZEDITTOE,

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 2021, 101 Joint Researches and 13 Joint Research Meetings have been held

and achieved excellent results.

» NIG-JOINT

| #Emz

[HEMFE] L& ERDEGFAFIAMADHFRE DS DFRIAHICED
&, EXLEGCFMTEFTANDORTTERRICKD. FEDMITTEREICD
WCHBL TS T, RD3BRAICDITTEEE{TOCLED,

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].

[HEMT (A) | [EFREMT (CHRRESNdE. E8 - 5RO

[SECH SRR S DO DIRE - HEE D SHaNE 9. [HEHTT (B) |
TIIRE - HEBROMFREDSHESNE T,

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.

Rapid disruption of the mitotic Ran-GTP gradient by combining auxin-inducible degron technology with
CRISPR/Cas-mediated genome editing

AID#%& CRISPR/Cas £l Ot &1C & St Ran-GTP IREE A RL D 73 R B AR ER 1 E & 0 R RE D i HH

BRI ERATAZ A
BNEE R

RCC1ICLBGTPHEGERan (Ran-
GTP) DEALIL. BEIDRASEIXD A
B5Y. DREDIHEATR IS RS
EX5NTLSH ENRRRICEITDD
HERMEEE T [CREESITTULE L. FA
7253, Auxin inducible degron (AID)
FERUWT, RCC1 =R #HREAE IR
RRCTHBID_EITHINL. Ran-GTP
[F. HURPZEDRBIRAECH<ETF
DFEELICIRETHDHDD. NuMA
BESBARD DHEN TR EE (A CHEEE S
SEFOEMAICIIRETENEZER
L7z (Tsuchiya et al., Current Biology
2021),

» Joint Research Meeting

Okinawa Institute of Science and
Technology Graduate University

KIYOMITSU, Tomomi
Assistant Professor

+Auxin
v

-5 30 60 90 (min

SiR-DNA

We succeeded in disrupting the
Ran-GTP gradient by depleting RCC1 in

RCC1-mAC

metaphase-arrested human cells using

auxin-inducible degron technology. We

HURP-mCh

found that Ran-GTP does not equiva-
lently activates all Ran-regulated spindle
assembly factors in human cells (Tsuchiya
et al,, Current Biology 2021).

SiR700-TUB

Metaphae depletion of RCC1 by AID technology

| ez

[FR=] L3 ERDECFMFPTNADIRTEDNSDRAHCEDE,
ERDECFHTFTNSA OB AM TR T SATRESTY. SRS
Tl SEHLEEROMTHONCNE 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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List of Funded Proposals (NIG-JOINT)

HERFE (A)

it 5% 2R &
1A2021

2A2021

3A2021
4A2021

5A2021

6A2021

7A2021

8A2021

9A2021

10A2021
11A2021
12A2021
13A2021
14A2021
15A2021
16A2021
17A2021
18A2021
19A2021
20A2021
21A2021
22A2021
23A2021

24A2021
25A2021
26A2021
27A2021

28A2021
29A2021
30A2021

31A2021

32A2021
33A2021

34A2021
35A2021
36A2021
37A2021

38A2021
39A2021

40A2021
41A2021

42A2021
43A2021

44A2021
45A2021
46A2021

47A2021
48A2021
49A2021

50A2021
51A2021

Metabolic modeling of mangosteen (Garcinia mangostana) fruit ripening
Mangosteen (Garcinia mangostana) organelle genome project

NGS B4 75w T #—L Maser NDERAT) A TS5 > DEEE
Dissecting the molecular mechanism of tumor hypoxia in Oral Squamous
Cell Carcinoma

Study of human leukocyte antigen (HLA) in Vietnamese ethnic groups

THBERY KIRIETFEHRNTIC £ NKHBRDEILEEER > 2 T L DERR
AAAXLERERES (RREE) £EEDRBSEDETRRZERDRE
DT LERICEITTNRDADZ T NE AT
REBICHISENENDRBEEN (LR I SBRER
BOKASRCHITSBKBICBERF AN =X LDER

APV a0 IAUNTOFLEFEOZHMZb- o 8n/ HRER
BB IC BT DR OBRFEBIRAN =X

ERCECE TN ER CE D <HIFTPERLeRE SN ERIR DT
Genetic analysis of genes required for embryogenesis in rice and maize
Oryza BOHEARICHITSIENERRH B SHAERDEN

B FRBEOZERHIC LS A REEBIEOETFRIENT

BEARICHIT SREPREZ DR BB REA

A FIEF DIREE - BFHIEICEE O DBLF DA
EEMERILIC ST DBRN TS LR
FUFIBREDRFECEIDECFERDEE
AZBEIRICHIDHENENDTFS
R DIERIF SIS D2

Mechanism of Mood Stabilizing Drug’s Action to Explore New Avenues for
Drug Target

BABRBIERIZR AN = X L DERAAR—TI VT (LK DEHT

WEHBD AL A RICEHIH S D HHEOIRE DT

Behavior and Genetic Variation of zebrafish in Myanmar

Identification and characterization of genes involved in heart development
using gene trap zebrafish lines

TADABIDBREER AA—D 2D
REXBREZ DR TN C BRI SHREOIEROBRFRIEN
R ERSZ S EERE T ICBE T SmARERNA

Gald-UAS S5 2IT 2w I TS50/ aRkiiva MU e AL AT IS B S
RS DEE

LIS T4y IaBTFRRICHT DI D LA T Dlgixtiisg

Role of calcium signaling in lead-induced locomotor defect in developing
zebrafish

Induction and characterization of Hen4-EGFP transgenic zebrafish for
cardiac conductive system regeneration

Functional Analysis of microRNAs using zebrafish transgenic lines for in
vivo studies of cardiovascular development and disease

Shelf screen for zebrafish transgenic lines expressing in lateral line stem
and progenitor cells

Molecular biology and Developmental biology

Calcium imaging of brain activity in nicotine-seeking larval zebrafish
Identification of Gal4 expression lines in brain regions involved in social
behavior in zebrafish.

VISTqva [ZH1TD [HDH] FHEEENDRRIL

Influence of Fibronectin as an Extracellular Matrix Component Into Early
Pronephric Kidney Development in Zebrafish

BFERRY DR BV TE DBIFZEI B8O S SR RIS DR
Egﬁig%rjzEESE/\?D9‘:711l\\w@?zEJHE'\éﬁébl:%bé%}%ﬂﬁwl\U—
NUR O AN—VATLDFEREICETS S0 FETF RN

MSM R DR 85138 7)L A—) A IEIFIE DRNPUEIRF A H = XL DRHT
T LGN C LS IRIBBICRERDIREE

KRBV VRCHITSHEMERICEDON F XN A LOEHR
NICEEBRTEIRIE 2 7 3 BPAERSR Y DR ICHIT D EREMMERI T T D& TH
PACAP /)y I P I DA = VAR R EZ A6 I SHERELFRY
NO—D DR

FEBEOWERICHISA—NTPI—EBRRART NS LEDBEDRENT
X OADBGEIIZ RIS TR DRSS
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Universiti Kebangsaan Malaysia (UKM),
Institute of Systems Biology (INBIOSIS)
Universiti Kebangsaan Malaysia (UKM),
Institute of Systems Biology

RRAE RFEEDHEMIN

University of Madras, Genetics

Institute of Genome Research, Human
Genomics Lab
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BEARZ EFE
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MRRE BEENEMTE Y 5—
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WEMFTAZERAZ  FTERZTR
University of Florida, Horticultural Sciences
RRAE KEREZEDREMNTR
RRAE REEDHETN
OEERE REHIR

BEAY HEPE

BFRE RBFH

RR/MARE /A ATA T 50
RRARZE  KEEEaeesirt
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212021 Molecular basis of adaptation to salinity heterogeneity in the sperm of
teleost fishes

312021 Application of Semantic Web methods to Oryzabase database

412021 Transgenic zebrafish for brain vascular research

512021 Elucidating the role of DNA methylation in early pathogenesis of diabetic
retinopathy in Zebrafish model

612021 What are the different functions of the long and short human RIF1

isoforms?
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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.
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[Frit] ERDECERFEAER S VRIDA “RNA dynamics driven
by phase separation in vivo”

= =HPI 2022 2B 23-26H
= 5T =EMRXERE OSSRl FERE=5m)

EBEZ7./ International Activities

B NIG International Symposium

National Institute of Genetics (NIG) organizes the international
symposium regarding various fields of biology and genetics every year,
to promote research and academic interactions among researchers
worldwide. In FY2021, we aimed to hold an NIG international sympo-
sium “RNA dynamics driven by phase separation in vivo”in person at
Mishima, Japan, but regrettably, it was cancelled due to the spread of
the coronavirus (SARS-CoV-2) infection.

NIG international symposium “RNA dynamics driven by phase
separation in vivo” (canceled)

= Date: 23-26 February, 2022
= \enue: Mishima City YouYou Hall
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B Support for International Researchers

NIG is committed to support international researchers so that they
can dedicate themselves to research in a stimulating but yet unfamiliar
environment. New international NIG members will 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 carry-
ing out research activities for various period of time. We currently have
a total of 39 international members (including 26 students of the De-
partment of Genetics, SOKENDAI) as of February 2022. They are from
India/Kazakhstan (7 members from each), China (5 members), Vietnam/
Korea/Taiwan/Mexico (2 members from each) and Malaysia/UK/Russia/
Thailand/Italy/Spain/France/Philippines/Ghana/Bangladesh/Syria/Indo-
nesia (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.

EBEZ7/ International Activities
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Activities and Events for Research Promotion
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» Events
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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 / Webinar

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

—RRFE

m FZER O —fR AR

HERMBBICHITSTEO—IRELT, BF 4R LBICEMATH
FIDRROHMEERZTL\. AT O—BZ —ROS52ICARLTL
F9. 2021 FRIEIOHBRELATSIEDTDHRIEEHDFELT

LA GE S

F1 [0 REMXEFDICAMFRHEEEME LT —RDHB %
WRICECF NFRERZRELCVET, 2021 FEF VS5V TH
g=nELI

® 2021 FFEBEYH
T NEC RGN EESDEITDD? /FER T 2%
IR DM D  FBF EFOOING /HEHET HIR

MR (B ISz D5EEN 175,/ Activities and Events for Research Promotion

SRS | MFEIRFODOND

PHEFEER HBMETHREEE

B Open House

As one of the events of the Science and Technology Week, NIG
opens its grounds and facilities to the public. Visitors attend exhibits and
special lectures as well as enjoying cherry blossoms in the campus. The
open house 2021 was unfortunately cancelled due to the prevention
of Covid-19.

B Public Lecture

Once every autumn, NIG holds a public lecture in Tokyo, presented
by its faculty. The NIG public lecture 2021 was held online.



Cyber Museum of Genetics
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Department of Genetics

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

main-page-top/main-page/
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https://next20.soken.ac.jp/

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/

SOKENDAI has begun to consider the transition to a
new system in April 2023 in order to foster the next gen-
eration of researchers who can work flexibly across disci-
plines to address complex and interdisciplinary issues.

https://next20.soken.ac.jp/en/home/




Department of Genetics,

School of Life Science, SOKENDAI
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® 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!

SIARAZITAS EREMFA BEFEI 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” and “Biological Webinar” featuring
eminent scientists from all over the world. In addition, members of NIG
present their progress during the past year at weekly “NIG Colloquia”.
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.

HRERRAZIRASE EHREMFER BEFEEI Department of Genetics, School of Life Science, SOKENDAI
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B Close Network of Research Groups

NIG is famous for active interactions and discussions among the in-
house researchers. Because each research group is small, many groups
have joint lab meetings with other labs, and 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.

SIARAZITAS EREMFA BEFEI Department of Genetics, School of Life Science, SOKENDAI
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» Various Aids to Students

| sticusamensEzs

REFREELTCOEERINEDRTALT [R74] FFEITCIR®DFEEA. —ARBIDHTEE CERICEVLLNILOMT N RZDI TS ZEEMFSNTL
BITHDDDOSY. HEEZFITTVS] ZFEEVWDSENTH D0, TEETDIOIEERNEZIOEITNIEDFTBA, PAINTIE. REHRED
FENIFEOBBHEDRFE I DI IV NNILoTEESN. FLFEICIFHES (stipend) DZiFSNSOHNEETI D\ IREOHEDHIFE TIEK
FRDFEITRENGENEES 2D VATAIIBOTROENTUNE T, COLDEHNDOT T, EEFERE. FED [—ABIOHARECED] &L

DEFEER I DIzHICHFBRDDZFEEL LD ELTNET,

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

HRERRAZIRASE EHREMFER BEFEEI Department of Genetics, School of Life Science, SOKENDAI




» Research Internship
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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
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Genetic Markers of Genome Rearrange-
ments in Helicobacter pylori.

Noureen M, Kawashima T, Arita M.
Microorganisms. 2021 Mar 17;9(3):621.

RN\

Mehwish Noureen

» Programs to Host Researchers

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.

Host-Diet Effect on the Metabolism of
Bifidobacterium.
Satti M, Modesto M, Endo A, Kawashima T,

Mattarelli P, Arita M. Genes (Basel). 2021 Apr
20;12(4):609.

Maria Altaf Satti
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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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The Advisory Committee gives advice to the Director-General on administrative affairs including joint research programs.
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Senior Advisor, RIKEN Center for Sustainable Resource Science
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Professor, Future Medicine Education and Research Organization, Chiba

University
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NIKI, Hironori Vice-Director SAWA, Hitoshi Head, Center for Frontier Research IWASATO, Takuji Professor, Department of Gene
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MAESHIMA, Kazuhiro  Assistant to the Director-General KITANO, Jun Professor, Department of Genomics

and Evolutionary Biology

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

i Ex RRAZFZEHE WIESCHAUS, Eric Professor Emeritus, Princeton University

SAKA@, Yjshlyukl Profssor Emeritus, TheﬁUmversnty of Tokyo ROSSANT, Janet President The Gairdner Foundation

HARE= HRHEFRATAERR . - o

TANAKA, Keiji Board Chairperson, Tokyo Metropolitan Institute of Medical Science HUNT, Tim Emeritus Scientist, The Francis Crick Institute

HWEESEE  Coundil for Strategy Planning

FIROIEEBO T, MFAMOEZ LT R A K HOEBEIESZITD.

Under the Director-General’s supervision, the Council makes basic plans and policies on NIG management.

HE TERASC L AYJN= {ZRZRE FIl 6§ FHIZDH

Chair HANAOKA, Fumio Members NIKI, Hironori KUROKAWA, Ken HIRATA, Tatsumi

B AEREIEARE X% Coundil for intra-ROIS liaison and Coordination

BB E DEEICRI T S B RS Z17 D,

The Council plays the coordination role to cooperate with ROIS headquarters.

BE TERA S P AEEY {CARZRER BfiEE R R—

Chair HANAOKA, Fumio Research Planning NIKI, Hironori Evaluation NAKAMURA, Yasukazu
= T EESEE - AINRTEIE S $pREERR
KUROKAWA, Ken NIG INNOVATION SUZUKI, Mutsuaki
FHRIZDH BRHESEHESTEY SFHZDH
HIRATA, Tatsumi Gender Equality HIRATA, Tatsumi

B#-ATLRRREERCESHEY {TRZH [AERIEY SEATNE

ROIS Strategic Planning Committee  NIKI, Hironori

FREME  Assistant to the Director-General

Public Relations

KURUSU, Mitsuhiko

PTROep 7R, FenFIREMEN DEERICNIET D,

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

B AR — HEEY RIS—T%
Evaluation NAKAMURA, Yasukazu Education MAESHIMA, Kazuhiro

SRR

Animal Experiments

NE R
KOIDE, Tsuyoshi
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BESFZHAERNA

FEZ%  Inter-University Collaboration Committee

(é%ﬁ) Chair
b= =)

SAWA, Hitoshi

FABRE SR

Head, Center for Frontier Research

(ﬁﬁ%%é) Non-NIG members

7 E
UEMURA, Tadashi
BRESTF
SIOMI, Mikiko

BEER
SUGANO, Sumio

It iy Neab sl s Sy et B €l

Professor, Graduate School of Biostudies, Kyoto University
RRAZAZ IR R

Professor, Graduate School of Sciences, The University of Tokyo
FERFRRERHBMITHBISEIR

Professor, Future Medicine Education and Research Organization,
Chiba University

56 =
TAKAHASHI, Satoru

FRARAEZERRAR

Professor, Faculty of Medicine, University of Tsukuba

(ﬁﬁméé) NIG members

= A"

SAWA, Hitoshi
EE =2

SATO, Yutaka
EENA
KANEMAKI, Masato

FnHagtys—K

Head, Center for Frontier Research

T I LR TR R

Professor, Department of Genomics and Evolutionary Biology
BEANZ X LHAFRATER

Head, Department of Chromosome Science

(2022FEZ£8)

&2/ (ERlEES ZEE NIG Committees (Chair)

BRERES ZARZRE NEZER =3 BLMRERERES EERA
Future Planning NIKI, Hironori Library SAWA, Hitoshi NIG PD Selection KANEMAKI, Masato
S=E==E= 2 5A v=r—£8% ANFS B EEREERES L% B
Budget KUROKAWA, Ken Seminar KIMURA, Akatsuki Museum of Genetics KITANO, Jun
M - IRV R I AV {CARZREE BEFER RIS—1® ERMHERSES A B
Facilities and Sustainability NIKI, Hironori NIG Projects MAESHIMA, Kazuhiro Internationalization KIMURA, Akatsuki
HEHEERES EERMA FHEER mH =

Common Equipment KANEMAKI, Masato Publicity SATO, Yutaka

BEFEEHEER F)Il 8§ M EZEER AR —

Computer KUROKAWA, Ken Intellectual Property NAKAMURA, Yasukazu

WHGLZEEER H./ EiRER NOANEER A\ n i LZEFEEER ./ Ei%RER

RI Safety INOUE, Ituro Mouse Bioresource KOIDE, Tsuyoshi Safety & Health INOUE, Ituro
BT ERREEESS T/ HRE ARNEER LBk =2 HEERESS RiE=3
Recombinant Experiments INOUE, Ituro Rice Bioresource SATO, Yutaka Conflict of Interests Director-General
FEHEER ANE KBERNEER {ZRZRE FABREL Y —BEZES FTE

Animal Experiment KOIDE, Tsuyoshi E.coli Bioresource NIKI, Hironori Center for Frontier Research Director-General
PN - PSS EBEES SETE RO —BEZRES 2| T ZEVIIBFALERESEES /N [l

Fire & Disaster Prevention General Manager Advanced Genomics Center KUROKAWA, Ken Engineered mouse supporting KOIDE, Tsuyoshi
DNAF—sHisAIFEES  AHER NIAXILE- WFERR FHIZDOH

DDBJ ARITA, Masanori Harassment Prevention HIRATA, Tatsumi

EMBEEREES CARZRH NERSESBERNS EYATARE A RNR

Genetic Resources NIKI, Hironori EAZER

(2021 FEZEB)

DNAT—4SEFIBEES

Ethical Review Committee on Medical and

Biological Research Involving Human Subjects

PV RE

OKUBO, Kousaku

DNA Database Advisory Committee (Non-NIG members)

REEPES)
ITO, Takashi

EEEH
IWASHIMA, Mari

SZIRHESL

KASAHARA, Masahiro

BEER
SUGANO, Sumio

BLFERXERLZERES

TUNKRERE B E AT %

Professor, Graduate School of of Medical Sciences, Kyushu University
RIRAHREE 1 A T AT =I5 —DEE
b

EER

Director of Department of Planning and Management, Japan Science
and Technology Agency, National Bioscience Database Center

REARE AL RSB RIZATTR AT N NBERE B FIN
EHIE

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

FERERKERH BB EIR
Professor, Future Medicine Education and Research Organization,
Chiba University

Ry ¥

NIKAIDO, Itoshi

THEE

HIRAI Yokota, Masami

KE F

MIZUSHIMA, Hiroshi

REERRFIRS HARBMTTRT LAICBEZE S L
BEIEHRD TR

Department of Functional Genome Informatics, Division of Medical
Genomics, Medical Research Institute, Tokyo Medical and Dental
University

BT R RN ST 5 — R8I AT LTI T —Ls
—s)—

Team Leader, RIKEN Center for Sustainable Resource Science

ERREERR AT ISR ERT S —K
Director of Center for Public Health Informatics, National Institute of
Public Health

FF7\ZEE  Recombinant Experiments Committee (Non-NIG members)

S A —
URAKAMI, Kenichi

PYRBEEES

BRI ERR DA SRR - BIFTR
Division Chief, Deputy Director, Shizuoka Cancer Center Research
Institute

AN
KOBAYASHI, Kimiko

FT9AZEE  Animal Experiments Committee (Non-NIG members)

BRI AT BRRENF N RRE R R
Professor, School of Food and Nutritional Sciences, University of
Shizuoka

ERIEE
SHIOJIR|, Nobuyoshi

EE “Management

BRAFIES - BIFR

Trustee, Vice-President, Shizuoka University
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EMETEREES

FRAAZEES  Genetic Resources Committee (Non-NIG members)

e R
AKASHI, Ryo

EEHTS
ASANO, Masahide

g5 B
IBA, Koh

T &
EZURA, Hiroshi

RRERYH
OHKUMA, Moriya

NERERR
OGASAWARA, Naotake

7 N

OKAMOTO, Hitoshi
NE =
OGINO, Hajime

/NI —
OBATA, Yuichi

ARG —ER
KAMIMURA, Yoichiro

NI EEARS

KAWAGUCHI, Kentaro

JoJHhIE feB

KAWACHI, Masanobu

JeseRzz
KITASHIBA, Hiroyasu

25 &
KUSABA, Makoto

/IIES
KOBAYASH]I, Masatomo

/NEBSA
KOHARA, Arihiro

EREm
SASAKURA, Yasunori

{EREROIA
SATO, Kazuhiro

HA%RE
SHIROISHI, Toshihiko

REEX
SUEMORI, Hirofumi

RILIES
SUGIYAMA, Minetaka

SEHBIT

TAKANO, Toshiyuki

AREHE
TANAKA, Kaori

SHET
TERAUCHI, Ryohei
i R

NAKAGIRI, Akira

FRATe
NAKAMURA, Katsuki

FRASACER

NAKAMURA, Taro

ERIAHEANBIBAFIES - BIFR (L\F - EE - SDGsE)
Executive Director, Vice President (Human Resources & Financial,
SDGs), University of Miyazaki
RERFARFGEF TN B EEEUR

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

TUNKRFERF IR A R TOf R TR

Distinguished Professor, Department of Biology, Kyushu University
FRARFEBIRBRIR

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

BT/ \A )Y —2AMT L S —HEYMRBRER
Head, Microbe Division, RIKEN BioResource Research Center
RREMPIZRITAZAZ R EZUR

Professor Emeritus, Nara Institute of Science and Technology

BB RRTT RIS 2T 2 5 — B R ECIERENRERATT
F—L—5—

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

[NEARFHAERMATT L5 —HIR

Professor, Amphibian Research Center, Hiroshima University
R{LEERRTERN/ A AV Y —2TT 25— 45 RIS

Special Advisor, RIKEN BioResource Research Center
(LSRRI L e BRI Z AT 2 S — RS OV BIRERATE
F—L LTS

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

BE  BREERMRESMAMBELEREZVS—K

Director, Research Center of Genetic Resources, National Agriculture
and Food Research Organization(NGRC)

ERCRBMTTFTEY - NS HRERHENZHRIEEREREMTT
HEER

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

RACRF AR B AT TRER

Professor, Graduate School of Agricultural Science, Tohoku University
[REARFAFHREEn I Z MR NWEEE c HRERRE
=N

a5

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

(LT A AV — AT LS — R ERRAER
Head, Experimental Plant Division, RIKEN BioResource Research Center
EERER - @R - REMFFNEEES RMRERRY—5—
Research Leader, Laboratory of Cell Cultures, National Institutes of
Biomedical Innovation, Health and Nutrition

FRAF THEBERT Y I—R
Professor, Director, Shimoda Marine Research Center, University of
Tsukuba

R LR F EDRIE IR AR ST PR

Professor, Okayama University Institute of Plant Science and Resources
BEERZRT A AV —2ARFR L S—K

Director, RIKEN BioResource Research Center

RERF DAV - BEENFRIFTAEZIR

Associate Professor, Center for Human ES Research, Institute for
Frontier Life and Medical Sciences, Kyoto University

[LEIERFEHRFEEREMLFERZIR

Professor, Hiroshima Institute of Technology, Facutly of Life Sciences,
Department of Food Sciences and Biotechnology

BT SMHERF BRITIRIAFHEEN R 20V 30/ \ LB
BRMFTEFIR

Professor, Faculty of Applied Biology, Kyoto Institute of Technology
IR BRI S 7 T D FRIZ T 25—
Professor, Institute for Glyco-core Research, Tokai National Higher
Education and ResearchSystem, Gifu University

RERFARZEARFTREE
Professor, Graduate School of Agriculture, Kyoto University
BRAZEAHNERREESOECERMT Y I—HR

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

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

AR IIAZ KRBT EIR

Professor, Graduate School of Science, Osaka City University

FRAEER

NAKAMURA, Yukio
EN&EicF

NAGAMURA, Tokiko

RO 5
NARUSE, Kiyoshi
FaSsR—
NISHUIMA, Kenichi

—HRIE—
NITASAKA, Eij

R EBE

NITO, Nobumasa

#EF =

BANNO, Yutaka

Eilaaiavia

FUKUDA, Hiroo

BEIE
FUJISHIMA, Masahiro

MERS
MASUYA, Hiroshi
MBIBEA
MATSUI, Yasuhisa
WH B
MATUSDA, Masaru
=BET
MITANI, Shohei
—ERER
MIWA, Yoshihiro
& HRE

MORI, lkue

KOEE
YAGUCHI, Takashi

ZZN=il
YUMOTO, Takakazu
=R 2
YOSHIKI, Atsushi
YU C
WATANABE, Atsushi

FHRT R
JINBO, Ustugi

"E &

TAKEO, Toru
YRR
TAMURA, Tomohiko

SIEN
YOSHIMATSU, Kayo

BACEMTERR/ A F VYA S— MR ER

Head, Cell Engineering Division, RIKEN BioResource Research Center

RREARFENFHREAMWERER L IOty 0D - Bl
=

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

BRI B R R R IPE SR E N F RS
B4

Project Professor, Laboratory of Bioresources, Evolutionary Biology and
Biodiversity, National Institute for Basic Biology
BEEAFAFEmEFMANWESE A F T+ T
REVH—R

Director, Avian Bioscience Research Center, Nagoya University
Graduate School of Bioagricultural Sciences
TUNKZR B IR A AT T2

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

IIHMAFENET FEER 5 —R

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

NNRERZREFMFENEEC T ERRAEMT Y 5—H
=

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

REPSTIRBIE KRR A A BRIB S BB RS

Dean, Kyoto University of Advanced Science Faculty of Bioenviron-
mental Sciences

IIOARZHEEREZEBNBRP VIULVARELR (F56n)
Professor (specially designated), National Bio-Resource Project
(NBRP)-Paramecium, Joint Faculty of Veterinary Medicine, Yamaguchi
University

(RGO A AV Y — AT L S —RE B RERAER
Head, Integrated Bioresource Information Division, RIKEN BioResource
Research Center

RICRF N EF M PhE AR &R 5—2i%

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

FEERZ) A A YA T 2AHERF 52T

Professor and Division Center for Bioscience Research and Education,
Utsunomiya University
RRAFEMARZESMERABEHIR

Professor and Division head, Department of Physiology, Tokyo
Women's Medical University School of Medicine

BACZMTERR/ A F VYT 2 S —BLFHHRAEER
Head, Gene Engineering Division, RIKEN BioResource Research Center
BEEAFAFEEAMARNME—2—OY1 TR
S =3

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

TERFEREFMFC IR

Associate Pfrofessor, Medical Mycology Research Center, Chiba
University

RERFEREMFIR

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

TUNARERF SRR AT EHIR

Associate Professor, Faculty of Agriculture, Kyushu University
ERRFBMEEAEN Y S—BIOL IV 3y Ty L o5 —
Deputy Collection & Deputy Head of the Center for Melecular
Biodiversity Research, National Museum of Nature and Science Center
for Collections

REARZEMB R - TRz 5—Hi%

Professor, Division of Reprodoctive Engincering Center for Animal
Resources and Development Kumamoto University
LIRS 77 2/ (D~ 9 —EHERRIR
REHEER

Director, Culture Collection Division, Biological Resource Center, NITE
(NBRC)

ERSEELAE - (AR - BTSRRI AR 2 5 — R
Director, Research Center for Medical Plant Resources, National
Institutes of Biomedical Innovation, Health and Nutrition
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YOANEES

PAAAZESE  Mouse Bioresource Committee (Non-NIG members)

EEPHTS
ASANO, Masahide

RANESE
ARAKI, Kimi

wE
SADO, Takashi

HWakE
SHIROISHI, Toshihiko

MITRA
HAYASHIMOTO, Nobuhito

=k 53
YOSHIKI, Atsushi

(RNEES

FEARFRF RELA TR RS R HUR
Professor, Institute of Laboratory Animals, Graduate School of
Medicine, Kyoto University

REAKRZEMERMAT - LIRS EBETI DI
Professor, Division of Developmental Genetics, Institute of Resource
Development and Analysis, Kumamoto University

TR R BRI AR IR
Professor, Faculty of Agriculture, Kindai University
BRLERRTERN A AV Y 2TV S— R
Director, RIKEN BioResource Research Center

EERENFRIRBAFATICLASE=S UV IV 9—K

Director, ICLAS Monitoring Center, Central Institute for Experimental
Animals

I(CERHTEAN A AV — AT LS —RBEBEAER

Head, Experimental Animal Division, RIKEN BioResource Research
Center

EMIE—

WAKABAYASHI, Yuichi

{EQARIER
SASAKI, Hiroyuki

R RFD

SASAOKA, Toshikuni

Sl

KIKKAWA, Yoshiaki

RIIEAN
IKAWA, Masahito

FT%AZ8& Rice Bioresource Committee (Non-NIG members)

FERDATYI—RFTREDAIRTTI) — T RBERTE
E=

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

TUNKZ RS HEZRT PR

Professor, Medical Institute of Bioregulation Kyushu University.
FORAREDATIRT BRESTIFE Y — AT E Y 5— /A
V—2RFTER EERFIRM T DB HIR

Professor, Department of Comparative and Experimental Medicine,
Bioresource Science Branch, Center for Bioresource-based Researches
Brain Research Institute, Niigata University

NS ENBRREEF R SATRT - ERERSEMAR ST IO
IR~

Project leader, Department of Basic Medical Sciences, Tokyo Metropoli-
tan Institute of Medical Science

RIRARFMANIRFTRR - M BRRENRERNERY 2%
Distinguished Professor, Research Institute for Microbial Diseases,
Osaka University

BEXIEST
ASHIKARI, Motoyuki
HE B

IZAWA, Takeshi

aHEE
ISHII, Takashige

STAEETF

EBANA, Kaworu

OKUMOTO, Yutaka
JIE 28
KAWASAKI, Tsutomu
STREE
KAWASE, Makoto

25 &
KUSABA, Makoto

QIREE
KUBO, Takahiko

RENLENE
KUMAMARU, Toshihiro

ABE/NEER

BhBERFEYREERRN BT 2 5—3%

Professor, Bioscience and Biotechnology Center, Nagoya University
RRAFARF R o PR 2R

Professor, Graduate School of Agricultural sciences, The University of
Tokyo

BRARFAZRRF TR

Professor, Graduate School of Agricultural Science, Kobe University
B¥ - BREERIT ST R B ER R A CE R
REVI—I—VN\VIEERMER

Head of Genebank Program Management and Technical Office,

Research Center of Genetic Resources, National Agriculture and Food
Research Organization

BREAZEFHER

Professor, Faculty of Agriculture, Setsunan University

plin - paeeal ot

Professor, Faculty of Agriculture, Kindai University
RREERFRFAR

Professor, Faculty of Agriculture, Tokyo University of Agriculture
[NERZARZ R G LM EM N REE T REXRIE
B

Professor, Laboratory of Plant Chromosome and Gene Stock, Graduate
School of Integrated Life Sciences, Hiroshima University
TUNKRER B R RTT A2

Associate Professor, Faculty of Agriculture, Kyushu University
TUNKRFERF IR F TR 2UR

Professor, Faculty of Agriculture, Kyushu University

NS
KOIDE, Yohei

SN
SATO, Kazuhiro
T B
TSUJI, Hiroyuki

SRR
TERAUCHI, Ryohei
+H—15
DO, Kazuyuki

+PI5RE

DOMON, Eiji

ZH &

YASUI, Hideshi
2155
YAMAGATA, Yoshiyuki
B
YOSHIMURA, Atsushi

FF9AZES  E. Coli Bioresource Committee (Non-NIG members)

Bl e NEb Al sl
Assistant Professor, Research Faculty of Agriculture, Hokkaido
University

8| IR F BRI R A IR TT PR

Professor, Institute of Plant Science and Resources, Okayama University
BRI AFANRENF AT FERIR

Associate Professor, Kihara Institute for Biological Research, Yokohama
City University

RERF RF Be R F R 2R

Professor, Graduate School of Agriculture, Kyoto University
BEEAFAZ LR MFRPERIR

Associate Professor, Graduate School of Bioagricultural Sciences,
Nagoya University

BE - BREERMR S EERRIN AR ECE R
VEH— RS

Principal Scientist, Genebank program management and technical
office, Research Center of Genetic Resources, National Agriculture and
Food Research Organization

TUNARERA R AT RHIR

Professor, Faculty of Agriculture, Kyushu University
TUNARERF SRR NFEHIR

Associate Professor, Faculty of Agriculture, Kyushu University
JUNRZIHERIR

Specially Appointed Professor, Kyushu University

55—
AIBA, Hiroji

MILBE

AKIYAMA, Yoshinori

TRE ez
ITAYA, Mitsuhiro

RIBEHERR

ITO, Koreaki
NEREF
OGASAWARA, Naotake
NEYCHE

OGURA, Mitsuo

MR
OGURA, Yoshitoshi

ALl

KATAYAMA, Tsutomu

SRR AR RAEEEHIR
Visiting Professor, Faculty of Pharmaceutical Sciences, Suzuka
University of Medical Science

RERF DA - BEERSF TR

Professor, Institute for Frontier Life and Medical Sciences, Kyoto Univer-
sity

ENAZ TEBHERR

Specially Appointed Professor, Faculty of Engineering, Shinshu
University

RERZZEHT

Professor Emeritus, Kyoto University
RRFHHFRMAF AR F L EHIR

Professor Emeritus, Nara Institute of Science and Technology
BRI

Professor, Institute of Oceanic Research and Development, Tokai
University

QABRRFEF B
Professor and Chairman, Division of Microbiology, Department of
Infectious Medicine, Kurume University School of Medicine

TUNRERZ BT RTT R

Professor, Faculty of Pharmaceutical Sciences, Kyushu University

EE “Management

JIIFEHBER
KAWAGISHI, Ikuro

hE B
SATO, Tsutomu
BEIRIEEZ
SEKINE, Yasuhiko

Hph B
TANAKA, Kan

=
TOBE, Toru
ROES
YAGUCHI, Takashi

Sl

YOSHIKAWA, Hirofumi

SHE—
YOSHIDA, Ken-ichi

EBARF LR F R

Professor, Department of Frontier Bioscience, Hosei University
P15 A= S B =t 4

Professor, Department of Frontier Bioscience, Hosei University
UHARFEFEHIR

Professor, College of Science, Rikkyo University
RRETERFRERAMBINFTREIR

Professor, Institute of Innovative Research, Tokyo Institute of
Technology

KIRARFZAR A REZRATTRIIR

Professor, Graduate School of Medicine, Osaka University
FERFEREZMT SR

Associate professor, Medical Mycology Research Center, Chiba
University

REREAFEDREBEEHR

Professor Emeritus, Graduate School of Bioscience, Tokyo University of
Agriculture

BRRFRF G AR A/ N\—2 3T

Professor, Graduate School of Science, Technology and Innovation,
Kobe University
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AETTRE S DINERIEEEEES FINEE  Ethical Review Committee on Research Involving Human Subjects (Non-NIG members)

_EFHBERED HARRF AR FEERB AR /NIRERED

UEDA, Ryutaro Professor, Department of Food and Nutrition Junior College at KOBAYASHI, Setsuro
Mishima Nihon University

=] HEARFEIZER IEFMR IRAEICF

ODA, Tsukasa Vice President, Dean, College of Law Professor, Nihon University SAKAMOTO, Yukiko

RERE 5 ||RIIC S ER Y S —BERBER

KUROSAWA, Kenji Director, Division of Medical Genetics, Kanagawa Children’s Medical
Center

BRRTET SRS AR
Senior High School Teacher, Shizuoka Prefectural Fujinomiya West
High School

—BERREEE, FREAOONFEEE
Adviser, Mishima Shinkin Bank
Auditor, Nemunoki-Gakuen

(2021 %6 B 30 HFLD)

LT/ L B - FERTEMIESERES PIYMEE  Ethics of Human Genome Research Committee (Non-NIG members)

_EHBEXRER HARFRRBEAFE BREF PR IINIAERER

UEDA, Ryutaro Professor, Department of Food and Nutrition Junior College at KOBAYASHI, Setsuro
Mishima Nihon University

N B HAXRFEZER FZFBE IS F

ODA, Tsukasa Vice President, Dean, College of Law Professor, Nihon University SAKAMOTO, Yukiko

REREE SBICEbER VI BEREE

KUROSAWA, Kenji Director, Division of Medical Genetics, Kanagawa Children’s Medical
Center

BRI E T ERAe S IRIREG
Senior High School Teacher, Shizuoka Prefectural Fujinomiya West
High School

=EERREREE, FREACONZEEE
Adviser, Mishima Shinkin Bank
Auditor, Nemunoki-Gakuen

(20216 B30 HEELL)

AETRETDEDMRR  EZRERIEEEESS FAYNEES  EHhicl Review Committee on Medical and Biological Research Involving Human Subjects (Non- NIG members)

_EFHRERER B AP RBAF S RIRE SR /)PARERER

UEDA, Ryutaro Professor, Department of Food and Nutrition Junior College at KOBAYASHI, Setsuro
Mishima Nihon University

N B BHAEARFEIZE EFEE IRAEICF

ODA, Tsukasa Vice President, Dean, College of Law Professor, Nihon University SAKAMOTO, Yukiko

RERE W5 ||RIIC S ER Y S —BERBER

KUROSAWA, Kenji Director, Division of Medical Genetics, Kanagawa Children’s Medical
Center

NEEREZEES FIFZEE  Conflict of Interests Committee (Non-NIG members)

BRRTET SRS AR
Senior High School Teacher, Shizuoka Prefectural Fujinomiya West
High School

=—BERTEEE, FREAOONFEEE
Adviser, Mishima Shinkin Bank
Auditor, Nemunoki-Gakuen

(2021 6B 30A%RE)

EHE BRI AF ERRENFEHERR
GODA, Toshinao Specialy-Appointed Professor, School of Food and Nutritional Sciences,
University of Shizuoka

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

RaBEr REHEFIBREDEN AT LRI ERREY L TP EY) KAZERE
E(LFEEPIER OHSUGI, Miho
HASEBE, Mitsuyasu Professor, Division of Evolutionary Biology, The National Institute for
Basic Biology
EHEN RRAFAZGEZ /AT I ZT R
KURODA, Shinya Professor, Department of Biological Sciences, Graduate School of

Science, The University of Tokyo

The Number of NIG Faculty and Staff

RRAFARF R E TR AR A SR
Professor, Graduate School of Arts and Sciences, College of Arts and
Sciences, The University of Tokyo

| EsnaEsmEmsBa

PR
iR
IR
B
BEEHR

INET e mamEER

BIEER

FeftiaR
AN

(FIR. BEHIR%=R

Director - General

Professors

Associate Professors

Assistant Professors

Visiting Professors

(sl Biceion-Eane el st fisses) Ul S ol E |
Administration Staffs

Technicians

(excluding Director - General and Visiting Professors) TOtaI
(20225481 B3®R%®)
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History

19494

19534

19544
19554

19604
19624
19644
19694

19744
19754

19764

19834
19844

19854

19874
19884

19894
19934

19944

19954
19964

1997 %

68 1H

8 H10H
TBE1H

8B 1H
7B1H
9B15H
10B1H

4 B30
481H
481H
481H

4B1H
3B1H
1081H

1081H
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KIHARA, Hitoshi
(2nd Director)

(3rd Director)

BEEM— BONRIME
Bin ot )4 —(2 A ) i
i%iﬁ?g‘%gﬁ;ﬁgnﬁ FE= TAJIMA, Yataro

(4th D.irecto_r)
BB T OBE T '
MAEEHRE

LeplEHRIATT Y S—RE
BEECFMR T S—RE
(ECIEHRMTT > 5—DekE)
(EEBDFMRERE, B FH
B - WS - BHFRE - BnF
BIERD 4 FHFREIRE)
RIEMAT 5 —RE
(BEEBREVREMREEZI—D
cie)

MATSUNAGA, Ei
(5th Director)

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

Prof. Kan Oguma was elected the 1st Director.

Three research departments were
reorganized as the Departments of
Morphological Genetics, Cytological Genetics
and Physiological 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
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TOMIZAWA, Jun-ichi
(6th Director)

HOTTA, Yoshiki
(7th Director)

KOHARA, Yuji
(8th Director)
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KATSURA, Isao

HANAOKA, Fumio
(10th Director)

(9th Director)
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Dec. 1
2005  Apr. 1
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2015 Apr. 1
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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.)

JAE /History
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Budget / Grant-in-Aid for Scientific Research

| 71 mewmss

FE  Budget

2022%F  (FY2022)
UA Revenue
X 2 £ 8|
EEE{I3E  Grants for Operating Corporation 2,435,458
FHENEZEYNA.  Various Grants 413,995
MUY Miscellaneous 28,110
EFEESHENAROSHENAE

: ) . 984,206

Industry-Academia Collaboration and Donations
25t Toul 3,861,769

I FEUA 0.7 %
Miscellaneous

FEEFNA 10.7% —

Various Grants

FlIZMZEE  Grant-in-Aid for Scientific Research

(x1,000yen)

Expenditure
X 7 & #
HEMITIFE  Education and Research 2,463,568
TS Grants 413,995
EFBESHARELRVUSHEEEES 984206
Industry-Academia Collaboration and Projects !
a5t Totl 3,861,769
XWERAEREZMR

#HEEF 10.7%
Grants

2021 FEE  (FY2021)

(x1,000yen)
ER A

Amount / the Number of Applications Granted

SRS BT (A)

forTrar?sformativeResearchAreas(A) 28’900/ 2
R onimowmeness 107920010
L. ©) 30,900/ 1
L S rch 4 45,500/ 5
L ) ch @ 74,300/17
Do e— 6900/ 1
D rch Brlontony) 9700/ 4
s 5,600/ 5
Ll s 4600/ 4
Rl (B research @ 8,000/ 3
&%oe%%ﬁ% Reseacher Development Research 29,100/ 1
P ementofsclentist 470/ 1
BET Total 1,362,270/ 86

(20224 3 BRIRTE)

FE-BEFE . Budget / Grant-in-Aid for Scientific Research

MITER RS —R3E 0.4%
for Research Activity Start-up

EFHTR 1.4%
for Early-Career Scientists

PREIERZE (55F) 0.7%

for Challenging Research (Exploratory)

PREIERZE (F80) 0.5%

for Challenging Research (Pioneering)

BBz (O 1.2%

for Scientific Research (C)

BB (B) 5.5%
for Scientific Research (B)
ERHAT (A) 3.3%
for Scientific Research (A)

EEBFFT (S) 2.3%

for Scientific Research (S)

R ERERME 0.3%
for JSPS Fellows

ERFHEFEE(E (B) 0.6%

Fostering Joint International Research (B)

IREFERMT 2.1%

Home-Returning Researcher Development Research

MERRAFREESR 0.3%

for Publication of Scientific Research Results (Databases)

LERAZE 0.03%

for Encouragement of Scientists
FMEFEREMT (A) 2.1%
for Transformative Research Areas (A)




Awards and Honors | 2021 S RE - SEF

nE K&

Christiane NUsslein-Volhard Award REBCFARE 2R IS
European Zebrafish Society (MMNEISTrvraFs

HRELCFEHE93MEAS  Best PapersE

IERRIHEMERE D FEETICE B A LA ZEHRRERN\DHO— RS EDOEEE

Hyper accumulation of callose at extracellular spaces of anther locules is required for normal
progression of male meiosis in rice

B61 LEYWBEEFOR - EOFR FHBEFRRE
Oe—IVIC&BIORTFVIN—TRIIBPRNEI O F Y DEEZHHTD
REMFRERAY BLFER HREENE

An Algorithmic Approach for Identifying Rearrangements in Multiple Bacterial Genomes
WEMFEAZRAZ BELEER REEHE

Comparative Analysis of Genus Bifidobacterium: Insight into its Host Adaptation

R 27 BN R RRS—8

Single cell RNA-seq analysis of functionally labelled optic flow-responsive neurons in the
zebrafish pretectum

FNEE BERRKRE ERBELFHRE AFRE AAEE
FHEERAS S S IDER T DB HBICHITDENEETEORELREFEDNE
AALRFSHENAS ARAERE

2011 FERAEEKEICHIRLIE N DA MBS ICHIToBREN 1L

TEYHBRE(TIARE  REP4E  Harsha Somashekar

TINIAFTZOAMRE  KEBE  REEE

EmpRYhTD—IMFE KEFE  Mehwish Noureen

EmRyhT—ORE  KEFRE Maria Altaf Satti

SRATLHERNZRE  BLRE NMEXE

ERBBELFHRE AFERE EAEE

F0LEIEFEREFZERFME BAE) REBCHITSBICELEENLDOBRE EREBELFHTRE B (LI B
BHM3FE [ROISEFANTSVENHIOAN—T ]| NANRRS—E ANBECHIRZE AFRE FANHEE

XA DR E AN DNA DR HEN T LT
2021 FEMHIFREDRFZUN—~ N2 R25—8

Single nucleosome imaging through endogenously labeled replication-dependent histone H3
BAT/ LMENF EFE

BES/ LMENFERE 1 6BF s REFRKIS—E

KPR - BEIL. FEHROODTY

TILIAFZOARRE KERE B =E

T/NERRE BLARg R/IEE
T/LERRE BERg R/IEE

Intellectual Property Rights | 2021 = mmmzie

FEETHIE 214 HEAFAE HIFRES
TINAFARA Y DESETE =HEEDERRS 1558 2021-067865
SERDEESS ERSED /BRGSE BREC 1558 2021-079124
SRE - SIBE RT-PCRIE BB, H5FE2021-109423

HEEA EERMTRSHTRT
F—F2 VT IOVIATIADFIS ROZDER EERARFBIX 15FR2021-135637

HEA DEEE
RIN—N—RHETFE. ROV KR H S/ LiRER 158 2021-183638

MRS, SRMEERVTHENEN . SSMENEFBLIEIO B £

RUEFE

1558 2021-199569
HEA RSB 5K A#A
BIER. D= DNAMTEFT

AFAOABICE S DRADIBERE SSED EE&S 155 2022-033751
HFEA ENEOSHAZH
A7 A EICB Y SRR EaR 9 o) =HSED EBRS 1556 2022-040019

BREICBITBMRIPFELURER BT OREHE
ISHREHRMADREORIESA. ROMEFEHRMEDRRE

BRI BRI TR DRSS, ORI SR A TR AR

AVTUPRBICEY SHEADY efE %

TEHRIR AN
ERSED BRGS BREC

=EREED ERGs BRR

ERSED /ERGRR BREZ

HEBA ENEOSHRaVE1t.
ARAF BRI MK EERR SRR ST

PCT/JP2021/015669

PCT/JP2021/030937
HEA DICHSH
PCT/JP2021/030931
HEA DICHAEH

PCT/JP2021/037195
HEEA DICHISH

RE - TEE. RFBTEE. 553X Awards and Honors, Intellectual Property Rights, Journals
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Intellectual Property Rights I 2021 FE FHIRLEE

HIETHIPE e HEEES
ZORSETHA S AT L 2l B|/E K—FHF BHE PCT/JP2022/001136
HEEA ~IyEFEHASH
F—FUFIOVIRTLDF YN ROZFDEER EEMA HAER{T 45FE2021-532685
HFEA MNEEE
F—FIVFIOVIATLADFYIS ROFDOER EEHA KEBT 17/620,977
HEEA MEEE
HA—F2FIOVIATLDFYIS, ROZFDER SEEMA MUNRST 208402412
HEEA MEEE
F—FIUFIOAVIRATLDF YN ROFDER SEERIA AERT 202080050923.1
HEEA MEEE
JEE B, ROE DR BEMAHEMET  ZEEET ./ HBHAERT $582021-532687
B|ZNEES HEEA NNETEE
e B RUE DR EEYA HEWET . ZEEET/ KEBT 17/620,993
|~ N=ES HEEA NEtER
JEe B, ROE DR EEYAHEBET  ZEEBRT/ MNBIT 208402438
B|#ZNEES HEEA MNEEE
e B ROE DR BEMAHEWET / ZEERT/ HEBT 202080050921.2
blZNEES HEEA MNEEE
HETER 9t e ERES
NOG—I2AT L, BIEFRRSE, EREGET /vIPONSE ZREET SEFA #£68569195
IO UITE REETRES A ROEGETFREFYS
IERIES 2T BRIES A, ROTOIS A 2)| B/ H—F BE 5570089792
A VRO O—Z VIR E 2RO U—— V0 GBI D5%E. AVERT  {ZAREGH 70181982

O—= IR HRR DRSS, #lfatk. Y ERIO—ZV I 5% ROA
YERIO—ZV DT DF Y

P IUNIANTI SRR OB RREFERERBRRFRFTVN. PIUAYA  BEEX §87023519%5
ATV SEEEER. WONTHREE DT E

METHOD FOR SITE-SPECIFIC INSERTION OF FOREIGN DNA INTO A #&HAEES¥ EP3339437
GENOME IN AN ANIMAL CELL AND A CELL OBTAINED USING SAME NILF—)
METHOD FOR SITE-SPECIFIC INSERTION OF FOREIGN DNA INTO A #E5iA /EEES& EP3339437
GENOME IN AN ANIMAL CELL AND A CELL OBTAINED USING SAME (AAR)
METHOD FOR SITE-SPECIFIC INSERTION OF FOREIGN DNA INTO A #&FAEEE¥ EP3339437
GENOME IN AN ANIMAL CELL AND A CELL OBTAINED USING SAME (OSV2A)
METHOD FOR SITE-SPECIFIC INSERTION OF FOREIGN DNA INTO A #E5 A /EESE EP3339437
GENOME IN AN ANIMAL CELL AND A CELL OBTAINED USING SAME (AFU2R)
METHOD FOR SITE-SPECIFIC INSERTION OF FOREIGN DNA INTO A #SFA/EES¥ ©602016066410.0
GENOME IN AN ANIMAL CELL AND A CELL OBTAINED USING SAME (F-1wY)

2021 Publications in High-Impact Factor Journals | 2021 # & wrsssans

Journal Title # of published Journal Title # of published Journal Title # of published

Science Mol. Biol. Evol. PNAS

Nature Cell Biology Nature Plants

Current Biology
Blood Nature Communications J. Cell Bology
Molecular Cell Science Advances ISME Journal

Neuron Developmental Cell

Ecology Letters

Nucleic Acids Res. Plant Cell

Total # of Published Papers in NIG
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Research Organization of Information and Systems

REEFLFRIFIREBEIEN B - > AT LW FErkiE

| s

| mrrmmTEe

T 105-0001
RRERBXE /FI4-3-13
Vv oIl 25
TEL 03-6402-6200
https:/www.rois.ac.jp/

wies BHE—

FUJII, Ryoichi
President

B EEROKRE

201 9FEABF ARSI T/ Ty oI oHMEIOS D
AWARBEE IZRTZICPRDITHE DR R FBA. OLDEHR
BETOFRBZIILHELT BCHREER. Bk BARE.
ABHEEEZHFAEICSITSREBEIRT DEFEEDERSND
THEEMEDOSWHETHD., ELFEDLIZEEDRRZESIC

BOHEDIZLTWED,

Fz EFOERBERMOREDN DRENTER L. 2574
EYvITF—SDRHIR, STEMBEORHEE LR HRZERSE
BEEDICHFTRRBEAS<ENSETVET,

COUEBRRHEICBWNT, B40RZEHVNDONDT -5
ATVADHEEZZFH. TNHSORER A/ N—3 % EE5)|
FREVWOTHBEETIR>AEWVERTZBEEZTLVET,

REHENBHEHENIBR « VAT LMATEHEE (ROIS) 13 &
2D 4 DO FI—EREIERAFEAT (NIPR) . ESZIBHRFHTT
BT (NI . #eETECERATERT (ISM) . ERDEGFATTPT (NIG) —
[CHIZ. 2016 FEICHRELL [T—F T TVAHEFRER
g% (ROIS-DS) | b\bﬁﬁ%éﬂ BRE VAT LDBERDSHTZ
TR E )OS, T YA I VR ZHRSEDI 2Bl
T IRROEBEORRAZHIELEEILTLET,

TEOMFAEIZ A _THEOEBICICRDHEF A - HE
MEZBL. REFICHITDMFEORRICEMID_EZE—D
s IoEEBIT EXROCBAGREDELEICNZ. HEIAND
FMOBHZELICHTSTEDLD. MRBRETHDIT—IDA
FYORBETOIA—T VA TV ADSEE ZEmm T LT
LDFET,

AREHBEFBHBEEAN

— B RATLARERE

Research Organization of Information and Systems

E Rt TR

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

ESLEFRFATERT
National Institute of Informatics

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

T TR FIRT

The Institute of Statistical Mathematics

T 190-8562 EZERL) | [mH#kAT 10-3

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

National Institute of Genetics

T411-8540 BEE=SHaHE1111
TEL 055-981-6707  https:/www.nig.ac.jp/

B President’s Message

There is still no clear end in sight for the pandemic caused by
COVID-19 that has spread to all regions of the world since 2019. As
illustrated by this and other global crises, today’s society is beset
by wide-ranging uncertainties that constitute unavoidable risks in
multiple domains, including human survival, the earth, the natural
environment, and human society.

Rapid and revolutionary advances in information technology,
the emergence of diverse types of big data, and dramatic increases
in computing performance in recent years have transformed soci-
ety and dramatically altered the research environment.

Against this backdrop, it would not be an exaggeration to say
that advances in data science—which is sometimes referred to as
“the fourth science"—will be the driving force behind scientific
and technological innovation going forward.

The Research Organization of Information Systems (ROIS)
comprises four distinguished research institutes—The National
Institute of Polar Research (NIPR), The National Institute of Infor-
matics (NII), The Institute of Statistical Mathematics (ISM), and The
National Institute of Genetics (NIG)—plus The Joint Support-Cen-
ter for Data Science Research (ROIS-DS) established in 2016. ROIS
is engaged in efforts to address diverse issues facing society today
by pioneering new fields of research from the perspective of infor-
mation and systems and advancing data science.

ROIS's primary mission is to contribute to the advancement of
research by universities and other research institutions by promot-
ing resource sharing and joint research that responds to the needs
of the research community. In addition, ROIS aims to respond to
the needs and expectations of industry and local governments as
well as raise societal awareness of science through active promo-
tion of open science based on the publication and sharing of data
generated by academic research.

15%8 - 2T LRSS, Research Organization of Information and Systems
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The Graduate University for Advanced Studies, SOKENDAI

ERVANESFIN

el

v5 £IEET
HASEGAWA, Mariko
President

FITTE
T240-0193 72 IR =BESEILET CHFIERY)

Shonan Village, Hayama, Kanagawa 240-0193 Japan
TEL 046-858-1500  https:/www.soken.ac.jp/

» Inter-University Research Institutes participating in SOKENDAI education

RAFZERZERRZE (FRTR)

WKL, REHBNBHEETD
SMEAMEERETOBEREATHE
FEDFTRENZMFTR D SH DR F e
RFTY, ZFLLK. HEERIC [B
WERE] TEBRNZERKE] & (A
WRER| Z3817TULE T, [[AVRER
ElE. B O RE ARDOHMPY
TEENRADHRTUE DI CEEDHE
D BN BHEEI CHiizZit Tz
BRI DEEN T, BAVAIHREZ
DN—9 BB EZIRIZAFDRE
EEDL. HRTERCED AN ZE
EHLCTWEFT,

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-
national competitiveness” and “broad perspective”.
“Broad perspective” entails the ability to define one’s
research within the entire human intellectual activ-
ity, and to envision new horizons that transcend cur-
rent disciplinary boundaries. Taking full advantage of
departments that collectively encompass vast intel-
lectual fields, SOKENDAI nurtures future generations
of global professionals.

| #HxicsmyaAsARFIRMES

Q MBFARAES (EaHERENFEER)
SOKENDAI Headquarter
(Department of Evolutionary Studies of Biosystems)

@ ENIRGEFBYE (X EEEI - EEXFER)

National Museum of Ethnology

(Department of Regional Studies « Department of Comparative Studies)

© EERERA ARV 5— (ERERHATER)

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

O ENEREAEBYE (HAELHAER)

National Museum of Japanese History (Department of Japanese History)

© ESCEMFENE (BAXEMFAER)

National Institute of Japanese Literature (Department of Japanese Literature)

O o N FREMFEAT (BENFHFEEH - HEENFRFEL)

Institute for Molecular Science

(Department of Structural Molecular Science « Department of Functional Molecular Science)

b. ERAEYZHTT ERENFEL)

National Institute for Basic Biology (Department of Basic Biology)

CAEEFHITRR (BENFER)

National Institute for Physiological Sciences (Department of Physiological Sciences)

@ EIRXE (RXBEER)

National Astronomical Observatory (Department of Astronomical Science)

O UHENENT MEEHZESR)

National Institute for Fusion Science (Department of Fusion Science)

O FEMFEMFFT (FENZER)

Institute of Space and Astronautical Science (Department of Space and Astronautical Science)

© a. MERRATENEE -
Accelerator Laboratory « Applied Research Laboratory
(Department of Accelerator Science)

b MBERENZNFFT WEBENZEER)

Institute of Materials Structure Science (Department of Materials Structure Science) P

CERAFRTFEIFAN RRFRFEER)

HoEERMTEER (NESHZEER)
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